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From the Authors

vi

W hen we first wrOle Es.H'lIfials of CO/parOle FilUlIlce. we thought there might be a
small niche for a briefer book that really focused on what students with widely vary

ing backgrounds and interests needed to carry away from an introductory finance course.
We were wrong. There was a huge niche! What we learned is that our text closely matches
the needs of instructors and t~lCUlty at hundreds of schools across the country. As a result.
the growth we have experienced through the first five editions of Essemials has far ex
ceeded anything we thought possible.

With the sixth edition of Esselltials ojCorporale Finance. we have continued to reline
our focus on our target audience, which is the undergraduate studenl taking a core course
in business or corporate finance. This can be a tough course to teach. One reason is that
the class is usually required of all business students, so it is not uncommon for a majority of the
students to be nonfinance majors. In facl. this may be the only finance course many of them
will ever have. With Ihis in mind. our goal in Essell1ials is to convey the most important
concepts and principles at a level that is approachable for the widest possible audience.

To achieve our goal, we have worked to distill the subject down to its bare essentials
(hence, the name of this book), while retaining a decidedly modern approach 10 finance.
We have always maintained that the subject of corporate finance can be viewed as the
working of a few very powerful intuitions. We also think that understanding the "why" is
just as important, if not more so, than understanding the "how:' especially in an introduc
tory course. Based on the gratifying market feedback we have received from our previous
editions, as well as from our other text, FUlldamentals of C011JOf(lfe FilUlflce (now in its
8th edition), many of you agree.

By design. this book is not encyclopedic. As the table of contents indicates, we have
a total of 18 chapters. Chapter lcnglh is about 30 pages. so the text is aimed squarely at a
single-term course, amI most of the book can be realistically covered in a typical semes
ter or qu.m1er. Writing a book for a one-term course neccssarily means some picking and
choosing. with regard to both topics and depth of coverage. Throughout, wc strike a bal
ance by introducing and covering the essentials (there's that word again!) while leaving
some Illore specialized topics to follow-up courses.

The other things we have always stressed, and have continued to improve with this
edition, are readability and pedagogy. Essemials is written in a relaxed, conversational
style that invites the students to join in the learning process rather than being a passive
information absorber. We have found lhal this approach dramatically increases students'
willingness to read and learn on their own. Between larger and larger class sizes and the
ever-growing demands all faculty time, we think this is an essential (!) feature for a text in
an introductory course.

Throughout the development of this book, we have continued to take a hard look at
what is truly relevant and useful. In doing so, we have worked to downplay purely theoreti
cal issues and minimize the use of extensive and elaborate calculations to illustrate points
that are either intuitively obvious or of limited practical use.

As a result of this process. three basic themes emerge as our central focus in writing
Essl'mials o!Corpurate Finance:

An Emphasis on Intuition We always try to separate and explain the principles
at work 011 a commonsense, intuitive level before launching into any specifics. The



underlying ideas are disl:usscd llrst in very generaJ terms and then by way of cX~Ullplcs

that illustrate in more concrete terms how a finuncial manager might proceed in a given
situation.

A Unified Valuation Approach We treat net present value (NPV) as the basic con
cept underlying corporate finance. Many texts stop well short of consistently integrating
this imp0l1ant principle. The most basic and important notion. that NPV represents the
excess of market value over cost. often is lost in an overly mechanical approach that em
phasizes computation at the expense of comprehension. In contrast. every subject we cover
is firmly rooted in valuation. and care is taken throughout to explain how particular deci
sions have valuation effects.

A Managerial Focus Students shouldn't lose sight of the fact that financial manage
ment concerns management. \Ve emphasize the role of the financial manager as decision
maker. and we stress the need for managerial input and judgment. We l:onsciously avoid
"black box" approuches to Iinanl:e, and. where appropriate. the approximate. pragmatic
nature of tinandal analysis is made explicit. possible pitfalls ar~ desl:ribed. and limitations
are discussed.

Today. as we prepare to once again enter the market. aUf goal is to stick with and
build on the principles that have brought us this far. However. hased on an enormous
alTIOllll( of feedback we have received from you and your colleagues. we have made this
edition and its package even more flexible than previous editions. We offer flexibility
in coverage and pedagogy by providing a wide variety of features in the book to help
students to learn about corporate finance. We also provide flexibility in package options
by offering the most extensive collection of teaching, learning, and technology aids of any
corporate finance text. Whether you use just the textbook, or the book in conjunction with
other products. we believe you will find a combination with this edition that will meet
your current a'\ well as your changing needs.

Stephen A. Ross
Randolph W. Westerfield
Bradford D. Jordan



Organization of the Text

W
~ designed £'\"selltill{s o/CO/partlte FilU/Ilcl' to be as flexible and modular as pos

sible. There are a tolal of nine parts. and. in broad terms. the instructor is fr~e to

decide the particular sequence. Further, within each part, the first chapter generally con

tains an overview and survey. Thus. when time is limited. subsequent chapters can be

omitted. Finally. the set:tions placed early in each chapter arc generally the most important.

and lull:r sections frequently can be omitted withollt loss of cOJltinuity. For these reasons.

the.: inSlructor has great control over the topks covered, the sequen<:e in which they are

covered. and the depth of coverage.

Just to get an idea of the breadth of coverage in the sixth edition of E'isellli(/is. the

following grid presents for each chapter some of the most significant new features. as

well as ~l few selected chapter highlights. Of course. in every (hapter. opening vignettes.

boxed features. and in-(haprcr iIluslrations and examples using real companies have been

thoroughly updated tiS well. Also. end-of-chapter material has been revised. and we have

included Ilew ·'dnl1lengc" problems in many pluccs in this edition.

Chapters Selected Topics Benefits to Users

PART ONE Overview of Financial Management

Chapter 1 Goal of the firm and agency problems.

Ethics, financial management, and
executive compensation.

New chapter case: The McGee Cake
Company.

Stresses value creation as the most fundamental
aspect of management and describes agency issues
Ihat can arise.

Brings in real-world issues concerning conflicts of
interest and current controversies surrounding ethical
conduct and management pay.

New case tor this edition examines the choice of
organizational form for a small firm.

PART TWO Understanding Financial Statements and Cash Flow

Chapter 2

Chapter 3

"iii

Cash flow vs. earnings.

Market values vs. book values.

New material: Additional explanation of
alternative formulas for sustainable and
internal growth rates.

New material: Price-sales ratios.

New material: EBITDA.

Clearly defines cash flow and spells out the differences
between cash flow and earnings.

Emphasizes the relevance of market values over book
values.

Expanded explanation of growth rate formulas clears
up a common misunderstanding about these formulas
and the circumstances under which alternative formulas
are correct.

Explains price·sales ratios, emphasizing Iheir usefulness
in cases where companies have negative earnings.

Explains the commonly used quantity earnings before
interest, taxes, depreciation, and amortizalion.



Chapters Selected Topics Benefits to Users

PART THREE Valuation of Future Cash Flows

Chapter 4

Chapter 5

First of two chapters on time value
of money.

Second of two chapters on time value of
money.

Relatively short chapter introduces just the basic ideas
on time value of money to get students started on this
traditionally difficult topic.

Covers more advanced time value topics with numerous
examples, calculator tips, and Excel spreadsheet
exhibits. Contains many real-world examples.

PART FOUR Valuing Stocks and Bonds

Chapter 6

Chapter 7

Bond valuation.

Interest rates and inflation.

"Clean" vs. "dirty" bond prices and
accrued interest.

NASD's TRACE system and
transparency in the corporate bond
market.

"Make-whole" call provisions.

Stock valuation.

NYSE and Nasdaq Market operations.

New chapter case: Stock Valuation at
Ragan, Inc.

Thorough coverage of bond price/yield concepts.

Highly intuitive discussion of inflation, the Fisher effect,
and the term structure of interest rates.

Clears up the pricing of bonds between coupon payment
dates and also bond market quoting conventions.

Up-to-date discussion of new developments in fixed
income with regard to price, volume, and transactions
reporting.

Up-to-date discussion of relatively new type of call
provision that has become very common.

Thorough coverage of constant and nonconstant growth
models.

Up-to-date description of major stock market operations.

New case for this edition examines small company
valuation.

PART FIVE Capital Budgeting

Chapter 6

Chapter 9

First of two chapters on capital budgeting.

NPV, IRR, payback, discounted payback,
accounting rate of return.

New material: MIRR.

New chapter case: Bullock Gold Mining.

Project cash flow.

Scenario and sensitivity "what-if"
analyses.

Relatively short chapter introduces key ideas on an
intuitive level to help students with this traditionally
difficult topic.

Consistent, balanced examination of advantages and
disadvantages of various criteria.

Thorough, but straightforward, coverage of modified
internal rate of return (MIRR) concepts and calculations.

New case for this edition examines basic capital
budgeting using a spreadsheet.

Thorough coverage of project cash flows and the
relevant numbers for a project analysis.

Illustrates how to actually apply and interpret these tools
in a project analysis.

PART SIX Risk and Return

Chapter 10 Capital market history.

Market efficiency.

Geometric vs. arithmetic returns.

Extensive coverage of historical returns, volatiHties, and
risk premiums.

Efficient markets hypothesis discussed along with
common misconceptions.

Discusses calculation and interpretation of geometric
returns. Clarifies common misconceptions regarding
appropriate use of arithmetic vs. geometric average
returns.



Chapters

Chapter 11

Selected Topics

Diversification, systematic, and
unsystematic risk.

Bela and the security markelline.

New chapter case: The Bela for American
Standard.

Benefits to Users

Illustrates basics of risk and return in a straightforward
fashion.

Develops the security market line with an intuitive
approach that bypasses much of the usual portfolio
theory and statistics.

New case for this edition explores beta estimation and
issues thai arise in thai context.

PART SEVEN Long-Term Financing

Chapter 12

Chapter 13

Chapter 14

Chapter 15

Cost of capital estimation.

Geometric vs. arithmetic growth rates.

New material: BAPCPA.

Basics of financial leverage.

Optimal capital structure.

Financial distress and bankruptcy.

New chapter case: Stephenson Real
Estate Recapitalization.

Dividends and dividend policy.

New chapter case: Electronic Timing, Inc.

IPO valuation.

Dutch auctions.

New chapter case: S&S Air Goes Public.

Intuitive development of the WACC and a complete,
Web-based illustration of cost of capi!allor a real
company.

Both approaches are used in practice. Clears up issues
surrounding gro'llth rate estimates.

Brief discussion of the 2005 Bankruptcy Abuse
Prevention and Consumer Protection Act.

Illustrates eHect 01 leverage on risk and return.

Describes the basic trade-ofts leading 10 an optimal
capital structure.

Briefly surveys the bankruptcy process.

New case for this edition explores debt/equity trade-ofts
in a project finance context.

Describes dividend payments and the factors favoring
higher and lower payout policies. Includes recent survey
results on setting dividend policy.

New case for this edition examines dividends and share
repurchases in a small company context.

Extensive, up-to-date discussion of IPOs, including the
1999-2000 period.

Explains uniform price ("Dutch") auctions using Google
IPO as an example.

New case for this edition examines the cost of going
public and other issues.

PART EIGHT Short-Term Financial Management

Chapter 16

Chapter 17

,

Operating and cash cycles.

Short-term financial planning.

Cash collection and disbursement.

Credit management.

Inventory management.

New chapter case: Piepkorn
Manufacturing Working Capital
Management, Part 2.

Stresses the importance of cash flow timing.

Illustrates creation of cash budgets and potential need
for financing.

Examination of systems used by firms to handle cash
inflows and outflows.

Analysis of credit policy and implementation.

Brief overview of important inventory concepts.

New case written for this edition evaluates working
capital issues for a small firm.



Chapters Selected Topics Benelils to Users

PART NINE Topics in Business Finance

Chapter 18 Foreign exchange.

International capital budgeting.

Exchange rate and political risk.

Covers essentials of exchange rales and their
determination.

Shows how to adapt basic DCF approach 10 handle
exchange rates.

Discusses hedging and issues surrounding sovereign risk.

xi



Learning Solutions

I n addition to illustrating relevant concepts and presenting up-to-date coverage, E.uen

tials of Corporate Finance strives to present the material in a way that makes it coher

ent and easy to understand. To meet the varied needs of the intended audience. E.ueillials

o/Corporate Finance is rich in valuable learning tools and support.

Each feature can be categorized by the benefit to the student:

Real financial decisions

Application tools

Study aid,

REAL FINANCIAL DECISIONS
We have included two key features that help students connect chapter concepts to how
decision makers usc this material in the real world.

Chapter·Opening Vignettes with
Functional Integration Links
Each chapter begins wIth a recent real~worrd

event to introduce students to chapter concepts.
Since many nonfinance majors will use this
text, a brief paragraph linking the vignette
and chapter concepts to majors in marketing,
management, and accounting is included.

poSilion. In addition to discussmg financial ratios and what they mean, we will have qUite

a bit to say about who uses this information and why.

Everybody needs 10 understand ratios. Managers wjll find that almost every business

characteristic. from plofilability to employee productiVity, IS summarized m some Kind of

ratio. MarKeters examine ralios dealing with costs. marKUps and margins. Production per

sonnel focus on rallOS dealing with ISSueS such as operating efficiency. Accountants need

to underStand ratios because, among other things. ratios are one of the moSt common and

importanl forms of financial statemenl inforrnalion

In facl, regardless 01 your field, you may very welilirld that your compensation is lied

10 some ra~o Of group of raliOS Perhaps that is the best reason to study up!

How Fast Is Too Fast?

xii.
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Reality Bytes Boxes
Most chapters include at least one
Reality Bytes box, which takes a
chapter issue and shows how it is
being used right now in everyday
financial decision making.



Chapter Cases
Located at the end of each chapter, these chapter cases focus on
hypothetical company situations that embody corporate finance
topics. Each case presents a new scenario, data, and a dilemma,
Several questions at the end of each case require students to analyze
and focus on all of the material they learned from the chapters in that
part. Great for homework or in-class exercises and discussions!

CHAPTER CASE
R,~TI05 AND FINANCIAL PLA'lNING AT ,&, AIR, INC

,cernp'''''' Ir' .:~n:r~'1 ace "'-erclal .."pld~Q m,-,v
t.-.ko cr'., drHJ ~""·nbll Ie 1\'0 years to "",nl,'.ell.'"
en", II,,~ ",,1"1" placed

Murk ,1')oj T,''''~ >u"e vo",~ea t~e 10 'J'N "'I Ir'\ln
C1W Malorr'",I, CI~·, has ga'~erej 1M ,Cdl."'y 'al'0',
kr I"'.' 110'11 ~ 'p''-~", macc'~ctv ~~ rdostry

S&SAI.I"".
2001 trll'<>moe StIt.un....1
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~r~CuaPJ I",,, CU :C\l<l lIVe ~~., .. , ago \',,1" a Irarce
,''"'1ree '1e I'a, L~~n c",~loy~"I,~tl'" I ~a"oe depart
"ePI ul a Fo'tU"", ';00 ccmpa"y" rtC8 tren

SSSAJr "''' 1()""'>O,"{110ye",,,a~oby I"ends Mark
S~v,"~ "n~ k.:x' S~c'y The c"mpa"y M. ".~n~tac_
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,ale;y ~nd r"""I, 'Ily Tho c"mr:$r'y nas a nlo~e market
r :oat "..,:, p'Im""ty to nojl,,"ld~1S \"'-0 01'." d~d II)'
.~"" ""...., ~,'p .'''''S Tho. cernp<lrly M. ~',o models t~e

3 ~,e "~IC!' [;\)11, lor $=,;) 000 Md t~~ [aql" I'.hch
"" s lor ,7B(OC

'Nh,'e "," <:cmpuny mU""I,'ctures a"c'a~ 'is
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~r"'ab"c"tedr"''' t~" or-m:x,"y IS aD'a to cO'YIp'ete
:••~ rndn.Jld,·I~'" o' ,H' ",'pia'''' ", (.1Iy ",,~ "ee'S
~r ~ ~rrp.., , "'.... r~."·,~"", ~"! .'..' or ~dCn ~'d,,'

do uell as aC'"~''' pnrtl"1 pavm"~1 bp':>re t~e o'def

S"le'
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C,h8rQ,,,,,n,,,,.
D8p''''''''IOO
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T.xable 'nt<»....
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As wo discussed in thiS chapter. ratios me an impot1ar>t 1001 for examinoog a company's perlQ,m·
anee. Gathenng the n.8cessalY hnanc,al statements can. be ledl(}us and t<me consum:ng. For

lunately, many SItes 00 the Web ~,ov'de IhlS InlOl'matton lor free One 01 the beSI is ww"" reuters. com
We went there. entered a ocker symbol "GPS" (tor The Gap). and then. scleclcd tho "Ralio Comparison"
link. Here;:;. an aobrovlOlOd 100kJll the result:;.

Gap Inc GPS (NYSEj

Work the Web
These in-chapter boxes show students how to
research financial issues using the Web and how
to use the information they find to make business
decisions.

$od""'''''",,'' .....otry:. •. ~.. ,_"'..'

......~' ..... tSl P,I«>",- P",,,,"""""'"

$20.02vso &0.54 &2.77%

flNANCtAl. STRlNGT~

,~ -- _.
~,~

cu.:'R"""I""'c» '" '" ,. '"C\>,," RotIo(.....Q) '" '" '" ",
lTD<tttoEclJ4y(I<flC» ", ,,, ,., 00

T<to!Oot:ttOE<>.cY(I4'(Q) ,., ", o. "'"O'terul "'''''0(10(1",,) "" "" ""
Most of the intonnahon. is sell-explanatory, The inte,est coverage 13t,o lS the same as the ~mes

Interest earned ratio discussed In lha text. The abbrevJatron MAO refers to results from the most recent
quarlerly financial statements. and TIM relers to resutls from the previous ("lradingl12 months Here s
a queSlioo lor you about The Gap. What does it imply when the loog·term OOb!·equ;ly and 10lal debt·
equity ratios a'e the same? The SITe also prOliides 11 comparison to the industry, bo.!s",ess seelO'. and
S8P~ avelages 10' the ralioS- Other ratoos are ava~ableon 1I1e site and SOme have f"'e·year aV€ra9"s
calculated. Have a look'

Explanatory Web Links
These Web links are provided in the
margins of the text. They are specifically
selected to accompany text material
and provide students and instructors
with a quick way to check for additional
information using the Internet.

Learn more about
NAICS at
www.no;c: ...c:om

het"'; of the [,ederal R~>ef\e system Tahle ~,K is a ILst of sele~'ted h\'O-UJgll e"des (the liN
two digils of Ihe foor"di:,-.:it SIC codes, and Ihe industries fhey represenl.

Begmning m 1997. a new mdustry c1a"iti<;afiOll system was instItuted Spe<:lltL'ally.
the North American Indusfry Classtticallon System (NAIl'S. prumHtll<:ed "oakes'" I "in

tended to replace the older SIC <;odcs, and it prohahly w,[1 e\entu,tlly.l"uITenl1).llOwewT.
SIC codes are widely used
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What1s On the Web?
These end-ol-chapter activities
show students how to use and
leam from the vast amount of
financial resources available
on the Intemel.

WHAT'S ON
THE WEB?

3.1 Du Ponl Identity. You C3n Iilld tillanc.al ~t;llemenIS fur W311 l)i~IlC)' COlllpany
on the "In\'e~tor Relations" lin" :It Di.<ncy·s home p;,ge. www.disn.::y.com. For lht'
thret' IIIOSt rcttlll year,;. calt'ulate the I)u I'onl ,Jentily fur Di~ne}. How has ROE
t'hansed Ol'er this period? How ha~e t'hauges in e;lCh eomponenl of the Ou Ponl
identil~ affet'ted ROE over this period?

3.2 Ratio Anal~5is. You want 10 cA:<Iminc the financial r.ltios for Dell Computer

Corpomtion. Go 10 w" w.martet:uid.:.cum and type in the u.:ker >ymool for Ihe
lvnlpan~ (DELL)_ l\'ext. gu to the ratio link. YOllshould lind lin;ml:lnl r.lllOS for
Ddllllld tbe IIlduslry. S<:l·tor. nnd S&P 5(X) ;wcrngc. for cxh rllUO.

~. Wh:lI do TIM and MRQ mean"

VIe can 4uSlrale/lCrN 10 caJc;lAate unknown/aleS uscng a IAafIClai ealclJ810f uvog lhvse numbers for

Pennsylvana. you would do the foSowlng

A!;; 1fI0ur preVIOUS eJtllmoJes. I"()tlCO fho mlflUlll\lgflon lho pU:lscm valuc 1e;:l'CSCI'l1"'g franklin's Of.':Jy
lTI8(l(1 many vell~ ago What do you change to WOfk file proQlan Ic' MlISS3Cf'\.-sellS?

'1.000 2.000.000

Calculator Hints
Calculatof Hints is a self
contained section occurring
in various chapters that first
introduces students to calculator
basics and then illustrates how
to solve problems with the
calculator. Appendix 0 goes
into more detailed instructions
by solving problems with two
specific calculators.

FVPVPMTN

'".Enter

Solve lor

,----

G"preadSheet Strategies
The unique Spreadsheet Strategies feature
is also in a self·contained section, showing
students how to set up spreadsheets
to solve problems-a vital part of every
business student's education.

To Illustrale how you might use Ihese formulas, we W111 go back 10 an e_ample In the chaptel

If you Invest $25,000 al12 percent per yeal haw Ioog un!,1 you have $50,OOO? You m,gl't set up a

spreadsheet liKe thiS

A B C D E F G H
1
2 Using II spreadsheet lor lime value 01 money calculations

3, 11 we lnvest 525.000 al 12 pefcent. how long unfll we have S50,000? We need 10 SOlve 10' the

5 unknown number ot Ilenods. so we use ,he formula NPER \fatl.l, pmt. pv, tv)

6
7 Presenl value (pv)' 525.000

8 Fulure value (Iv)' 550.000

9 Rale (rale) ."
10
11 PeriOds 6.116255

12
13 The tormuIa entered in eel Bl1 IS "NPEA(B9.0.·B7.B6); nobce thai pmllS zero and lhat pv nas a

"
negalive sign on It. Also notIte that the rata 15 enlered as a decimal. not II percenlage

®
@

14. Calculallng Rates 01 Return. In 2006. a goll! S3 coin minted ill lin", was
auetionetl [Of S9.lXX). For this to han been tn]e. whal "'leo the: ~nnll:ll IIlcr':lISC: IIllhc
value of til<' coin"

15. CalCUlating Rales 01 Return. Ahhough appc31ins 10 more relined a'le.<. an a~

a colJecuble has not alw:I)'s performed so protilably. During 2003. Suthl'by'~ sold the
F.•dsar Degas bronze sculpture P~file d,mse"se dl' qU(lfu,rJ ">IS DI 3Ul1.on (or a price
of S 10.311.:500. Unfortupately for lilt,: prcviou~ owner, he had purchased II in 199':1 al
a pm..: or S 12.377.500. Wh:ll wa, his annual ,..I1e of return on tlll~ >culplUre?

Spreadsheet Templates
Indicated by an Excel icon nexl to
applicable end-of-chapter questions
and problems, spreadsheet templates
are available for selected problems on
the Student Edition of the book's Web
site. www.mhhe.comlrwj. These Excel
templates are a valuable extension of
the Spreadsheet Strategies feature.
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Learning Objectives

Each chapter begins
wilh a number or learning
objectives that are key to
Ihe student's understanding
of the chapter. Learning
objectives are also linked
to end·of..-ehapler problems
and test bank questions.

THE MOST IMPORTANT THING TO
CARRY AWAY FROM THIS CHAPTER
1$ A GOOD UNDERSTANDIHO OF:

@ flow IO.SUn<brdile Ii""nnal <.t:lltmo:nas (or

"""""-..,..,.
® Hmo< to """'....'" and. IlQ'C ,mpon""lly.

,nrap.d$<lQlC_nll'Q!,.

® "ThedctmmllmlOofa Iinn'sfl'Ol'i!abol"y........"
@ Some: of the pn>bk;nt ..... prtbn. '"

li...-...I s.-....:1It alWYM'-

We want students to get the most
from this book and their course, and
we realize that students have ditferen
learning styles and study needs. We
therefore present a number of study
features to appeal to a wide range of
students.

Long-Term Solvency Measures

Pedagogical Use of Color

We continue to use a lutl color palette
in Essentials not only to make the lext
more inviting, bul, more importantly, as
a functional element to help students
follow the discussion. In almost every
chapter, color plays an important, largely
self·evident role. A gUide to the use of
color is found on the back endsheets.

Long-l~nn ~lJlv~nc)' r.uio!> an: inte:nde:d to ;Iddrcs.. thc linn'" hmf'-nm ..hilil)' l() m~~l liS

ollljgatil,ns. \Ir. more: gen~r:tlly. its financial levemgc. These r.ttins an: 'ill1llclimc!> cOliit'd
IlllllIlI";lIlll'\"('''''J:1.' rclt/ll.f ur jU!>1 Ir\'rrugr r"I;IJ.\. We l't)Jlsider three ctlmmonly used meas
ure.. and SlIlTle \'ariation!'>.

Total Debt Ratio The lotalllebi nllh, lake, into a....nlUnt all dehl" ofall maturities hi all
nctlitors. It C;lII he tlclincd ill ..e"eral way!>. the easiest of which i~:

Tid bt t' _ Total assets Total equity
ota e ra 10 - Total assets

53,588 - 2,591 _
- $3,588 =: .28 tcmes

In thi .. GIS~, ;In ilnaly..t might ...Iy that Prufro\.."k use!> 2X pcrcelll deht.' Whcther thl" \, high
or low or whether;t even Illilkc" any difference tlcpcmls nn whether or Hilt e<lpui.ll !>lruetun:
lT1<1ncr~. a "uhje~t we tlbeu~s ;n a later ....hapter.

CRITICAL THINKING AND CONCEPTS REVIEW

Critical Thinking Questions

Every chapter ends with a set
of criticallhinking questions lhat
challenge the sludents 10 apply
the concepts lhey have learned in
the chapter to new situations.

@

@

@

,.. Current Ratio. What eftc.;t wou[lJ the runuwmg ","·11\1rI~ h;lvc on a 1I1Tll\
current rol(o'! A~~llmc thallJd workinF ,,,plla[ i~ pmll",'<'

n. 1m ctllnry " purcha.\.ClJ

b. A "uwher 1.< paili.

c. 1\ ..hOl1-lenn hank l"a'1 I~ rcp.ulJ.

,I. A h,ng-term iJctll is paid (l[T early.

" A ,·U ..I,"n<:r pap nrr a <:~dit al·l·mUIl.

In\'t'mmy i< "'lid all·\)<.1.

~ In\"cnlnry i" >old ror a ['milt.

Current Rallo and Quick Ratio. IUIl:I'cnl ~.C<lP.>, UI~ic C.I. ha." ~f'C:lII)"

In,·re,N..'ti ll." cum:nl .....hll. At lhe "a'DC Imle, tlll.'l{ul,·k rntio h.:l.\ fallen. What hlb
h;tppclled" Ha~ rll... 1'l{lJIdUy or Ill<: ,'omp"'l) nnprtwnl"?

Cu~nt Ralio. F..\plain whar 'I mea", Inra timl t<l ha\·c a currcm !'"Jlln '-"lllal
In 50 Woul,[ Ihe Iiml toe t-.......lcr nrr iftl.... cUTTenl raun \\cn: I 5H! Wh:tt if;1 were
I~ (r' EJoIII:t1ll ynur an-wers.

Concept Questions
Chapter sections are intentionally kepi short 10
promote a slep·by-slep, building-block approach 10
learning. Each section is then followed by a series
01 short concept questions lhat highlight Ihe key
ideas just presented. Studenls use these questions
to make sure they can identify and understand the
most important concepts as they read.

'a-' 'd3i*+!J"j,f ,
3Ato 'oVhal~ a fin"',, inltfB31.l:""",h rao~ leU II'?

3.4b WIIa! dot:<.o.lIrm·, ..>I";ama., SfO"'11I f3l~ tell a<1

3M Why i. lIIc: <U<Uln;!bkc l;'1J"lh r:>te lil<'ly l<I t...l~~, lIun lilt: intcrn:ll p"IO'" r..e?



Numbered Examples
Separate numbered and titled examples
are extensively integrated into the chapters.
These examples provide detailed applications
and illustrations of the text material in a step
by-slep format. Each example is completely
self-contained so that students don't have to
search for additional information. Based on
our classroom testing, these examples are
among the most useful learning aids because
they provide both detail and explanation.

-------~)

Payables Turnover

t-o-, "~""''''''C''lV' •• '~~'''''''''''''''' ~:l_-I"'" ~ _ '"'") m.M'·"ll" C"'IlS 'iii......' FtIJ'W

Ct.'pe<<o<~'"P;>Yc. t 's7T" ............. "'"'-"<lie l:4":u_II'.. U<:"'..... ""'y,>:lIf',.,."C_,:nc:~vr,
ee-.tdq.,o;:::t>::o'<l W<:_aS'VT"'Ih."., Pf~"~,.,. ~J.~ ..._ ......tyIn"1<:n ::t1I~~

' .... ;= 01 ".-.a."'::l ... Sl 3M ...." .>.:;t'(o< "'I'fIOT.ob'e ...e SJ.U r ... ,,,,.~..... 1' ..........
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.il'S',!,·
Summary of lime
vOltuc 01 money
I;;Jlo;ul.llions

l Symbol$

PV - Presenr...we, what fulufe cash Ilows are worth 1000y
FV, - F\.IQe valUe. what cash Ik)ws life worth fJllhe tulufe

f .. Inlel8!it rate. rale oIlelum. Of discounI rale pel"pe~.but I'IOl always.
~,..,

f - Nurrt>er of perioOs-typO::aly. but not always.1he number of years
C .. Cash amounl

II. Future value of C Invested at rpercenl per perIod 'or tperiOfls
FV,,, CX(l -t-r)'
The tarm 11 ... r)' ,s called the Iulure valoo lactor.

Ill. Present vslue 01 Cto be received In fperiolls lit fpll«'lInt pet period
PV-O(l+ r)'
The tllrm 11(1 ... r)'is called lhe pteSl!f1f valUe 1ac1tX.

IV. The basic present vlIlue equation giving the rel,tlon,hip between pre.ent and future
valullls
PV " FV,I(l ... r)'

Summary Tables
These tables succinctly restate key
principles, results, and equations.
They appear whenever it is useful to
emphasize and summarize a group
of related concepts.

'-

Key Terms
These are printed in blue
the first time they appear,
and are defined within the
text and in the margin.

1-__

future value fFVI
Tne amount an
lllveS!lT.enlIS VlOrlh
aller one Of more
pcflQ(]S

FUTURE VALUE AND COMPOUNDING
The hr.,t dung we Will ,tudy i~ future value. Future value IFVj fcfcr.~ to the :mltlunt of
nHlney an in\c'tmcnt will gnlw tu over Will.: period of time a' 'omt: given inlerc~t rmc. Put
anl'lher W.ly. fuwrc: value I.' thl:': c'l_'h value of an mwslmenl at some lilTll:: in the future. Wc
'1.111 OUI I:"ty cI)ll\.Ilkrinp lhc ,imp!e"t case, a l»mgle-p.:riod invc'tm"n!.

The expreJoosion (I + r)' is M.lmelimes called the IUfUrl' ,'ulut' imt'/l'\/ Jllnor lor JlIlot fi/lIt"
\"(1111t'lm'for) for $1 in\·t:l»ted at rpercenl for t periud., <100 can tlc ..hhrc\ialcd 01' fVlrlr, fl.

You'l\' pml:"t.lbly nUll<.:in~ a p<llt.:rn (0 fhc-..: cah.:ulaliun)o..)o.\) we l:.Jn nOIN j,!(l aht:ad .Iod

,Ialt: the gt:ner.t1 re,ult. A., uur cxampk" ~ug:g:e"".lht' future ,.llue t)f $1 ill\'~l»ted fnr / "",ri

Oth al a r.t"~ uf r p~'r P'o'ritld Il»:

Future value"" $1 x 11 + r}' 14.11

,

Key Equations
These are called out in the text and identified
by equation numbers, Appendix 8 shows the
key equations by chapter.

xvi

Highlighted Phrases
Throughout the lext, important ideas are presented
separately and printed in a green box 10 indicate their
importance to the students.

Imerest is ~ynblc .o;emiannually on July I and JanuaJ)' I of each )·ear 10 Ihe pt:rson in
whose n:llllC lhe bond is registered al the close ofbusincss on JUIle 15 or December 15.
f'el>pel;lin:l)'.

~L.- ---'



SUMMARY AND CONCLUSIONS
This <.:haptcr has uiscllssed uspcers of finuncml stnlement analysis. Including

Chapter Summary and Conclusions
These paragraphs review the chapter's key
points and provide closure to the chapter.

Chapter Review and Self·Test
Problems
Review and self-test problems appear
after the chapter summaries. Detailed
answers to the self-test problems
immediately follow. These questions
and answers allow students to test their
abilities in solving key problems related
to the content of the chapter, Each
problem is linked to lis corresponding
section within the text in the AlE.

1. SlandanJiLeu thJallcial stUl(."ments, We explained that dilkrel1n:s 1lI linu siLe make
it difficult tu compare Iinonci(ll statements. :lnd wc discussed hOI\ to form wmmon
size statements to moke e\lmparisOn5 easier.

2. Ratio nllalysis. Evaluatiug ratio" of acnJUI1LJng uumber... IS another way of companng
linanci:ll st:llement information. We therdore dt'tillelt <lod discussed (I numher oj the
most commonly reported and useLi linancial ratio,'" We abo discussed the I"amous
Dll Pont idenllty as n wny of analyzmg finaucia1 perfOrmanl'e. alld we exammed the
conlleClion between profit;lbility. fimmcial policy. and growth.

3. Using linancial ..,tatements. \Ve des\:rihcd how to establish tX'nchlnarb lur
comparison purposes llnd discussed somc of the types of InfOm1aIlOU that ,Ire
avall"ble. We then examined some of the pOlenlial problems that call '1rI~~

AI"ter you have studl~d this chapter. we hope lhm you Will haw ~Olll~ peP.'pcclivc on
the use~ amI abuscs 01" llnandal statement~. You shouhJ abo IimJ t!\;It your \ocalm!ary 01"
bllsllles~ llnulinanclaltenm ha~ grown sub~lanliall}.

CHAPTER REVIEW AND SELF·TEST PROBLEMS
4.1 Calculating Future Values. Assumc you tlcposit5J.O()() tOUllY in an account

thaI pays 8 perc.:nt interest, How much wdJ you have ill I"'lIlr years'.'

4.2 Calculating Present Values. Suppose you hal'': just cekhr:ltt"d your 19th
binhday.A rich uncle setup a trust fund for you that Will pay you S100.()()[) wh~n
you tum 25 . .If tile re1cvllnt discount rate is r I percent. how milch is thl~ fund
worth today?

4.3 Calculating Rates of Relurn. You'vc heen oll"ered an investlllellt that will
double yOllr money iu 12 years. Wh"t rate of return are you being ofkn:d" Ch~ck

your answer using the Rule 01" n
4.4 Calculating the Number of Periods. You've been otkred un Il1lc,lment th.tt

will p<ty you 7 percent per year II" y011 II1veSI S IOJ)()(). ho\\ loug 1111111 you haw
$20.00tT' How long until you have $30.000'!

~L- ~

('

I
End·of·Chapter
Questions and Problems
We have found that many sludents
learn better when they have plenty of
opportunity to practice. We therefore
provide extensive end-aI-chapter
questions and problems-now
linked to Learning Objectives. The
questions and problems are generally
segregated into three levels-Basic,
Intermediate, and Challenge. All
problems are fully annotated so that
studenls and instructors can readily
identify particular types. Throughout
the text, we have worked to supply
interesting problems that illustrate
real-world applications of chapter
material. Each problem is linked to its
corresponding section within the text.
Answers to selected end-of-chapter
problems appear in Appendix C.

@
@

®
@

®

15. Preparing Standardized Financial Statements. Preparc the 2007 and ~om.;

common-size ba10nce sheets for Bethesda Mining.

16. Calculating Financial Ratios. Based on the balance sheets given lor Bethcsda
Mining. c<tlculme lhe following linandal ratios for each year:

a. Current ratio

h. Quick ratio

c. Cash ratio

d. Oeht-t'quiIY milo and equity multiplier

e, Total deht ratio

17. Du Pont Identity. Suppose thm the Bethesda ~lining Company hlld sales of
$2.678.461 and nCI income of $1.1~,186 for the ye,lr eoding December 31. 2008.
Calculate the Du Pom idenlity.

18. Du Pont Identity. The Paw1o11ia Tree Company has an ROA pf 12 percent.
a 7 percent prolit rn'lrgin. and an ROE of 17 percent. What is the company's IOtal
asset turno\'er? What is the equity multiplier'!

19. Return on Assets. Barllco's Pears has a praht margll1 or 7.5 percent on sales of
S26.{)()O,OOO. If the firm has debt of $9.500.000 and totol assets of S19.()()O,O()O. ""'hat
is the lirm's ROA'!

J
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Comprehensive Teaching
and Learning Package

xviii

T his edition of Essemials has more options than ever in terms of the textbook, instruc

tor supplements. student supplements. ~md multimedia products. Mix and match 10

creale a package that is perfect for your course!

INSTRUCTOR SUPPLEMENTS

Assurance of Learning
Many educationaJ institutions today arc focused on the notion of assurance of learning.
an important element of some accreditation standards. This lext is designed specifically to
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Introduction to
Financial Management

TO GET THE MOST OUT OF THE
CHAPTER, WHEN YOU ARE FINISHED
STUDYING IT, MAKE SURE YOU
HAVE A GOOD UNDERSTANDING OF:

@ The basic types of financial management
decisions and the role of the financial
manager.

@ The goal of financial management.

@ The financial implications of the different
fanTIs of business organization.

DIGITAL STUDY TOOLS

o

A
Pple began as a two-man partnership in a garage. It grew

rapidly and, by 1985, became a large publicly traded cor

poration with 60 million shares of stock and a total market value in

excess of $1 billion. At that time, the firm's more visible cofounder,

30-year-old Steven Jobs, owned 7 million shares of Apple stock

worth about $120 million.

Despite his stake in the company and his role in its founding

and success, Jobs was forced to relinquish operating responsi

bilities in 1985 when Apple's financial performance turned sour,

and he subsequently resigned altogether.

Of course, you can't keep a good entrepreneur down. Jobs

went on to found Pixar Studios, the company that is responsi

ble for the animation in the hit movies The Incredibles, Cars,

and Ratatouille. And just to show that what goes around comes

around, Apple found itself struggling for relevance in a "Wintel"

world and decided to go the sequel route when it hired a new

interim chief executive officer (CEO): Steven Jobs' With Jobs

back on the job, Apple's fortunes improved considerably. In November 2001, Apple introduced its

The conflicts of interest tbat can arise
between managers and owners.

Multiple-choice quizzes

Flashcards for testing and learning

Self-study software..
•
"

first iPod music player. By early 2007, sales passed 100 million units. Over the same period, the

companion iTunes Store sold over 2.5 billion songs, 50 million TV shows, and 1.3 million movies.

And in a long-anticipated move, Apple announced its entry into the mobile phone business with

its new, and very cool, iPhone.
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Understanding Jobs's journey from garage-based entrepreneur to corporate ex

ecutive to ex-employee and, finally, to CEO takes us into issues involving the corporate

form of organization, corporate goals, and corporate control, all of which we discuss in

this chapter.

T o begin our study of financial management, we address two central issues. First:
What is corporate, or business, finance and what is the role of the financ.:ial manager?

Second: What is the goal of financial management?

FINANCE: A QUICK LOOK
Before we plunge into our study of "corp. fin.~" we think a quick overview of the finance
field might be a good idea. Our goal is to clue you in on some of the most important areas
in finance and some of the career opportunities available in each. We also want to illus
trate some of the ways finance fits in with other areas such as marketing, management,
and accounting.

The Four Basic Areas

Traditionally, financial topics are grouped into four main areas:

1. Corporate finance

2. Investments

3~ Financial institutions

4. International finance

We discuss each of these next.

Corporate Finance The first of these four areas, corporate finance, is the main subject
of this book. We begin covering this subject with our next section, so we will wait until
then to get into any details. One thing we should note is that the term corporate finance
seems to imply that what we cover is only relevant to corporations, but the truth is that
almost all of tbe topics we consider arc much broader than that. Maybe husiness finance
would be a little more descriptive, but even this is too narrow because at least half of
the subjects we discuss in the pages ahead are really basic financial ideas and principles
applicable across all the various area' of finance and beyond.

Investments Broadly speaking, the investments area deals with financial assets such as
stocks and bonds. Some of the more important questions include:

1. What determines the price of a financial asset such as a share of stock?

2. What are the potential risks and rewards associated with investing in financial
assets?

3. What is the best mixture of the different types of financial assets to huld'!

Students who specialize in the investments area have various career opportunities. Being
a stockbroker is one of the most common. Stockbrokers often work for large companies



C HAP T E R 1 Introduction to Financial Management

such as Merrill Lynch, advising customers on what types of investments to consider and
helping them make buy and sell decisions. Financial advisers playa similar role, but are
not necessarily brokers.

Portfolio management is a second investments-related career path. Portfolio man
agers, as the name suggests, manage money for investors. For example, individual
investors frequently buy into mutual funds. Such funds are simply a means of pooling
money that is then invested by a portfolio manager. Portfolio managers also invest
and manage money for pension funds, insurance companies, and many other types of
institutions.

Security analysis is a third area. A security analyst researches individual investments,
such as stock in a particular company, and makes a determination as to whether the price
is right. To do so, an analyst delves deeply into company and industry reports, along with
a variety of other information sources. Frequently, brokers and portfolio managers rely on
security analysts for information and recommendations.

These investments-related areas. like many areas in flnance, share an interesting fea
ture. If they are done well, they can be very rewarding financially (translation: You can
make a lot of money). The bad news. of course, is that they can be very demanding and
very competitive, so they are definitely not for everybody.

Financial Institutions Financial institutions are basically businesses that deal pri
marily in financial matters. Banks and insurance companies would probably be the most
familiar to you. Institutions such as these employ people to perform a wide variety of
finance-related tasks. For example. a commercial loan officer at a bank would evaluate
whether a particular business has a strong enough financial position to warrant extending
a loan. At an insurance company, an analyst would decide whether a pm1icular risk was
suitable for insuring and what the premium should be.

International Finance International finance isn't so much an area as it is a spe
cialization within one of the main areas we described above. In other words, careers in
international finance generally involve international aspects of either corporate finance,
investments. or financial institutions. For example, some por1folio managers and security
analysts specialize in non-U.S. companies. Similarly. many U.S. businesses have exten
sive overseas operations and need employees familiar with such international topics as
exchange rates and political risk. Banks frequently are asked to make loans across country
lines. so international specialists are needed there as well.

Why Study Finance?

Who needs to know finance? In a word, you. In fact, there are many reasons you need a
working knowledge of finance even if you are not planning a finance career. We explore
some of these next.

Marketing and Finance If you arc interested in marketing, you need to know finance
because, for example, marketers constantly work with budgets, and they need to under
stand how to get the greatest payoff from marketing expenditures and programs. Analyzing
costs and benefits of projects of all types is one of the most important aspects of finance, so
the tools you learn in finance are vital in marketing research, the design of marketing and
distribution channels, and product pricing, just to name a few areas.

Financial analysts rely heavily on marketing analysts, and the two frequently work
together to evaluate the protitability of proposed projects and products. As we will see in a

3
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later chapter, sales projections are a key input in almost every type of new product analysis.
and such projections are often developed jointly between marketing and finance.

Beyond this, the finance industry employs marketers to help sell financial products
such as bank accounts, insurance policies. and mutual funds. Financial services marketing
is one of the most rapidly growing types of marketing. and successful financial services
marketers are very well compensated. To work in this area. you obviously need to under
sland financial products.

Accounting and Finance For accountants, finance is required reading. In smaller
businesses in particular. accountants are often required to make financial decisions as well
as perform traditional accounting duties. Further, as the financial world continues to grow
more complex, accountants have to know finance to understand the implications of many
of the newer types of financial contracts and the impact they have on financial statements.
Beyond this, cost accounting and business finance are panicuiariy cioseiy feiated. sharing
many of the same subjects and concerns.

Financial analysts make extensive use of accounting information: they are some of the
most impOllanl end users. Understanding finance helps accountants recognize what types
of information are pmlicularly valuable and. more generally, how accounring information
is actually used (and abused) in practice.

Management and Finance One of the most important areas in management is strat
egy. Thinking about business strategy without simultaneously thinking abollt financial
strategy is an excellent recipe for disaster, and. as a result, management strategists must
have a very clear understanding of the financial implications of business plans.

In broader terms, management employees of all types ure expected to have a strong
understanding of how their jobs impact profitability, and they are also expected to be ahle
to work within their areas to improve profitability. This is precisely what studying finance
teaches you: What are the characteristics of activities that create value?

You and Finance Perhaps the most important reason to know finance is that you will
have to make financial decisions thar will be very important to you personally. Today, for
example, when you go to work for almost any type of company, you will be asked to decide
how you want to invest your retirement funds. We'll see in a later chapter that what you
choose to do can make an enormous difference in your future financial well-being. On a
different note, is it your dream to start your own business? Good luck if you don't under
stand basic finance before you start; you'll end up learning it the hard way. Want to know
how big your snIdent loan payments are going to be before you take out that next loan?
Maybe not, but we'll show you how to calculate them anyway,

These are just a few of the ways that finance wiII affect your personal and business
lives. Whether you want to or not, you are going to have to examine and understand finan
cial issues, and you are going to have to make financial decisions. We want you to do so
wisely, so keep reading.

CONCEPT QUESTIONS

1.13 What are tbe major areas in finance?

l.Ib Besides wanting to pass this class. why do you need to understand finance?
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BUSINESS FINANCE AND
THE FINANCIAL MANAGER

Now wc procecd to define business finance and the financial manager's job.

What Is Business Finance?

Imagine you were to start your own business. No matter what type you started. you would
have to answer the following three questions in some form or ,lIlother:

1. What long-term investments should you take on? That is. what lines of business will
you be in and what sorts of buildings. machinery. and equipment will you need?

2. Where will you get the long-term financing to pay for your investment'! Will you
bring in other owners or will yOli borrow the money?

3. How will YOlt manage your everyday financial activities such as collecting from
customers and paying suppliers?

These are not the only questions. but they are among the most important. Business nnanL'c.
broadly spcaking. is the study of ways to answer these three questions. We'll be looking at
each of them in the chapters ahead.

The Financial Manager

The financial management function is usually associated with a top officer of the firm.
oftcn called the chief financial officer (CFO) or vice president of finance. Figure 1.1 is a
simplified organizational chart that highlights the finance activity in a large firm. As shown.
the vice president of finance coordinates the activities of the treasurer and the controller.
The controller's office handles cost and financial accounting. tax payments. and manage
ment information systems. The treasurer's office is responsible for managing the firm's
cash and credit. its flnancial planning. and its capital expenditures. Thcse treasury activi
ties an.: all related 10 the (hree general questions raised above, and the chapters ahead deal
primarily with these issues. Our study thus bears mostly on activilics usually associated
with the treasurer's offke. In a smaller firm. the treasurer and controller might be the same
person, and there would be only one office.

Financial Management Decisions

As our discussion above suggests. the financial manager must be concemed 'with three
basic types of questions. We consider these in greater detail next.

Capital Budgeting The firs! question concerns lhc firm's long-term investments.
The process of planning and managing a firm's long-term investments is called capital
budgeting. In capital budgeting. the financial manager tries to identify investmcnt oppor
tunities that arc worth more to thc finn than they cost to acquire. Loosely speaking. this
mcans that the value of the cash flow gcnerated by an a.<o;sCI exceeds the cost of that assel.

Regardless of (he specific investment under consideration. financial managers must
be concerned with how much cash they expect to receive, when they expect 10 receive it,
and how likely they are to receive it. Evaluating the .'ii:e. timillg. and ri.\"k of future cash
flows is the essence of capital budgeting. In fact, whenever we evaluate a business deci
sion, the size, timing, and risk of the cash flows will bc, by far, the most important things
we will consider.
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FIGURE 1.1

A simplified
organizational chart.
The exact titles and
organization dilfer from
company to company

capital structure

The mixture 01 debt
and equity maintained
bya firm

working capital

A firm's short-term
assets and liabilities
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Capital Structure The :econd que tion for the financial manager concerns how the
firm obtain: the financing it needs to support it long-term in e. tments. A firm's capital

structure (or financial stl11cture) refers to the specific mixture of long-term debt and equity
the firm uses to Iinance its operation. , The financial manager h:c' two concerns in this area.
First: How much should the firm bon'ow? Second: What are the least expen. ive, ources of
I"und: for the firm?

In addition to deciding on the financing mix, the IInancial manager ha: to decide
exactly how and where to raise the money. The expenses associated with raising long
term financing can be considerable, so different possibilities must be carefully evaluated.
Also, businesses borrow money from a variety of lenders in a number of different ways.
Choosing among lenders and among loan types is another job handled by the financial
manager.

Working Capital anagement The third question concern working capital Imm
agcmenr. The term workillg capital refers to a firm's short-term as:et. , such as in entory,
and it hort-term liabilities, :uch ali money owed to suppliers. Managing the firm'· work
ing capital is a day-to-day activity that ensure: the firm h:c' sufficient resource: to continue
its operation: and avoid co ·tly interruptions. Thi involve a number of acti ities related to
the firm', receipt and disbursement of c:c h.
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Some questions about working capital that ITIUl't be answered are the following:
(1) How much cash and inventory should we keep on hand') (2) Should we sell on credit
to our cuslOlllers'! (3) How will we obtain any needed short-term finan<:ing? If we borrow
in the shon term. how and where should we do it? This is just a small sample of the issues
that arise in managing a firm's working capital.

Conclusion The three areas of corporate financial management we have described
capital budgeting, capital structure, and working capital management-are very broad cat
egories. Each includes a rich variety of topics. and we havc indicated only a few of the
questions Ih(Jt arise in the different arcas. The chapters ahead contain greater detail.

CONCEPT QUESTIONS

1.2a Whar is rhe ..:upital budgeting decision?

1.2b What do you call the specific mixture of long-term debt and equity that a firm chooses

to use'!

1.2c Into what category of financial management does cash management fall?

FORMS OF BUSINESS ORGANIZATION
Large finns in the United Slates. such as IBM and Exxon. are almost all organized as
corporations. We cxamine the three different legal forms of busincss organization-sole
proprietorship. partnership, and corporation-to see why this is so.

Sole Proprietorship

A sole proprietorship is a business owned by one person. This is the simplest type of busi
ness to start and is the least regulated form of organization. For this reason, there are more
proprietorships than any other type of business, and many businesses that later become
large corporations stan out as small proprietorships.

The owner of a sole proprietorship keeps "lithe profits. That's the good news. The bad
news is that the owner has I/nlimited liability for business debts. This means that creditors
can look to the proprietor's personal assets for payment. Similarly. there is no distinction bc
tween personal and business income, so all business income is taxed as personal income.

The life of a sole proprietorship is limited to the owner's life span, and, importantly,
the amount of equity that can be raised is limited to the proprietor's personal wealth. This
limitation often means thm the business is unable to exploit new opportunities because of
insufficient capital. Ownership or a sole proprietorship may be difficult (0 transfer since
this requires the sale of the entire business to a new owner.

Partnership

A partnership is similar to a proprietorship, except that there are two or more owners
(partners). In a genera! partnership, all the partners share in gains or losses, and all have
unlimited liability for all partnership debts. not just some particular share. The way partner
ship gains (and losses) are divided is described in the part/lership agreemellt. This agree
ment can be an informal oral agreement. such as "let's start a lawn mowing business," or a
lengthy, formal written document
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In a limited parmerslIip. one or more Nelleral parmers will run the business and have
unlimited liability. but there will be one or more limited parfllers who do not actively
participate in the business. A limited parmcr's liability for business debts is limited to the
amount that partner I.:ontributes to the partnership. This form of organization is common in
real estate ventures, for example.

The advantages and disadvantages of a partllership are basically the same us those for
a proprietorship. Partnerships based on a relatively informal agreement are easy and inex
pensive to form. General pm1ners have unlimited liability for partnership debts, and the
partnership terminates when a general partner wishcs to sell out or dies. All income is taxed
as personal income to the partnen;. and the amount of equity that can be raised is limited
to the partners' combined wealth. Ownership by a gencral partner is not easily transferred
because a new partnership must be fanned. A limitcd partner's interest can be sold without
dissolving the partnership, but finding a buyer may be difficult.

Because a partner in a gencral pm1nership can be held responsible for all partnership
debts, having a written agreement is very important. Failure to spell out the rights and du
ties of the partners frequently leads to misunderstandings later on. Also, if you are a limited
partner, you must not become deeply involved in business decisions unless you arc willing
to assume the obligations of a general partner. The reason is thaI if things go hadly, you
mi.lY be deemell to he a general partner even though you say you are a limited partner.

Based 011 our discussion. the primary disadvantages of sole proprietorships and pm1
nerships as forms of business organization ~lre (I) unlimited liability for business debts on
the part of the owners, (2) limited life of the business, and 0) difficulty of transferring own
ership. These three djsadvantages add up to a single. central problem: The abilily of such
businesses to grow can be seriously limited by an inability to raise cash for invesllllent.

Corporation
The corporation is (he most important form (in terms of size) of business organization in
the United States. A corporation is a legal "person'· separate and distinct from irs owners.
and it has many of the rights, duties, and privileges of an actual person. Corporations can
borrow money and own property, can sue and be sued, and can enter into contrat:ts. A cor
poration can even be a general partner or a limited partner in a jXlJ1nership, and a corpora
tion can own stock in another corporation.

Not surprisingly, starting a corporation is somewhat more complicated than starting
the other forms of business organization. Forming a corporation involves prcpilring articles
(~!"i1l(;OIporatiol1 (or a charter) and a set of bylaws. The aI1icles of incorporation must con
tain a number of things, including the corporation's name, its intcnded life (which can be
forever), its business purpose, and the number of shares that can be issued. This informa
tion must normally be supplied to the state in which the finn will be incorporated. For most
legal purpuses, the corporation is a "resident"· of that state.

The bylaws arc rules describing how the corporation regulates its own existence. For
example, the bylaws describe how directors are elected. The bylaws may be amended or
extended from time to time by the stockholders.

In a large corporation, the stockholders and the managers arc usually separate groups.
The stockholders elect the board of directors, who then select the managers. Management
is charged with running the corporation's affairs in the stockholders' interests. In principle,
stockholders control the corporation because they elect the directors.

As a result of the separation of ownership and management, the corporate form has
severaJ advantages. Ownership (represented by shares of stock) can be readily transferred,
and (he life of the corporation is therefore not limited. The corporation borrows money
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Company Country of Origin Type of Company Translation

Bayerische Motoren Germany AktiengeseUschaft Corporation
Werke (BMW) AG

Dornler GmbH Germany Gesellschaft mit Company with
beschrankter Hartung limited liability

Rolls-Royce PLC United Kingdom Public ]Jmited company Public limited
company

Shell UK Ltd. United Kingdom limited Corporation

Unilever NV Netherlands Naamloze Vennootschap limited liability
company

Flat SpA Italy Socleta per Azionl Public limited company

Saab AB Sweden Aktlebolag Joint slack company

Peugeot SA France Societe Anonyme Joint stock company

in its own name. A~ a result. the stockholders in a corporation have limited liability for
corporate dehts. The most they can lose is what they have invested.

The relative ease of transferring ownership. the limited liability for business debts. and
the unlimited life of the business arc the reasons why the corporate form b superior when it
comes to raising cash. If a corporation needs new equity. it caIl sell new shares of stock and
attract new investors. The number of owners can be huge: larger corporations have many
thousands or even millions of stockholders. For example. the General Electric Company
(better known as GE) has about 10 billion shares outstanding and 4 million shareholders.

The corporate form has a signiticant disadvantage. Since a corporation is a legal per
son. it must pay taxes. Moreover. money paid out to stockholders in the form of dividends
is taxed again as income to those stockholders. This is double fa:ratioll. meanIng that cor
porate profits arc taxed twice: at the corporate level when they are earned and again at the
personal level when they are paid out.

Today all 50 states have enacted laws alli~)\ying for the creation of a relatively new
form of business organization. lhe limited liability company (LLC). The goal of this
entity is to operate and be taxed like a partnership but retain limited liability for owners,
so an LLC is essentially a hybrid of partnership and corporation. Although states have
differing definitions for LLCs, the more important scorekeeper is the Internal Revenue
Service (IRS). The IRS will consider an LLC a corporation. thereby subjecting it to
double taxation, unless it meets certain specific criteria. In essence. an LLC cannot be
too corporationlike, or it will be treated as one by the IRS. LLCs have become common.
For example, Goldman. Sachs and Co., one of Wall Street's last remaining partnerships.
decided to convert from a private partnership to an LLC (it later "went public," becom
ing a publicly held corporation). Large accounting firms and law firms by the score have
converted to LLCs.

A Corporation by Another Name

The corporate form has many variations around the world. Exact laws and regulations dif
fer, of course. but the essential features of public ownership and limited liability remain.
These firms are often called joint stock companies. public limited C0111/HlI1ies. or limited
liability companies.

Table 1.1 gives the names of a few well-known international corporations. their coun
try of origin, and a translation of the abbreviation that follows the company name.

TABLE 1.1

International
corporations

You can find the

translation for any

business type at:
www.corporate
information.com.

How hard is it 10 form

an LLC? Visit
www.llc.com
to find out
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magazine site that

discusses current

issues facing the
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www.business
financemag.com.
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CONCEPT QUESTIONS

1.3a What are the three forms of business organization?

1.3b What are the primary advantages and disadvantages of sale proprietorships and
partnerships?

1.3c What is the difference between a general and a limited partnership?

1.3d Why is the corporate form superior when it comes to raising cash?

THE GOAL OF FINANCIAL MANAGEMENT
To study financial decision making, we first need to understand the goal of financial man
agement. Such an understanding is important because it leads to an objective basis for
making and evaluating financial decisions.

Profit Maximization

Pront maximization would probably be the most commonly cited business goal, but this is
not a vcry precise objective. Do we mean profits this year'! If so, then actions such as defer
ring maintenance. letting inventories run down, and other short-run, cost-cutting measures
will tend to increase profits now, but these activities arcn'1 necessarily desirable.

The goal of maximizing profits may refer to some sort of "long-run" or "average"
profits, but it's unclear exactly what this means. First, do we mean something like account
ing net income or earnings per share? As we will see, these numbers may have little to do
with what is good or bad for the firm. Second, what do we mean by the long run? As a
famous economist once remarked, in the long run. we're all dead! More to the point, this
goal doesn't tell us the appropriate trade-off between current and future profits.

The Goal of Financial Management in a Corporation

The financial manager in a corporation makes decisions for the stockholders of the firm.
Given this. instead of listing possible goals for the financial manager, we really need to
answer a more fundameIHal question: From the stockholders' point of view, what is a good
financial management decision'!

If we assume stockholders buy stock because they seek to gain financially, then the
answer is obvious: Good decisions increase the value of the stock, and poor decisions
decrease it.

Gi ven our observations, it follows that the financial manager acts in the shareholders'
best interests by making decisions that increase the value of the stock. The appropriate goal
for the financial manager in a corporation can thus be stated quite easily:

The goal of financial management is to maximize the current value per share of the
existing stock.

The goal of maximizing the value of the stock avoids the problems associated with
the different goals we discussed above. There is no ambiguity in the criterion, and there
is no short-run versus long-run issue. We explicitly mean that our goal is to maximize the
current stock value. Of course, maximizing stock value is the same thing as maximizing
the market price per share.



Corporate Ethics

L arge companies are sometimes guilty of unethical behav
ior. Otten this unethical behavior takes the fann of false

or misleading financial statements. In one of Ihe largest corpo

rale fraud cases in history, energy giant Enron Corporation was
forced to file for bankruptcy in December 2001 amid allegations

that the company's financial statements were deliberately mis
leading and false. Enron's bankruptcy not only destroyed that

company, but its auditor Arthur Andersen as well.
More recently, in late 2006, without admitting wrongdo

ing, Hewlett-Packard agreed to pay $14.5 million to Califor
nia to settle the company's ~pretexling" scandal. The scandal

began when a board member complained that confidential
information was being leaked to the public. In an eHort to find
Ihe individuals responsible, HP used several methods includ

ing pretexling to obtain confidential phone records. Pretexting,
which is obtaining records under false pretenses, has become

an unfortunately common method of obtaining personal infor
mation. The scandal involved several high-ranking officials

al HP, including Chairwoman Patricia Dunn and Chief Ethics

Officer Kevin Hunsaker, both of whom resigned and subse

quently faced criminal charges.
The difference between ethical and unethical behavior

can sometimes be murky. For example, many U.S. companies

have relocated to Bermuda for reasons beyond the beautiful

pink beaches; namely, Bermuda has no corporale income

taxes. With a population of less than 65,000, the island is
home to more than 13,000 international companies. Stanley

Works, the well-known maker of Stanley tools, was among the
U.S. corporations that chose to move to the island paradise.

By doing so, Stanley estimated that it would save $30 million
per year in taxes. Since the goal of the corporation is to maxi

mize shareholder wealth, this would seem like a good move,

and the practice is entirely legal. But is it ethical? What are the
issues?

Another corporate activity thai has generated much con
troversy is Ihe practice of outsourcing, or offshoring, jobs to

other countries. U.S. corporations engage in this practice when
labor costs in another country are substantially lower than lhey

are domestically. Again, this is done 10 maximize shareholder

wealth. But the ethical dilemma in this case is even trickier.
Some U.S. workers do lose jobs when offshoring occurs. On the

other hand, the Milken InsLitute estimated thaL every $1 spent
on offshoring a service job to India generated a net value to the

United States of $1.13, along with another $.33 to India. And it

gets even more complicated: What about foreign companies
such as BMW and Toyota who Minsource" jobs by building plants

in the United States? Is it unethical to outsource U.S. jobs while,
at the same time, insQurcing jobs from other counlries?

A More General Financial Management Goal

Given our goal as Slated above (maximize lhe value of the stock). an obviolls question
comes up: What is the uppropriate goal when the tirm ha... no traded stock? Corporations are
certainly not the only type of business. and the stock in many corporations rarely changes
hands. so it's difficult to say what the value per share is at any given time.

As long a.., we are dealing with for-profit businesses. only a slight modification is
needed. The IotaI value of the stock in a corporation is simply equal to the value of the
owners' equity. Therefore, a more general way of stating our goal is:

I Maximize the market value of the existing owners' equity.

With this goal in mind, it doesn't matter whether the business is a proprietorship, a
partnership. or a corporation. For each of these, good financial decisions increase the mar
ket value of the owners' equity and poor financial decisions decrease it.

Finally. our goal does not imply that the financial manager should take illegal or un
ethical actions in the hope of increasing the value of the equity in the finn. What we mean
is that the financial manager best serves lhe owners of the business by identifying goods
and services that add value to the tirm because they are desired and valued in the free mar
ketplace. Our nearby Reality Bytes box discusses some recent ethical issues and problems
faced by well-known corporations.

Business ethics are
considered at

www.thecro.com.

II
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Sarbanes·Oxley Act

In response (Q corporate scandals involving companies such as Enron, WorldCom, Tyco,
and Adelphia, Congress enacted the Sarbanes-Oxley Act in 2002. The Act, which is better
known as '·Sarbox." is intended to strengthen protection against corporate accounting fraud
and financiaJ malpractice. Key elements of Sarbox took effect on November 15.2004.

Sarhox contains a number of requirements designed to insure that companies tell the
truth in their financial statements. For example. the officers of a public corporation must
review and sign the annual report. They must attest that the annual repoft does not contain
faJse statements or material omissions and also that the financial statements fairly represent
the company's financial results. In essence. Sarbox makes management personally respon
sible for the accuracy of a company's financial statements.

Because of its extensive requirements, compliance with Sarbox can be very costly,
which has led to some unintended results. Since its implementation, hundreds of public
firms have chosen to "go dark," meaning that their shares would no longer be traded in the
major stock markets. in which case Sarbox does not apply. Most of these companies stated
that their reason was to avoid the cost of compli<lnce. Ironically. in such cases, the law had
the effect of eliminating public disclosure instead of improving it.

Sarbox has also probably affected the number of companies choosing to go public in the
United States. For example, when Peach Holdings. based in Boynton Beach. Florida. decided
to go public in 2006. it shunned the U.S. stock markets, instead choosing the London Stock
Exchange's Alternative Investment Market (AIM). To go public in the United States. the firm
would have paid a SIOO.OOO fee, plus about $2 million to comply with Sarbox.lnstead, the
company spent only S500,000 on its AIM stock offering. The number of cumponies listing
on the AIM is evidence of a flight from Sarbox rules: During 2005, 335 companies went
public all the AIM, while only 126 went public on the NASDAQ.

CONCEPT QUESTIONS

1.4a What is the goal of financial management?

lAb What are some shortcomings of the goal of profit maximization?

THE AGENCY PROBLEM AND CONTROL
OF THE CORPORATION
\Ve've seen that the financial manager in a corporation acts in the best interests of the stock
holders by taking actions that incremie the value of the firm's stock. However, we've also
seen that in large corporations ownership can be spread over a huge number of stockholders.
This dispersion of ownership arguably means that management effectively controls the firm.
In this ca.....e. will management necessarily act in the best interests of the stockholders? Put
another way. might not management pursue its own goals at the stockholders' expense? We
briefly consider some of the arguments below.

Agency Relationships

The relationship between stockholders and management is called an agency relalioll
.,·hip. Such a relationship exists whenever someone (the principal) hires another (the
agent) to represent his or her interest. For example. you might hire someone (an agent)
to sell a car that you own while you arc away at school. In all such relationships. there
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is a possibility of connict of interesl between the principal and the agent. Such a conflict
is called an agency problem.

Suppose yOLi hire someone to sell your car and you agree 10 pay her a flat fee when she
sells the car. The agent's incentive in this case is to make the sale, not necessarily to get
you the best price. If you paid a commission of, say, 10 percent of the sales price instead of
a l1at fee. then [his problem might not exist. This example illustrates [hat Ihe wayan agent
is compensated is one factor that affects agency problems.

Management Goals

To sec how management and stockholder interests might differ, imagine thm a corporation
is considering a new investment. The new investment is expected to favorably impact the
stock price. but it is also a relatively risky venture. The owners of the linn will wish 10

take Ihe investment (because the share value will rise). bUI management may not because
there is the possibiliry that things will tum out badly and management jobs will be lost. If
management does not lake the investmenl. then the stockholders may lose a valuable op
portunity. This is one example of an ngt'licy ('o,\'!.

It is sometimes argued thal. left to themselves. managers would tend to maximiLt: lhe
amount of resources over which they have control. or, more generally, business power or
wealth. This goal could lead to an overemphasis on business size or growth. For example. cases
where management is accused or overpaying to buy another company just 10 increase the siLe
of the business or to demonstrilte corporate power are nol uncommon. Obviously, if overpay·
ment docs take place. such a purchase does nOI benefit the owners of the purchasing company.

Our discussion indicates that management Illay tend to overemphasize organizational
survival to protect job security. Also. management may dislike outside interference. so
independence and curporme sclf-suftkicn(:y may be important goals.

Do Managers Act in the Stockholders' Interests?

Wherher managers will, in fact. acl in the best interests of stockholders depends on two fac
tors. First. how closely are management goals aligned with stockholder goals? This ques
tion relates to the way managers are compensated. Second. can management be replaced if
they do nol pursue stockholder goals? This issue reiales to control of the firm. As we will
discuss, there are a number of reasons to think that. even in the largest lirms, management
has a significant incentive to act in the interesls of stockholders.

Managerial Compensation Management will frequently have a significant economic
incentive to increase share value for IwO reasons. First, managerial compensation, parricu
larly at the top, is usually lied to Hnancial performance 111 general and oftentimes to share
value in particular. For example, managers arc frequently given the option to buy stock at a
fixed price. The more the stock is worth. the more va.luable is {his oplion. The second incen
tive managers have relates to job prospects. Better performers within the tirm will tend to
get promoted. More generally, those managers who are successful in pursuing stockholder
goals will be in greater demand in the labor market and thus command higher salaries.

In fact. managers who are successful in pursuing stockholder goals can reap enormous
rewards. For example, Michael Jeffries, CEO of Abercrombic & Fitch, received about
$115 million in 2006 alone. which is less than Stephen Spielberg ($332 million), but way
more than Paris Hilton ($7 million).

Control of the Firm Control of the linTI ultimately rests with stockholders. They elecl
the board of directors, who. in turn. hires and fires management. The mechanism by which
unhappy stockholders can act to replace exisling management is called a proxy fight. A proxy

agency problem

The possibility of
conflict of interest
between the owners
and management of
a firm
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is the authority to vole someone elsc's stock. A proxy fight develops when a group solicits
proxies in order to replace the existing hoard. ancl thereby replace existing management.

Another way that management can be replaced is by takeover. Those finns that are
poorly managed are more attractive as acquisitions than well-managed finns because a
greater profit potential exists. Thus, avoiding a takeover by another firm gives management
another incentive (0 act in the stockholders' interests. Information on executive compensa
lion. along with a IOn of other information. call be easily found on the Web for almost any
public company. Our nearby Work the Web box shows you how to get started.

Sometimes it's hard to tell if a company's management is really acting in the share
holders' best interests. Consider the 2005 merger of software giants Orade and PeopleSoft.
PeopleSoft repeatedly rejected offers by Oracle to purchase the company. In November
2004, the board rejectcd a "best and final" ofrer, even after 61 percent or PeopleSoft's
shareholders voted in favor of it. So was the board really acting in sharehoJders' best
ilHcrests'? At tirst, it may not have looked like it. but Oracle then increased its offer price by
52 per share. which the board accepted. So. by holding out. PeopleSofl's management got
a much better price for its shareholders.

Conclusion The available theory and evidence arc consistent with the view that stock
holders control the firm and that stockholder wealth maximization is the relevant goal of

.

T he Web is a great place to learn about individual companies, and there are a slew of sites avail
able to help you. Try pointing your Web browser to finance.yahoo.com. Once there, you should

see something like this on the page:

n.~•• d••• O.c.mb., 21. 2006, ••2.0 .. IT U.S..._ .... dH.d.

1.......ti<>9 _.~ I ~_t I~.[..d;t u-o. ,..._. SIn........... --..

GelQuotu .!~__

To look up a company, you must know its ''ticker symbor (or just ticker for short), which is a unique

one-to-rour letter identifier. You can click on the "Symbol Lookup"link and type in a company's name to
find the ticker. For example, we typed in "SIAl," Which is the ticker symbol for Sirius Radio, the satellite

radio provider. Here is a portion of what we got

SIRIUS SATELLITE R (NasdaqGSlSIRI) Delayed quote data IEdnl
After Hours: 3,56 1" 0,01 (0,28%)

Lsst Trade: 3.55 Day's 3.52 - 3.62
Trade Time: 4:00PM ET

Range: New! Try our new Charts in Beta

52wk SIR! 27-0ec-2006 (C)Yahoo!
Change: ... 0,07 (1,93%) Range:

3.50 - 7.05

l~
Prey Close: 3.62 Volume: 45,942,108
Open: 3.61 Avg Vol 38,466,300
Bid: 3.55 K 3800 (3m):

Ask: 3.56 K 4900 Market Cap: 4,99B Mar Ma~ Jut Sep Nov

PIC (ttm): N/A
.!.4 5d 3m 6m 1.Y. 2 .... ~ .!!l£

1y Target Est 5.61
EPS (ttm): -0.85 Aonual R.. port for SIRI

Div & Yield: N/A (N/A)

There is a lot of information here and a lot of other links for you to explore, so have at it. By the end of
the term, we hope it aft makes sense to you!
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the corporation. Even so, there will undoubtedly be times when management goals are
pursued at the expense of the stockholders, at least temporarily.

Agency problems are not unique to corporations; they exist whenever there is a sepa
ration of ownership and management This separation is most pronounced in corporations,
but it certainly exists in partnerships and proprietorships as well.

Stakeholders

Our discussion thus far implies that management and stockholders are the only parties with
an interest in the finn's decisions. This is an oversimplification, of course. Employees, cus
tomers, suppliers, and even the government all have a financial interest in the firm.

These various groups are called stakeholders in the firm. In general, a stakeholder
is someone other than a stockholder or creditor who potentially has a claim on the cash
flows of the firm. Such groups will also attempt lo exert control over the finn, perhaps to
the detriment of the owners.

CONCEPT QUESTIONS

1.5a What is an agent:y relationship?

J.5h What are agency problems and how do they arise'? What are agency costs?

1.5c What incentives do managers in large corporations have to maximize share value?

FINANCIAL MARKETS AND THE CORPORATION
We've seen that the primary advantages of the corporate form of organization arc that own
ership can be transferred more quickly and easily than with other forms and that money
can be raised more readily. Both of these advantages are significantly enhanced by the
existence of financial markets. and financial markets play an extremely important role in
corporate finance.

Cash Flows to and from the Firm

The interplay between the corporation and the financial markets is illustrated in Figure 1.2.
The arrows in Figure 1.2 trace the passage of cash from the financial markets to the firm
and from the finn back to the financial markets.

Suppose we stan with the film selling shares of stock and borrowing money to raise
cash. Cash flows to the firm from the financial markets (A). The firm invests the cash in
current and fixed (or long-term) assets (B). These assets generate some cash (e), some of
which goes to pay corporate taxes (D). After taxes are paid, some of Ihis cash flow is rein
vested in the firm (E). The rest goes back to the financial markets as cash paid to creditors
and shareholders (Fl.

A financial market. like any market. is just a way 01" bringing buyers and sellers to
gether. In Jinancial markets, it is debt and equity securities that are bought and sold. Finan
cial markets differ in detail, however. The most important differences concern the types of
securities that are traded, how trading is conducted, and who the buyers and sellers are.
Some of these differences are discussed next.

Primary versus Secondary Markets

Fi nuncial markets function as both primary and secolldnry markets for debt and equity
securities. The term primary market refers to the original sale of securities by governments
and corporations. The secondary market.\" are those in which these securities are bought
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FIGURE 1.2

Cash flows between
the firm and the
finanCial markers
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Total value of
firm's assets

~~~~~1m~ffij!m~~F. Dividends andr debt payments

Total value of the firm
to investors in

the financial markets

A. Firm issues securities 10 raise cash.
8. Firm invests in assets.
C. Firm's operations generale cash flow.
D. Cash is paid to government as taxes.

Other stakeholders may receive cash.

E. Reinvested cash flows are plowed back
into firm.

F. Cash is paid out to investors in the form
of interest and dividends.

To learn more about
the SEC, visil

www.sec.goY.

To learn more about

the exchanges, visil

www.nyse.com
and
www.nasdaq.com.

and sold after the original sale. Equities are. of course, issued solely by corporations. Debt
securities are issued by both governments and corporations. In the discussion that follows,
we focus 011 corporate securities only.

Primary Markets In a primary-market transaction. the corporation is the seller. and
the transaction raises money for the corporation. Corporations engage in two types of pri
mary market transactions: public offerings and private placements. A public offering. as the
name suggests, involves selling securities to the general public. whereas a private place
ment is a negotiated sale involving a specitic buyer.

By law, public offerings of debt and equity must be registered with the Securities and
Exchange Commission (SEC). Registration requires the firm to disclose a great deal of
infonnation before selling any securities. The accounting, legal, and selling costs of public
offerings can be considerable.

Partly 10 avoid the various regulatory requirements and the expense of public offer
ings, debt and equity are often sold privately to large financial institutions such a'l life in
surance companies or mutual funds. Such private placements do not have to be registered
with the SEC and do not require the involvement of underwriters (investment banks that
specialize in setling securities to the public).

Secondary Markets A secondary-market transaction involves one owner or creditor
selling to another. It is therefore the secondary markets that provide the means for transfer
ring ownership of corporate securities. Allhough a corporation is only directly involved in
a primary-market transaction (when it sells securities to raise cash). the secondary markets
are still critical to large corporations. The reason is that investors are much more willing to

purchase securities in a primary-market transaction when they know (hat those securities
can later be resold if desired.
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Dealer versus auction markets There are two kinds of secondary markets: auction
markets and dealer markets. Genemlly l'pe~lking. dealers buy and sell for themselves. at
their own risk. A car dealer. for example. buys and sells automobiles. In contrast. brokers
and agents match buyers and sellers. but they do not actually own the commodity that is
bought or sold. A real estate agent, for example. does not normally buy and sell houses.

Dealer markets in stocks and long~tenn debt are calIed ()ver~tlze~c()l/nte,.(OTC) mar
kets. Most trading in debt securities takes place over the counter. The expression over llze
('ouflfer refers to days of old when securities were literally bought and sold at counters in
offices around the country. Today, a significant fraction of the market for stocks ~md almost
all of the marker for long-term debt have no central location: the many dealers are con
ncctcu electronically.

Auction markers differ from dealer markets in two ways. First. an auction market. or
exchange. has a physical location (like Wall Street). Second. in a dealer market. Illost of the
buying and selling is done by the dealer. The primary purpose of an aucrion market, on the
other hand. is to match those who wish to sell \vith those who wish to buy. Dealers playa
limited role.

Trading in corporate securities The equity shares of most of the large firms in
thc United Statcs trade in organiLcd auction markers. The largest such market is the New
York Stock Exchange (NYSE). which accounts for mure than 85 percent of all the shares
traded in auction markets. Olher auction exchanges include the American Stock Exchange
(AMEX) and regional exchanges such as the Pacific Stock Exchange.

In addition to the stock exchanges. there is a large aTe market for stocks. In 1971, the
National Association of Securities Dealers (NASD) made available to dealers and brokers
an electronic quotation system called NASDAQ (NASD Automated Quotations system.
pronounced "naz-dak"). There ~Ire roughly three times as many companies on NASDAQ as
there are on NYSE, but they lend to be much smaller in size and trade less actively. There arc
exccptions. of course. Both Microsoft and Intel trade GTe. for example. Nonetheless. the
total value or NASDAQ siocks is significantly less than the total value or NYSE stocks.

There arc many large and important financial markets outside the United States. of
course. and U.S. corporations are increasingly looking to these markets to raise cash. The
Tokyo Stock Exchange and the London Stock Exchange (TSE and LSE. respectively) are
two well-known examples. The fact that OTC markets have no physical location means
that national borders do not present a great barrier. and there is now a huge international
aTe debt market. Because of globalization, financial markets have reached the point where
trading in Illany instruments never stops; it just travels around the world.

Listing Stocks that trade on an organized exchange (or market) arc said to be listed on
that exchange. In order to he listed, finns must meet certain minimum criteria conccrn~

iog. fur example. asset size and numba of shareholders. These criteria differ for different
exchanges.

YSE has the most stringent requirements of the stock markets in the United States.
Therc are minimums on earnings. ~l'iSets, and number and markct value of shares outstanding.

CONCEPT QUESTIONS

1.6a What is a dealer market? How do dealer and auction markets differ'!

1.6b What is the largest auction market in the United States?

1.6c What docs OTe stand for? What is the large OTe market for stocks called?
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SUMMARY AND CONCLUSIONS

CRITICAL THINKING AND CONCEPTS REVIEW

PAR T 1 Overview of Financial Management

The Financial Management Decision Process. What moe the three types of
tinancialmanagement decisions? For each type of decision, give an example of a
business transaction that would be relevant.

Sole Proprietorships and Partnerships. What are the four primary
disadvantages to the sale proprietorship and partnership forms of business
organization'! What henefits arc there to these types of business organization as
opposed to the corporate form?

Corporations. What is the primary disadvantage of the corporate form of
organization? Name at least two of the advantages of corporate organization,

Corporate Finance Organization. In a large corporation, what are the t\Vo
distinct groups that report to the chief financial officer'! Which group is the focus
of corporate finance?

Goal of Financial Management. What goal should always motivate the
actions of the firm's financial manager?

Agency Problems. Who owns a corporation? Describe the process whereby
the owners control the firm's management. What is the main reason that an
agency relationship exists in the corporate form of organization? In this context,
what kinds of problems can arise?

This chapter has introduced you to some of the basic ideas in business finance. In it, we
saw that:

1. Business finance has three main areas of concern:

a. Capital budgeting. What long-term investments should the finn take?

b. Capital structure. Where will the firm gel the long-Icrm financing to pay for its
investments? In other words, what mixture of debt and equity should we use to
fund our operations'!

c. Working capital management. How should the firm manage its everyday
financial activities'!

2. The goal of financial management in a for-profit business is to make decisions that
increase the value of the stock, or, more generally, increase the market value of the
equity.

3. The corporate form of organization is superior to other forms when it comes
to raising money and transferring ownership interests, but it has the significant
disadvantage of double taxation,

4. There is the possibility of conflicts between stockholders and management in a large
corporation. We called these conflicts agency problems and discussed how they
might be controlled and reduced.

Of the topics we've discussed thus far, the most important is the goal of financial manage
ment. Throughout the text, we will be analyzing many different financial decisions. but we
always ask the same question: How does the decision under consideration affect the value
of the equity in the firm?

1.1

1.3

1.2

1.6

1.4

1.5

@

@

@

®
@

18



@

@

@

@

@

@

@

C HAP T E R f Introduction to Financial Management

1.7 Primary versus Secondary Markets. You've probably noticed coverage in
the financial press of an initial public offering (lPO) of a company's securities.
Web search company Google is a relatively recent example. Is an IPQ a primary
market transaction or a secondary-market transaction?

1.8 Auction versus Dealer Markets. What does it mean when we say the New
York Stock Exchange is an auction market'! How are auction markets different
from dealer markels'l What kind of market is NASDAQ'I

1.9 Not-for-Profit Firm Goals. Suppose you were the financial manager of a not~

for-profit business (a not-for-profit hospital, perhaps). What kinds of goals do you
think would be appropriate?

1.10 Ethics and Firm Goals. Can our goal of maximizing the value of the stock
conflict with other goals. such as avoiding unethical or illegal behavior'! In
pru1icular, do you think subjects such as customer and employee safety, the
environment. and the general good of society tit in this framework, or are they
essentially ignored'! Try to think of some specific scenarios to illustrate your
answer.

1.11 International Firm Goal. Would our goal of maximizing the value of the
stock be different if we were thinking about tinancial management in a foreign
country? Why or why not'?

1.12 Agency Problems. Suppose you own stock in a company. The current
price per share is 525. Another company has just announced that it wants to
buy your company and will pay $35 per share to acquire all the outstanding
stock. Your company's management immediately begins fighting off this
hostile bid. Is management acting in the shareholders' best interests? Why or
why not'?

1.13 Agency Problems and Corporate Ownership. Corporate ownership
varies around the world. Historically, individuals have owned the majority
of shares in public corporations in the United States. In Germany and Japan,
however, banks. other large financial institutions, and other companies own
most of the stock in public corporations. Do you think agency problems are
likely to be more or less severe in Germany and Japan than in the United
States? Why'? In recent years. large financial institutions such as mutual funds
and pension funds have heen becoming the dominant owners of stock in the
United States, and these institutions are becoming more active in corporate
affairs. What are the implications of this trend for agency problems and
corporate control?

1.14 Executive Compensation. Critics have charged that compensation to top
management in the United States is simply too high and should be cut back. For
example. focusing on large corporations, Terry Semel, CEO of Yahoo!, earned
about $174 million in 2006 and abollt $432 million over the 2002-2006 period,
Arc such amounts excessive'! In answering, it might be helpful to recognize that
superstar athletes such as Tiger Woods, top entertainers such as Oprah Winfrey,
and many others at the top of their respective fields earn at least as much, if not a
great deal more.

1.15 Sarbanes-Oxley. Tn response to the Sarbanes-Oxley Act, many smalllinns
in the United States have opted to "go dark" and delist their stock. Why might a
company choose this route'? What are the costs of '"going dark",?
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WHAT'S ON
THE WEB?

1.1

1.2

Listing Requirements. This chapter discussed some of the listing
requirements for the NYSE and NASDAQ. Find the complete listing requirements
for the New York Stock Exchange at www.nyse.com and NASDAQ at www.
nasdaq.com. Which has more stringent listing requirements? Why don't they have
the same listing requirements?

Business Formation. As you may (or may not) know, many companies
incorporate in Delaware for a variety of reasons. Visit Biztilings at www.bizfilings.
com to find out why. Which state has the highest fee for incorporation? For an
LLC? While at the site. look at the FAQ section regarding corporations and LLCs.



CHAPTER CASE
THE McGEE CAKE COMPANY

I n early 2001, Doc and Lyn McGee formed the McGee
Cake Company. The company produced a fuilline of

cakes, and its specialties included chess cake, lemon
pound cake, and double-iced, double-chocolate cake.
The couple formed the company as an outside inter
est, and both continued to work at their current jobs.
Doc did ail the baking, and Lyn handled the market
ing and distribution. With good product quality and a
sound marketing plan, the company grew rapidly. In
eariy 2006, the company was featured in a widely dis
tributed entrepreneurial magazine. Later that year, the
company was featured in Gourmet Desserts, a leading
specialty food magazine. After the article appeared in
Gourmet Desserts, sales exploded, and the company
began receiving orders from all over the world.

Because of the increased sales, Doc left his other
job, foilowed shortly by Lyn. The company hired ad
ditional workers to meet demand. Unfortunately, the
fast growth experienced by the company led to cash
flow and capacity problems. The company is currently
producing as many cakes as possible with the assets

it owns, but demand for its cakes is still growing. Fur
ther, the company has been approached by a national
supermarket chain with a proposal to put four of its
cakes in all of the chain's stores, and a national restau~
rant chain has contacted the company about seiling
McGee cakes in its restaurants, The restaurant would
seil the cakes without a brand name.

Doc and Lyn have operated the company as
a sale proprietorship. They have approached you
to help manage and direct the company's growth.
Specificaily, they have asked you to answer the follow
ing questions:

1. What are the advantages and disadvantages of
changing the company organization from a sole
proprietorship to an LLC?

2. What are the advantages and disadvantages of
changing the company organization from a sale
proprietorship to a corporation?

3. Ultimately, what action would you recommend the
company undertake? Why?
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Financial Statements,
Taxes, and Cash Flow

THERE ARE BASICALLY FOUR
THINGS THAT YOU SHOULD BE
CLEAR ON WHEN YOU HAVE
FINISHED STUDYING THIS CHAPTER:

DIGITAL STUDY TOOLS

The difference between average and
marginal tax rates.

o

In January of 2007, investors in Ford Motor Company re

ceived quite a shock. The company's net worth dropped by

$2.7 billion overnight' What could cause such an enormous de

cline in such a short period? The answer is that, beginning in

2006, a change in accounting standards required companies to

disclose shortfalls in the funding of their pension plans on their

balance sheets. The effect on Ford was to sharply increase re

ported liabilities, which is Why Ford's net worth dropped.

The new standards greatly changed the financial statements

of other companies as well. For example, in 2006, American

Airlines reported a charge of about $340 million. Overall, com

panies in the Fortune 100 were expected to write off about

$160 billion in equity as a result of the accounting change.

So, as a result of a change in accounting rules, was Ford

actually worth $2.7 billion less? Did shareholders in American

Airlines lose $340 million? The answer to both questions: Prob

ably not. This chapter shows that underneath the accounting

numbers lurks the financial truth. Our job is to uncover that truth by examining that all-important

The difference between accounting income
and cash flow.

The difference between accounting value
(or "book" value) and market value.

How to determine a firm's cash flow from
ils financiaJ statements.

Multiple-choice quizzes

Flashcards for testing and learning

Self-slUdy software•
•
•

substance known as cash flow.
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I n this chapter, we examine financial statements, taxes. and cash fiow. Our emphasis is
not on preparing financial statements. Instead. we recognize that financial statements are

frequently a key source of information for financial decisions. so our goal is to briefly ex
amine such statements and point out some of their more relevant features. We pay special
attention to some of the practical details of cash flow.

As you read, pay particular attention to two important differences: (I) the difference
between accounting value and market value and (2) the difference between accounting
income and cash flow. These distinctions will be important throughout the book.

THE BALANCE SHEET
The balance sheet is a snapshot of the finn. It is a convenient means of organizing and
summarizing what a firm owns (its WiSl'tS), what a firm owes (its liabilities), and the differ
ence between the two (the firm's equity) at a given point in time. Figure 2.1 illustrates how
the balam:e sheet is constructed. As shown, the left-hand side lists the assets of the finn.
and the right-hand side lists the liabilities and equity.

Assets: The Left-Hand Side

Assets are classified a.., either curren! orfix.ed. A J1xed a'iset is one that has a relatively long
life. Fixed assets can either be tangible. such as a truck or a computer. or iwongible, such
alii a trademark or patent. A current asset has a life of less than one year. This means that
the asset will nonnally convert to cash within 12 months. For example. inventory would
normally be purchased and sold within a year and is thus classified as a current asset. Ob
viously, cash itself is a current asset. Accounts receivable (money owed to the firm by its
customers) is also a current asset.

Liabilities and Owners' Equity: The Right-Hand Side

The firm's liabilities are the first thing listed on the right-hand side of the balance sheet.
These arc classified as either current or IOllf.:-term. Current liabilities. like current assets.
have a life of less than one year (meaning they must be paid within the year). and they are
listed before long-term liabilities. Accounts payable (money the finn owes to its suppliers)
is onc example of a current liability.

23
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FinancIal slatement

shOWing a firm's

accounting value on a
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Two excellent sites

for company financial

information are
finance.yahoo.com

and
money.cnn.com.

Total Value of Assets Total Value of Liabilities
and Shareholders' Equity

FIGURE 2.1

The balance sheet.
Left side' Toral value

01 assets. RighI side:
Total value at liabilities

and shareholders'

equity.
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A debt that is not due in the coming year is classified as a long-term liability. A loan
that the finn will payoff in five years is onc such long-term debt Firms borrow over the
long term from a variety of sources. We will tend to lise the terms bonds and bondholders
generically [Q refer to long-term debt and long-term creditors. respectively.

Finally, by definition, Ihe difference between Ihe lotal value of Ihe asselS (current and
fixed) and the total value of the liabilities (current and long-tclm) is the shareholder,}"
eqllif}~ also called common equity or owners' equity. This feature of the balance sheet is
intended to reflect the fact that, if the firm were to sell all of its assets and use the money to
payoff its debts, then whatever residual value remained would belong to the shareholders.
So, the balance sheet "balances" because the value of the left-hand side always equals the
value of the right-hand side. That is. the value of the linn's assets is equal to the sum of its
liabilities and shareholders' equity:'

Assets = Liabilities + Shareholders' equity [2.1]

net working
capital

Current assets less
current liabilities

This is the balance sheet identity, or equation, and it always holds because shareholders'
equity is defined as the difference between assets and liabilities.

Net Working Capital

As shown in Figure 2.1, the difference between a firm's current assets and its CUiTenl
liabilities is called net working capital. Net working capital is positive when CUJTcnt as
sets exceed current liabilities. Based on the definitions of cunent assets and current liabili
ties, this means that the cash that will become available over the next 12 months exceeds
the cash that must be paid over that samc period. For this reason, net working capital is
usually positive in a healthy firm.

Building the Balance Sheet

A firm has current assets of $100, net fixed assets of $500, short-term debt of $70. and long-term debt

of $200. What does the balance sheet look like? What is shareholders' equity? What is net working

capital?

In thiS case, total assets are $100 + 500 = $600 and total liabilities are $70 + 200 = $270, so

shareholders' equity is the difference: $600 - 270 = $330. The balance sheet would thus look like:

Assets Liabilities and Shareholders' Equity

Current assets
Net fixed assets

Total assets

$100
500

Current liabilities
Long-term debt

Shareholders' equity

Tolal liabilities and
shareholders' equity

$ 70
200

330

Net working capital is the difference belWeen current assets and current liabilities, or $100 - 70 = $30.

IThe terms oWllers' eqlfil.\: .~ha,.ellQlden' equit>; and .woc:kholders' equity are usell interchangeably 10 refer to
the equity in a corponttion. TIle term net \\'ort1l is also used. Variations exist in addition 10 these.
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U.S. CORPORATION
Balance Sheets as 01 December 31,2007 and 2008

($ In Millions)

2007 2008 2007 2008

TABLE 2.1

Balance sheets for
U.S. Corporation

$ 266
123

$ 389

$ 454

$ 232
196

$ 428

600
1.320

$1.920

$ 408

Liabilities and Owners' Equity
Current liabilities

Accounts payable
Notes payable

Total

Long-term debt
Owners' equity

Common slock and
paid-in surplus

Retained earnings

Total

Total liabilities and
owners' equity

$ 160
688

555

$1,403

$ 104
455

553

$1,112

Assets
Current assets

Cash
Accounts receivable

Inventory

Total

Fixed assets
Nel fixed assets

Total assets

Table 2. I shows a simplified balance sheet for Ihe fictitious U.S. Corporation. There
are three particularly important things 10 keep in mind when examining a balance sheet:
liquidity. debt versus equity, and market value versus book value.

Liquidity

Liquidity refers to the speed and ease with which an asset can be converted to cash. Gold
is a relatively liquid asset; a custom manufacturing facility is not. Liquidity really has two
dimensions: ease of conversion versus loss of value. Any asset can be converted to cash
quickly if we cut the price enough. A highly liquid asset is therefore one that can be quickly
sold without significant loss of value. An illiquid asset is one that cannot be quickly con
verted to cash without a subslantial price reduction.

Assets are normally listed on the balance sheet in order of decreasing liquidity,
meaning that the most liquid assets are listed tirst. Current assets are relatively liq
uid and include cash and those assets that we expect to conven to cash over the next
12 months. Accounts receivable, for example, represent amounts not yet collected from
customers on sales already made. Naturally. we hope these will convert to cash in the
near future. Inventory is probably the least liquid of the current assets. at least for many
businesses.

Fixed assets are, for the most part, relatively illiquid. These consist of tangible
things such as buildings and equipment that don't convert to cash at all in normal busi
ness activity (they are. of course, used in the business to generate cash). Intangible
assets, such as a trademark, have no physical existence but can be very valuable. Like
tangible fixed assets, they won't ordinarily convert to cash and are generally considered
illiquid.

Liquidity is valuable. The more liquid u business is, the less likely it is to experience
financial distress (that is, difficulty in paying debts or buying needed assets). Unfortu
nately, liquid assets are generally less profitable to hold. For example. cash holdings are
the most liquid of all investments, but they sometimes cam no return at all-they just sit

Annual and quarterly
financial stalements

(and lots more) for

most public U.S.
corporations can be

found in the EDGAR
database at

www.sec.gov.
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PAR T 2 Und~rst;\llding Financial Statements and Cash F10\v

there. There is therefore a trade-off between the advantages of liquidity and forgone po
tential profits.

Debt versus Equity

To the extent that a firm bon"ows money. it usually gives first claim to the firm's cash tlow
to creditors. Equity holders are only entitled to the residual value, the p0l1ion left aftcr
creditors are paid. The value of this residual portion is the shareholders' equity in the firm,
which is just the value of the tirm's assets Jess the value of the tirm's liabilities:

Shareholders' equity = Assets - Liabilities

This is true in an accounting sense because shareholders' equity is defined as this residual
portion. More importantly, it is true in an economic sense: If the tirm sells its assets and
pays its debts. whatever casb is left belongs to the shareholders.

The use of debt in a tinn's capital structure is callcdjiJ/ollciai le)'erage. The more debt
a finn has (as a percentage of assets), the greater is its degree of financial leverage. As we
discuss in later chapters. debt acts like a lever in the sense that using it can greatly magnify
both gains and losses. So, financial leverage increalics the potential reward to shareholders,
but it also increases the potential for financial distress and business failure.

Market Value versus Book Value

The true value of any asset is its markeT value, which is simply the amount of cash we
would get if we actually sold it. In contrast, the values shown on the balance sheet for
the tirm's assets are book values and generally are not what the assets are actually worth.
Under Generally Accepted Accounting Principles (GAAP), audited financial statements
in the United States generally show assets at hiSTOrical COST. In other words, assets are
"carried on the books" at what the linn paid for them, no matter how long ago they were
purchased or how much they are worth today.

For current assets, market value and book value might be somewhat similar since
current assets are bought and converted into cash over a relatively short span of time. In
other circumstances, they might differ quite a bit. Moreover, for fixed assets, it would be
purely a coincidence if the actual market value of an asset (what the asset could be sold for)
were equal to its book value. For example, a railroad might own enormous tracts of land
purchased a century or more ago. What the railroad paid for that land could be hundreds or
thousands of times less than what it is worth today. The balance sheet would nonetheless
show the historical cost.

Managers and investors will frequently be interested in knowing the market value of
the finn. This information is not on the balam:e sbeet. The fact that balance sheet assets are
listed at cost means that there is no necessary connection bet\veen the total assets shown
and the market value of the firm. Indeed, many of the most valuable assets that a firm might
have-good management, a good reputation. talented employees--don't appear on the
balance sheet at all. To give one example. one of the most valuable assets for many well
known companies is their brand name. According to one source, the names "Coca-Cola,"
"Microsoft," and '·IBM" are all worth in excess of $50 billion.

Similarly, the owners' equity figure on the balance sheet and the true market value of
the equity need not be related. For financial managers, then, the accounting value of the
equity is not an especially important concern~ it is the market value that matters. Hence
forth, whenever we speak of the value of an asset or the value of the firm, we will normally
mean its market value. So, for example, when we say the goal of the financial manager is
to increase the value of the stock, we mean the market value of the stock.
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Market versus Book Values

The Kllngon Corporallon has fixed assets with a book value of $700 and an appraised market value

of about $1.000. Net working capital IS $400 on the books. but approximately $600 would be realized

if all the current accounts were liquidated Klingon has $500 In long-term debt, both book value and

market value. What is the book value of the equity? What is the market value?

We can construct two simplifled balance sheets. one In accounting (book value) terms and one

In economic (market value) terms:

KLiNGON CORPORATION
Balance Sheets

Market Value versus Book Value
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Net working capital
Net fixed assets

Book
Assets

$ 400
700

$1,100

Market

$ 600
1,000

$1,600

Book Market
Liabilities and Shareholders' Equity

Long-term debt $ 500 $ 500

Shareholders' equity ~ 1,100

$1,100 $1,600

In this example. shareholders' equity IS actually worth almosl twice as much as what is shown on the

books. The distinction between book and market values IS Important precIsely because book values

can be so different from true economic values.

CONCEPT QUESTIONS

2.la What is the balance sheet identity?

2.1b What is liquidity? Why is it important'?

2.1c What do we mean by financial leverage?

2.ld Explain the difference between accounting value and market value. Which is more

important to the financial manager? Why?

THE INCOME STATEMENT
The income statement measures performance over some period of time, usually a quarter
or a year. The income statement equation is:

If you think of the balance sheet as a snapshot, then you can think of the income statement
as a video recording covering the period between a before and an after picture. Table 2.2
gives a simplified income statement for U.S. Corporation.

The first thing reported on an income statement would usually be revenue and ex
penses from the firm's principal operations. Subsequent parts include, among other things,
financing expenses such as interest paid. Taxes paid are reponed separately. The last item is
net income (the so-called bottom line). Net income is often expressed on a per-share basis
and caUed earnings per share (EPS).

Revenues - Expenses = Income [2.2]

income statement
Financial statement
summarizing a flrm"s
performance over a
penod of time
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U.S. CORPORATION
2008 Income Statement

($ in Millions)

TABLE 2.2

Income statement for
U.S. Corporation

Net sales
Cost of goods sold
Depreciation

Earnings before interest and taxes
Interest paid

Taxable income
Taxes

Net income

Dividends
Addition to retained earnings

$103
309

$1.509
750

65

$ 694
70

$ 624
212

$ 412

As indicated. U.S. paid cash dividends of $103. The difference between net income
and cash dividends, $309. is the addition to retained earnings for the year. This amount is
added to the cumulative retained earnings account on the balance sheet. If you look back at
the two balance sheets for U.S. Corporation. you'll see that retained earnings did go up by
this amount. 51,320 + 309 = $1,629.

IlBiml!3 III Earnings and Dividends per Share

Suppose u.s. had 200 mrl!ion shares outstandIng at the end of 2008. Based on the income statement

in Table 2.2, what was EPS? What were dividends per share?

From the income statement. U.S. had a net Income of $412 million for the year. Total dividends

were $103 million Since 200 million shares were outstanding. we can calculate earnings per share

and dividends per share as follows'

Earnings per share = Net income/Total shares outstanding

~ $412/200 ~ $2.06 per share

Dividends per share = Total dlVldendslTotal shares outstanding

~ $103/200 ~ $.515 per share

When looking at an income statement, the financial manager needs to keep three things
in mind: GAAP, cash versus noncash items, and time and costs.

GAAP and the Income Statement

An income statement prepared using GAAP will show revenue when it accrues. This is
not necessarily when the cash comes in. The general rule (the recognition principle) is
to recognize revenue when the earnings process is virtually complete and the value of an
exchange of goods or services is known or can be rehably determined. In practice, this
principle usually means that revenue is recognized at the time of sale, which need not be
the same as the time of coIlection.

Expenses shown on the income statement are based on the matching principle. The
basic idea here is to first determine revenues as described above and then match those
revenues with the costs associated with producing them. So, if we manufacture a product
and then sell it on credit, the revenue is recognized at the time of sale. The production and
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other costs associated with the sale of that product would likewise be recognized at that
time. Once again, the actual cash outflows may have occurred at some very different times.
Thus. as a result of the way revenues and expenses are reported, the figures shown on the
income statement may not be at all representative of the actual cash inflows and outflows
that occurred during a partieulnr period.

Noncash Items

A primary reason that accounting income differs from cash flow is that an income state
ment contains noncash items. The most important of these is depreciation. Suppose a
lirm purchases a fixed asset for $5,000 and pays in cash. Obviously, the firm has a $5,000
cash outflow at the time of purchase. However, instead of deducting the $5,000 as an ex
pense, an accountant might depreciate the asset over a five-year period.

If the depreciation is straight-line and the asset is written down to zero over that pe
riod, then $5,000/5 ; $1,000 would be deducted each year as an expense.' The important
thing to recognize is that this $1,000 deduction isn't cash-it's an accounting number. The
actual cash outflow occurred when the asset was purchased.

The depreciation deduction is simply another application of the matching principle in
accounting. The revenues associated with an asset would generally occur over some length
of time. So the accountant seeks to match the expense of purchasing the asset with the
benefits produced from owning it.

As we will see, for the financial manager, the actual timing of cash inflows and out
flows is critical in coming up with a reasonable estimate of market value, so we need to
learn how to separate the cash flows from the noncash accounting entries. In reality. the
difference between cash now and accounting income can be pretty dramatic. For example.
in the second quarter of 2006. automaker General Motors (GM) reported a loss of about
$3.2 billion. Sounds bad, but OM reported a positive cash flow of $700 million! In large
part. the difference was due to noncash charges associated with an early retirement incen
tive plan in which abollt 34,000 employees participatcd.

Time and Costs

It is often useful to think of the future as having two distinct parts: the sh0I1 run and the
long run. These are not precise time periods. The distinction has to do with whether costs
arc fixed or variable. In the long run, all business costs are variable. Given sufficient time,
assets can be sold, debts can be paid. and so on.

If our time horizon is relatively short. however, some costs are effectively fixed-they
must be paid no matter what (property taxes. for example). Other costs such <IS wages to
laborers and payments to suppliers are still variable. As a result, even in the short run, the
firm can vary its ourput level by varying expenditures in these areas.

The distinction between fixed and variable costs is impOltam, at times, to the financial
manager. but the way costs are reported on the income statement is not a good guide as to
which costs are which. The reason is that, in practice, accountants tend to classify costs as
either product costs or period costs.

Product costs include such things as raw materials, direct labor expense, and manu
facturing overhead. These are rep0l1ed on the income statement as costs of goods sold,
but they include both fixed and variable cosls. Similarly. period costs are incurred during

2By "straight-line:' we mean that the depreciation deduction is the same every year. By "wriuen down tu zero:'
we mean that the asset i:- assumed to have no \'alu~ at the end of five years.
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noncash items
Expenses charged
against revenues that
do not directly affect
cash flow, such as
depreclalion.



Putting a Spin on Earnings

A goa, of GAAP is to standardize the way companies report
their financial situations, but the reality is that reported

earnings are not spin-free. tn fact, there are a variety of strate

gies that companies can use to inflate (or deflate) the earnings
they report.

For example, ''write-ofts'' can affect earnings. A write-off
occurs when a company declares that an asset has become

worthless, and any remaining book value of that asset is then
taken as an expense, which reduces earnings. The size and
timing of a write-off can be highly subjective and therefore
easily manipulated. Inventory is a frequent target. The largest
inventory write-off in history occurred in 2001 when Cisco Sys

tems wrote off $2.25 billion worth in one shot. This dramatically
reduced the company's earnings for the quarter and year. How

ever, Cisco sold much of this "obsolete" inventory later, which

meant that there was no cost on the income statement associ
ated with that inventory when it was sold; the cost had already

been charged. Effectively, Cisco reported these sales at a
100 percent profit margin.

An earnings management technique that has recently
been in the news is called "cookie jar" accounting. In November

2006, John Brincat, the former CEO of Mercury Finance Com
pany, pled guilty to wire fraud and making false statements to a

bank. Among other activities, Mr. Brincat admitted to a scheme
using "cookie jar" funds. In this case, Mercury, which special·

ized in lending to customers with poor credit, took money set

aside for future expenses and used it to cover up current oper
ating problems. Doing so helped Mercury report positive earn
ings when it was actually losing money.

Another common earnings management tool concerns al

lowances for bad debts. When a company sells on credit, there
is some probability that the borrower will not pay. Under GAAP,

companies take an expense for projected uncollectible debts. If
a company wants to increase earnings, it can simply understate
its likely bad debts. Of course, the company can also overstate

bad debts, which decreases earnings. Even though this sounds
bad, it has a benefit: When the debts are paid in a later period,
earnings will be increased.

These are just a few of the ways companies can spin earn

ings. The fact that earnings can be manipulated is the basis tor
a bit of financial wisdom that you would do well to remember:

Earnings are an opinion; cash is a fact!

a particular time period and might be reported as selling, general, and administrative ex
penses. Once again, some of these period costs may be fixed and others may be variable.
The company president's salary, for example, is a period cost and is probably fixed, at least
in the short nm.

The balance sheets and income statement we have been using thus far are hypothetical.
Our nearby Work Ihe Web box shows how to find actual balance sheets and income state
ments online for almost any company.

Earnings Management

The way that firms are required by GAAP to report financial results is intended to be objec
tive and precise. In reality, there is plenty of wiggle room, and, as a result, companies have
significant discretion over their reported earnings. For example, corporations frequently
like to show investors that they have steadily growing earnings. To do this, they might take
steps to uver- or understate earnings at various times to smooth out dips and surges. Doing
so falls under the heading of earnings l1umagemenl. Our nearby Realit)' B.vtes box goes into
more depth on this subject.

CONCEPT QUESTIONS

2.2a What is the income statement equation'?

2.2b What are the three things to keep in mind when looking at an income statement'?

2.2c Why is accounting income not the same as cash flow?

30
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.

T he u.s. Securities and Exchange Commission (SEC) requires that most public companies file
regular reports, including annual and quarterly financial statements. The SEC has a public site

named EDGAR that makes these reports available free at www.sec.gov. We went to "Search for Com
pany Filings" and then "Companies & Other Filers." On the search form, we entered "Microsoft." When
we got our results, we limited our search to Form 10-K. Here is what we got
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As of the date of this search, EDGAR had 13 of these reports for Microsoft available for downloading.
The 10-K is the annual report filed with the SEC. It includes, among other things, the list of officers
and their salaries, financial statements for the previous fiscal year, and an explanation by the com·
pany for the financial results. Here is an exercise for you: Go to the "Descriptions of SEC Forms"
page and find the different forms companies must file with the SEC. What is a 10-0 report?

TAXES
Taxes can be one of the largest cash outflows that a firm experiences. For example, fur
the fiscal year 2007. Wal-Mart's carnings before taxes were about $19 billion. Its tax bilL
including all taxes paid worldwide, was a whopping $6.4 billion, or about 34 percent of
its pretax earnings. The size of the tax bill is determined through the tax code, an often
amended set of rules. In this section, we examine corporate tax rates and how taxes are
calculated. Taxes [or partnerships and proprietorships are computed using the personal
income tax schedules; we don't discuss these here, but the general procedures are the same
as for corporate taxes.

If the various rules of taxation seem a little bizarre or convoluted to you. keep in mind
that the tax code is the result of political, not economic, forces. As a result. there is no rea
son why it has to make economic sense.
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TABLE 2.3

Corporate tax rates

PAR T 2 Understanding Finnncilll Statements and Cash Flow

Taxable Income

$ 0- 50,000
50,001 - 75,000
75,001- 100,000

100,001 - 335,000
335,001 - 10,000,000

10,000,001 - 15,000,000
15,000,001-18,333,333
18,333,334+

Corporate Tax Rates

Tax Rate

15%
25
34
39
34
35
38
35

The IRS has a great

Website!
(www.irs.gov)

average tax rate

Total taxes paid
divided by 100ai taxable
income.

marginal tax rate

Amount of lax payable
on the nexl dollar
earned

Corporate lax rales in effecI for 2007 are shown in Table 2.3. A peculiar fealure is that
corporate tax rates are nor strictly increasing. As shown, corpordlc tax rates rise from
15 percent 10 39 percenl, bUlthey drop back to 34 percent on income over $335,000, They
Ihen rise 10 38 percenl and subsequently fall 10 35 percent.

According to the originators of the current tax rules. there arc only four corporate
rates: 15 percent. 25 percenl. 34 percent. and 35 percent. The 38 and 39 percent brackels
arise because of "surcharges" applied on top of the 34 and 35 percent rales. A tax is a lax is
a tax. however. so there arc rcally six corporate tax brackets, as we have shown.

Average versus Marginal Tax Rates

In making financial decisions, it is frequently important to distinguish between average ancl
marginal tax rates. Your average tax rate is your tax bill divided by your taxable income,
in other words, the percentage of your income that goes to pay taxes. Your marginal tax

rate is the extra tax you would pay if you earned one more dollar. The percentage tax rates
shown in Table 2,3 are all marginal rales, Put another way. the tax rates in Table 2,3 apply
(Q the part of income in the indicated range only, not all income.

The difference between average and marginal tax rates can best be illustrated with a
simple example, Suppose our corporation has a taxable income of $200.000, What is Ihe
tax bill? From Table 2.3. we can figure our tax bill as:

.15($ 50,000) = $ 7,500

.25($ 75,000 - 50,000) = 6,250

.34($100,000 - 75,000) 8,500

.39($200,000 - 100,000) = 39,000

$61,250

Our total tax is thus $61.250,
In our example, what is the average lax rate? We had a taxable income of $200,000 and

a tax bill of $61,250, so the average lax rale is $61,2501200,000 = 30,625%. Whal is Ihe
marginal tax rate? If we made one more dollar, the tax on that dollar would be 39 cents, so
our marginal rate is 39 percent.

Table 2.4 summarizes some different taxable incomes. marginal tax rates, and average
tax rates for corporations. Notice how the average and marginal tax rates come together at
35 percent.
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(1 ) (2) (3) (3)1(1)
Taxable Income Marginal Tax Rate Total Tax Average Tax Rate

$ 45,000 15% $ 6,750 15.00%
70,000 25 12,500 17.86
95,000 34 20,550 21.63

250,000 39 80,750 32.30
1,000,000 34 340,000 34.00

17,500,000 38 6,100,000 34.86
50,000,000 35 17,500,000 35.00

100,000,000 35 35,000,000 35.00

Deep in the Heart of Taxes

Algernon. Inc. has a taxable income of £85.000 What is ils tax bill? What IS its average tax rate? Its

marginal tax rate?

From Table 2 3. the tax rate applIed to the first $50,000 is 15 percent: the rate applied to the next

$25.000 is 25 percent, and the rate applied after that up 10 $100.000 is 34 percent. So Algernon must

pay .15 x $50.000 + 25 x 2S.cXJO + 34 x (85.000 - 75,000) = $17,150. The average tax rate IS

thus $17,150/85.000 = 20 18%. The marginal rate is 34 percent Since Algernon's taxes would rise by

34 cents if it had another dollar in taxable income.

With ajial-rar(' tax, there is only one tax rate, and this rate is the same for all income
levels. With such a tax, the marginal tax rate is always the same as the average tax rate. As
it stands now, corporate taxation in the United States is based on a modified flat-rate tax,
which becomes a true flat rene for the highest incomes.

In looking at Table 2.4, notice thai the more a corporation makes. the greater is the
percentage of taxable income paid in taxes. Put another way, under current lax law, the av
erage tax rate never goes down, even though the marginaJ tax rate does. As illustrated, for
corporations, average tax rates begin at 15 percent and rise to a maximum of 35 percent.

It will normally be the marginal tax ratc that is relev~U1t for financial decision making.
The reason is that any new cash flows will be taxed at that marginal rate. Since financial
decisions usually involve new cash flows or changes in existing ones, this rate will tell us
the marginal effect on our tax bill.

There is one last thing to notice about the tax code as it affects corporations. It's easy
to verify that the corporate tax bill is just a flat 35 percent of taxable income if our taxable
income is more than $18.33 million. Also, for the many midsize corporations with taxable
incomes in the $335,000 to $10,000,000 range, the tax rate is a flat 34 percent. Since we
will usually be talking about large corporations. you can assume that the average and mar
ginal tax rates are 35 percent unless we explicitly say otherwise.

CONCEPT QUESTIONS

2.3a What is the difference between a marginal and an average tax rate'?

2.3b Do the wealthiest corpof'dtions receive a tax break in terms of a lower tax rate?
Explain.
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CASH FLOW
At this point, we arc ready to discuss perhaps one of the most imp0l1ant pieces of financial
information that can be gleaned from financial statements: cash flow. By cash flow, we
simply mean the difference between the number of dollars that came in and the number lhal
went out. For example. if you were the owner of a business, you might be very interested
in how much cash you actually took out of your business in a given year. How la determine
this amount is one of the things we discuss next.

There is no standard financial statement that presents this information in the way that
we wish. We will therefore discuss how to calculate cash flow for U.S. Corporation and
point out how the result differs from that of standard financial statement calculatIons. Im
portant note: There is a standard financial accounting statement called the statement (~t'('(jsh

jiows. but it is concerned with a somewhat different issue that should not be confused with
what is discussed in this section.

From the balance sheet identity, we know that the value of a finn's assets is equal to the
value of its liabilities plus the value of its equity. Similarly, the cash now from the firm's
assets must equal the sum of the cash flow to creditors and the cash How to stockholders
(or owners, if the business is not a corporation):

Cash flow from assets = Cash flow to creditors

+ Cash flow to stockholders
[2.3]

cash flow from
assets
The total of cash flow
to creditors and cash
flow to stockholders.
conslsllng of the
followIng: operating
cash flow, capital
spending, and changes
In net working capifal.

operating cash
flow

Cash generated from a
firm's normal bUSiness
activities.

This is the cash now idcl1lity. What it reflects is the fact that a finn generates cash
through its various activities. and that cash either is used to pay creditors or else is paid
out to the owners of the firm. We discuss the various things that make up these cash
flows next.

Cash Flow from Assets

Cash flow from assets involves three components: operating cash flow, capital spend
ing. and change in net working capital. Operating cash flow refers to the cash flow that
results from the firm's day-la-day activities of producing and selling. Expenses associ
ated with the tirm's financing of its assets arc not included since they are not operating
expenses.

Tn the normal course of events, some portion of the firm's cash now is reinvested in the
finn. Capital Jpelldill~ refers to the net spending on fixed assets (purch~Llies of fixed assets
less sales of fixed assets). Finally, the c!ulIlge ill lIet ~~.JOJ'killg cupital is the amount spent
on net working capital. It is mca<;ured as the change in net working capital over the period
being examined and represents the net increase in current assets over current liabilities. The
three components of cash flow arc cxamined in morc detail helow. In all our examples. all
amounts are in millions of dollars.

Operating Cash Flow To calculate operating cash flow (OCF). we want to calculate
revenues minus costs, but we don't want to include depreciation since it's not a cash uut
flow, and we don't want to include interest because it's a financing expense. We do want to
include taxes, because taxes are, unfortunately, paid in cash.

If we look at U.S. Corporation's income statement (Table 2.2), we see that earnings
before interest and taxes (EBIT) are $694. This is almost what we want since it doesn't
include interest paid. We need to make two adjustments. First, recall that depreciation is a
noncash expense. To get cash flow, we first add back the $65 in depreciation since it wasn't
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a cash deduction. The other adjustment is lO subtract the $212 in taxes since these were
paid in cash. The result is operating ca'ih flow:

u.s. CORPORATION
2008 Operating Cash Flow

Earnings before interest and taxes $694
+ Depreciation 65
- Taxes 212

Operating cash flow $547

u.s. Corporation thus had a 2008 operating cash Aow of $547.
Operating cash now is an important number because it tells us, on a very basic level.

whether or not a firm's ctlsh innows from its business operations nre sufficient to cover its
everyday cash outflows. For this reason, a negative operating cash flow is often a sign of
trouble.

There is an unpleasant possibility for confusion when we speak of operating cush flow. In
aCl:ounting practice. operating cush flow is often defined as net income plus depreciation. For
U.S. Corporation. this would amount to $412 + 65 = . 477. The accounting delinition of op
erating cash now difters from ours in one important way: Interest is deducted when net income
is computed. Notice that the difference between the $547 operating cash flow we calculated
and this $477 is $70. the amount of interest paid ror the year. This definition of cash flow rhus
considers interest paid to be un operating expense. Our delinit ion treats it properly as a financ
ing expense. If there were no interest expense, the two definitions would be the same.

To finish our calculmioll of cash flow from assets for U.S. Corporation, we need to

consider how mLlch of the $547 operating cash How was reinvested in the firm. We consider
spending on nxed assets iiI'S!.

Capital Spending Net capital spending is just money spent on fixed assets less money
received from the sale of nxed a"isets. At the end of 2007, net fixed assets for U.S. Corpo
ration (Table 2.1) were $1.644. During the year. we wrote off (depreciated) $65 worth of
fixed assets on the income statemenr. So, if we didn't purchase any new l1xed assets. ner
fixed assets would have been $1.644 - 65 = $1.579 at year·s end. The 2008 balance sheet
shows $ 1.709 in net fixed assels. so we must have speOl a total of $1.709 - 1.579 = $130
on fixed assets during the year:
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Ending net fixed assets
- Beginning net fixed assets
+ Depreciation

Net investment in fixed assets

$1,709
1.644

65
$ 130

This $130 is our net capital spending for 2008.
Could net capital spending be negative? The allswer is yes. This would happen if the

finn sold off more assets than it purchased. The net here refers to purchases of fixed assets
net of any sales of fixed assets.

Change in Net Working Capital In addition to investing in fixed assets, a finn will
also inves[ in current assets. For example. going bnt.:k to the balance sheet in Table 2.1, we see
thai at the end of 2008. U.S. had curreot assets of $1.403. At the end of 2007, current assets
were $1.112, so, during Ihe year, U.S. invesled $1.403 - 1.112 = $291 in current assets.
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As the firm changes its investment in current assets, its current liabilities will usually
change as well. To determine the change in net working capital. the easiest approach is
just to take the difference between the beginning and ending net working capital (NWC)
figures. Net working capital at the end of 2008 was 51,403 - 389 = 51,014. Similarly, at
the end of 2007. net working capital was 51.112 - 428 = 5684. So. given these figures.
we have:

Ending NWC
- Beginning NWC

Change in NWC

$1.014
684

$ 330

Net working capital thus increased by 5330. Put another way, U.S. Corporation had a net
investment of 5330 in NWC for the year.

Conclusion Given the figures we'vc come up with, wc're ready to calculare cash flow
from assets. The total cash flow from assets is given by operating CJsh flow less the amounts
invested in fixed assets and net working capital. So. for U.S., we have:

U.S. CORPORATION
2008 Cash Flow from Assets

Operating cash flow
- Net capital spending
- Change in NWC

Cash flow from assets

$547
130
330

$ 87

free cash flow

Another name for cash
flow from assets

cash flow to
creditors

A firm's interest
payments to creditors
less net new
borrowings.

cash flow to
stockholders

DIvidends paid out
by a firm less net new
equity raised.

From the cash flow identity abovc, this $87 cash flow from assets equals Ihe sum of the
firm's cash flow to creditors and its cash flow to stockholders, We consider these next.

It wouldn't be at all unusual for a growing corporation to have a negative cash flow.
As we shall see below. a negative cash flow means that the firm raised more money by bor
rowing and selling stock than it paid out 10 creditors and stockholders that year.

A Note on "Free" Cash Flow Cash flow from assets sometimes goes by a ditfer
em name, free cash flow. Of course, there is no such thing as "free" cash (we wish!).
Instead, the name refers to cash that the firm is free to distribute to creditors and stock
holders because it is not needed for working capital or fixed asset investments. We will
stick with "cash flow from assets" as our label for this important concept because. in
practice, there is some variation in exactly how free cash flow is computed; different us
ers calculate it in different ways. Nonetheless. whenever you hear the phrase "free cash
flow," you should understand that what is being discussed is cash flow from assets or
something quite similar.

Cash Flow to Creditors and Stockholders

The cash flows to creditors and stockholders represent the net payments to creditors and
owners during the year. They are calculated in a similar way. Cash flow to creditors is
interest paid less net new borrowing; cash flow to stockholders is dividends paid less
net new equity raised.

Cash Flow to Creditors Looking at the income statement in Table 2.2, we see that
U.S. paid $70 in interest to creditors. From the balance sheets in Table 2.1, long-term debt
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rose by $454 - 408 = $46. So. U.S. Corporation paid out $70 in interest. but il borrowed
an additional $46, Net cash flow to creditors is thus:

U.S. CORPORATION
2008 Cash Flow to Creditors
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Interest paid
- Net new borrowing

Cash flow \0 creditors

$70
46

$24

Cash /low to creditors is sometimes called cashjiOlv to bondholders: we will use these
terms interchangeably.

Cash Flow to Stockholders From the income statement, dividends paid to stockhold
ers amount to $103. To get net new equity raised. we need to look at the common stock and
paid-in surplus account. This account tells us how much stock the company has sold. During
the year. this account rose by $40, so $40 in net new equity was raised. Given this. we have:

u.s. CORPORATION
2008 Cash Flow to Stockholders

Dividends paid
- Net new equity raised

Cash flow to stockholders

The cash flow to stockholders for 2008 was thus $63.

Conclusion

$103
40

$ 63

The last thing that we need to do is to verify that the cash /low identity holds to be sure
that we didn't make any mistakes. From above. cash flow from assets is 587. Cash flow to
creditors and stockholders is $24 + 63 = $87, so everything checks out. Table 2.5 contains
a summary of the various cash flow calculations for future reference.

As our discussion indicates, it is essential that a firm keep an eye on its cash flow. The
following serves as an excellent reminder of why doing so is a good idea, unless the firm's
owners wish to end up in the poorhouse.

Quoth the Bankel; "Watch Cash Flow"

O/lce UpO/l a lIIidnight dreary as I pondered weak alld wew:r
Over lIIany a quaillt alld curiolls volume (~l accoul1ting lore.
Seeking gimmicks (wi/hout scruple) to sqllee::e throllgh

some Ilew tax loophole.
Suddenly I heard (/ kllock UPOII my dom;

Only t!lis. and nothing more.

Theil Ifcit a qlU'as.\' tingling alld I heard the cash a~jillglillg

As afi'(//"some banker eHtered whom I'd (?ftc" seell before,
Hisface was mOIle.r~greell alld ill his eyes there could be sei'll
D(!l!ar~sig/ls that seemed to glitter as he reckoned lip the score.

·'C({shjlm~; ,. the ballker said. alld Iwthinj; more.

Ilwd aln'a)'s thought it fille to show a jel h1ack bottom lilll'.
81ft rhe banker sOl/oded a resoundiJlg, "No,
YOllr receivables are high, mOJf}Uil1g upward toward the sky:
W/"ite~(?ffs loom. What matters is cash firm: "

He repeated, "Watch cash /fon: ..
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TABLE 2.5

Cash flow summary

PAR T 2 Understanding Financial Statements and Cash Flow

I. The cash flow identity
Cash flow from assets = Cash flow to creditors (bondholders)

+ Cash flow to stockholders (owners)

II. Cash flow from assets
Cash flow from assets = Operating cash flow

- Net capital spending
- Change in net working capital (NWC)

where
Operating cash flow = Earnings before interest and taxes (EBIT)

+ Depreciation - Taxes
Net capital spending = Ending net fixed assets - Beginning net fixed assets

+ Depreciation
Change in NWC = Ending NWC - Beginning NWC

III. Cash flow to creditors (bondholders)
Cash flow to credilors = Interest paid - Net new borrowing

IV. Cash flow to stockholders (owners)
Cash flow to stockholders = Dividends paid - Net new equity raised

7helll tried to tell the story ofaliI' [(wely ill\'emor)'

Which. TlwlI~h large, is full ofmost delighTful ,miff.
BIIT the b(lI1ker ,wnr its ~I'(lll'tll, aud with allli~hty oath
He w{/\'ed hi,\" arllls alld .~//()lIted, "STop! Ellough'

Pay the il/lerest, and dOl/ 'f ~il't.· me any gl{ff.'"

Ne.tt J looked.for IWI/cash ill'I1lS which could add ad infinitulI/
To replace lhe cI'er¥olltlmrd./fOl\' (?f cash,

Bllt to kl'l'p Illy statement black I'd held depreciatio/l back,
And my ballker said th(/{ J'd dO/le ,l'OIl/CThillg I'lish,

Hl' qllil'ered. alld his teeth he;:wl to J!,1JasIJ.

WheH! asked hilllfor a 10£111. he responded, with a groan,
That the interest nlte H'mtld be just prime pillS eight,
And to gllammee Illy purify he'd im·i.,·t 011 sOllie security

All my asJe!s phIs the scalp upon m)' pate.

Ollly this, a standard rote.

T1umgh III)' hot/om Iille is black, ! amjiat llpon my back.

My cash flows Ollt alld customers pay SIOh:

The growth ofmy l'eceiwlbleJ iJ almOST If1lbeliemble:
The result is cntain-Itllremiuillg Ime,'

Alld I heal" the ho"ker 1l11er 01/ omil/olls loll' l111tllel;

"Watch cash floll: ..

Herlxll S. Bailey Jr.

Smore: Reprinted from the January 13. 1975. i~sue of Publisher.~ lVeekl\', published by R. R. Bowker.
a Xerox l;ompany. Copyright €) 1975 by tht:: Xcrux Corporation.

To which we can only add: ·'Amen."

An Example: Cash Flows for Dole Cola

This extended example covers the various cash flow calculations discussed in the chapter.
It also illustrates a few variations that may arise.

Operating Cash Flow During the year, Dole Cola, Inc., had saJes and cost of goods
sold of 5600 and 5300, respecti vely. Depreciation was 5 150 and interest paid was 530. Taxes
were calculated at a straight 34 percent. Dividends were 530. (All figures are in millions of
dollars.) What was operating cash flow for Dole? Why is this different from net income'!
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The ea..~iest thing (Q do here is to go ahead and create an income statement. We can then
pick up the numbers we need. Dole Cola's income statement is given below.

DOLE COLA
2008 Income Statement
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Net sales
Cost of goods sold
Depreciation

Earnings before interest and taxes
Interest paid

Taxable income
Taxes

Net income

Dividends
Addition to retained earnings

$30
49

$600
300
150

$150
30

$120
41

$ 79

Net income for Dole was thus $79. We now have all the numbers we need. Referring
back to the U.S. Corporation example and Table 2.5, we have:

DOLE COLA
2008 Operating Cash Flow

Earnings before interest and taxes $150
+ Depreciation 150
-Taxes 41

Operating cash flow $259

As this example illustrates, operating cash flow is not the same as net income, because
depreciation and interest are subtracted out when net income is calculated. If you recall our
earlier discussion, we don't subtract these Ollt in computing operating cHsh flow because
depreciation is nol a cash expense and inlerest paid is a financing expense, nOI an operating
expense.

Net Capital Spending Suppose beginning net tixed a..r.;sets were $500 and ending net
fixed assets were $750. What was the net capital spending for the year?

From the income statement for Dole, depreciation for the year was $] 50. Net fixed as
sets rose by $250. Dole thus spent $250 along with an additional 5150, for a total of $400.

Change in NWC and Cash Flow from Assets Suppose Dole Cola started the year
with $2,130 in CUHent assets and $1,620 in current liabilities. The corresponding ending
figures were $2,260 and 51 ,710. What was the change in NWC during the year? What was
cash flow from assets? How does this compare to net income?

Net working capital started out as 52,130 - 1.620 = $510 and ended up at 52,260
1,710 = $550. The change in NWC was thus 5550 - 510 = S40. Putting together all the
information for Dole Cola, we have

DOLE COLA
2008 Cash Flow from Assets

Operating cash flow
- Net capital spending
- Change in NWC

Cash flow from assels

$259
400
40

-S181
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Dole had a cash flow from assets of -$181. Net income was positive at $79. Is the fact
thal cash flow from assets was negative a cau!-;c for aJarm? Nor necessarily. The cash flow
here is negative primarily because of a large investment in fixed assets. If these are good
investments, then the resulting negative cash flow is not a worry.

Cash Flow to Creditors and Stockholders We saw that Dole Cola had cash flow
from assets of -$181. The fact that this is negative means that Dole raised more money
in the form of new debt and equity than it paid out for the year. For example. suppose we
know that Dole didn't sell OIlY new equity fOf the yeof. What W'L' cash fiow to stockhold
ers? To creditors'!

Since it didn't raise any new equity. Dole's calih flow to stockholders is just equal to
the ca,h dividend paid:

DOLE COLA
2008 Cash Flow to Stockholders

Dividends paid
- Net new equity

Cash flow to stockholders

$30
o

$30

Now, from the cash flow identity, the total cash paid to creditors and stockholders was
-$IXl. Cash flow to stockholders is $30, so cash flow to creditors must be equal to
-$181 - 30 ~ -$211:

Cash flow to creditors + Cash flow to stockholders = -$181

Cash flow to creditors + $30 = -$181

Cash flow to creditors = -$211

Since we know that cash flow 10 creditors is -$211 and interest paid is 530 (from the
income statement), we can now determine net new borrowing. Dole must have borrowed
$241 during the year to help finance (he fixed asset expansion:

DOLE COLA
2008 Cash Flow to Creditors

Interest paid
- Net new borrowing

CaSh flow to creditors

CONCEPT QUESTIONS

$ 30
241

-$211

2.4a What is the cash flow identity? Explain what it says.

2.4b What are the components of operaling c;'Ll)h flow?

2.4c Why is interest paid nol a component of operating cash flow?
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SUMMARY AND CONCLUSIONS
This chapter has introduced you to some of the basics of financial statements, taxes, and
cash flow. In it we saw that:

1. The book values on an accounting balance sheet can be very different from market
values. The goal of financial management is to maximize the market value of the
stock, not its book value.

2. Net income as it is computed on the income statement is not cash flow. A primary reason
is that depreciation, a noncash expense, is deducted when net income is computed.

3. Marginal and average tax rates can be different, and It is the marginal tax rate that is
relevant for most financial decisions.

4. The marginal tax rate paid by the corporations with the largest incomes is 35 percent.

5. There is a cash flow identity much like the balance sheet identity. It says that cash
flow from assets equals cash flow to creditors and stockholders.

The calculation of cash flow from nnanclal statements isn't difficult. Care must be
taken in handling noncash expenses, such as depreciation, and in not confusing operating
costs with financing costs. Most of all, it is important not to confuse book values with mar
ket values and accounting income with cash flow.

CHAPTER REVIEW AND SElLlF·TEST PROBLEM
2.1 Cash Flow for Rasputin Corporation. This problem will give you some

practice working with financial statements and hguring cash flow. Based on the
following information for Rasputin Corporation, prepare an income statement for
2008 and balance sheets for 2007 and 2008. Next. following our U.S. Corporation
examples in the chapter, calculate cash ftow from assets for Rasputin. cash flow
to creditors, and cash flow to stockholders for 2008. Use a 34 percent tax rate
throughout. You can check your answers below.

2007 2008

Sales $3,790 $3,990
Cost of goods sold 2,043 2,137
Depreciation 975 1,018
Interest 225 267
Dividends 200 225
Current assets 2,140 2,346
Net fixed assets 6,770 7,087
Current liabilities 994 1,126
Long-term debt 2,869 2,956

• Answer to Chapter Review and Self·Test Problem

2.1 In preparing the balance sheets, remember that shareholders' equity is the
residual. With this in mind, Rasputin's balance sheets are as follows:

41
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The income statement is straightforward:

Text, we get the capital spending for the year by looking at the change in fixed
assets, remembering to account for the depreciation:

53,990
2,137
1,018

$ 835
267

$ 568
193

$ 375

$ 835
1,018

193

$1,660

$7,087
6,770
1,018

$1,335

5225
150

RASPUTIN CORPORATION
2008 Income Statement

Sales
Cost of goods sold
Depreciation

Earnings before interest and taxes
Interest paid

Taxable income
Taxes (34%)

Net income

Dividends
Addition to retained earnings

RASPUTIN CORPORATION
2008 Operating Cash Flow

Earnings before interest and taxes
+ Depreciation
- Current taxes

Operating cash flow

Ending fixed assets
- Beginning fixed assets
+ Depreciation

Net investment in fixed assets

RASPUTIN CORPORATION
Balance Sheets as of December 31, 2007 and 2008

2007 2008 2007 2008

Current assets 52,140 $2,346 Current liabilities 5 994 $1,126
Net fixed assets 6.770 7,087 Long-term debt 2,869 2,956

Equity 5,047 5,351
Totalliabililies and

Total assets 58,910 59,433 shareholders' equity 58,910 $9,433

Notice that we've used a flat 34 percent tax rate. Also, notice that the addition to retained
earnings is just net income less cash dividends.

We can now pick up the Hgurcs we need to get operating cash flow:

42
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After calculating beginning and ending NWC, we take the difference to get the
change in NWC:

43

Ending NWC
- Beginning NWC

Change in NWC

$1,220
1,146

$ 74

We now combine operating cash flow, net capital spending, and the change in net
working capital to get the total cash flow from assets:

RASPUTIN CORPORATION
2008 Cash Flow from Assets

Operating cash flow
- Net capital spending
- Change in NWC

Cash flow from assets

$1,660
1,335

74

$ 251

To get cash flow to creditors, notice that long-term borrowing increased by $87
during the year and that interest paid was $267, so:

RASPUTIN CORPORATION
2008 Cash Flow to Creditors

Interest paid
- Net new borrowing

Cash trow to creditors

$267
87

$180

Finally, dividends paid were $225. To get net new equity, we have to do some extra
calculating. Total equity was up by $5.351 - 5,047 = 5304. Of this increase, $150 was
from additions to retained earnings, so $154 in new equity was raised during the year.
Cash flow to stockholders was thus:

RASPUTIN CORPORATION
2008 Cash Flow to Stockholders

Dividends paid
- Net new equity

Cash flow to stockholders

$225
154

$ 71

As a check, notice that cash flow from assets ($251) does equal cash flow to creditors
plus cash fiow to stockholders ($180 + 71 ~ $251).
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2.1 Liquidity. What does liquidity measure'! Explain the trade-off a firm faces
between high-liquidity and low-liquidity levels.

Accounting and Cash Flows. Why is it that the revenue and cost ligures
shown on a standard income: statement may not be representative of the actual
cash inflows and outnows that occurred during a period'!

Book Values versus Market Values. In preparing a balance sheet. why
do you think standard ac<:ounting practice focuses on historical cost rather than
market value?

2.4 Operating Cash Flow. In comparing accounting net income and operating
cash flow. what Iwo items do you tind in net income that are not in operating
cash flow'! Explain what each is and why it is excluded in operating c<lsh
flow.

2.3

2.5 Book Values versus Market Values. Under standard accolllHing rules. it
is possible for a company's liabilities to exceed its assets. When this occurs.
the owners' equity is negative. Can (his happen with market values? Why or
why not?

Cash Flow from Assets. Suppose a company's cash flow from assets was
negative for a panicular period. Is this necessarily a good sign or a bad sign?

Operating Cash Flow. Suppose a company's operating cash flow was negative
for several years running. Is this necessarily a good sign or a bad sign?

Net Working Capital and Capital Spending. Could a company's change
in NWC be negative in a given ycar? (Hint: Yes.) Explain how this might come
about. What about net capital spending?

Cash Flow to Stockholders and Creditors. Could a company's cash flow
to stockholders be negative in a given year? (Hint: Yes.) Explain how this might
come about. What about cash flow to creditors?

Firm Values. Look back at the Ford example we discussed at the beginning of
the chapter. Did stockholders in Ford lose $2.7 billion as a result of the accounting
changes'! What is the basis for your conclusion?

Use the following informmion to answer the next two questions:

In June 2002, \VorldCom, the telecommunic.ations gianL, surprised investors
when it announced that it had overstated net income in the prior two years by
$3.8 billion. At the cemer of the controversy was Scott D. Sullivan, the former
CFO. WorldCom had leased tclephone lines from local companies with (he ex
pectation of reselling the use of the lines at a higher price. Under GAAP. these
costs should have been reported as an expense on the income statemcnt. Report
edly, however, Mr. Sullivan ordered that the costs be treated as money spent to
purchase a tixed asset. so they were to be shown on the balance sheet as an asset
and subsequently depreciated.

2.11 Corporate Ethics. In the wake of this scandal, Mr. Sullivan was chargcd with
fraud. Do you think this should be cunsidered fraud? Why? Why was this unethical?

2.12 Net Income and Cash Flows. How did Mr. Sullivan's reclassifying some
costs as asset purchases affect net income at the time? In the future? How did
this action affect cash nows? WhaL does this tell you about the importance of
examining cash flow relative to net income?

®

®
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QUESTIONS AND PROBLEMS
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1. Building a Balance Sheet. Romo, Inc.. has current assets of $1 ,850. net fixed
assets of $8,600, current liabilities of $1 ,600, and long-term debt of $6,100, What is
the value of the shareholders' equity account for this firm'? How much is net working
capital'?

2. Building an Income Statement. Fyre, Inc., has sales of $625.000, costs of
$260,000, depreciation expense of $79,000, interest expense of $43,000, and a tax
rate of 35 percent. What is the net income for this firm?

3. Dividends and Retained Earnings. Suppose the firm in Problem 2 paid out
$60,000 in cash dividends. What is the addition to retained earnings?

4. Per·Share Earnings and Dividends. Suppose the firm in Problem 3 had 40,000
shares of common stock outstanding. What is the earnings per share, or EPS, figure'?
What is the dividends per share figure?

5. Market Values and Book Values. Klingon Widgets, Inc., purchased new
cloaking machinery three years ago for $6 million. The machinery can be sold to the
Romulans today for $5.6 million. Klingon's current balance sheet shows net fixed
assets of $4.8 million. current liabilities of $780,000, and net working capital of
$100,000. If all the current assets were liquidated today, the company would receive
$805,000 million cash, What is the book value of Klingon's assets today'l What is the
market value'?

6. CalCUlating Taxes. The Fly Leaf Co. had $315.000 in taxable income, Using the
rates from Table 2.3 in the chapter, calculate the company's income taxes.

7. Tax Rates. In Problem 6, what is the average tax rate? What is the marginal tax rate?

8. CalCUlating OCF. Stone Sour, Inc,. has sales of $16,550, costs of $5,930.
depreciation expense of $1.940. and interest expense of $1 ,460. If the tax rate is
35 percent, what is the operating cash Aow, or OCF?

9. Calculating Net Capital Spending. Rotweiler Obedience School's December
31, 2007, balance sheet showed net lixed assets of $1.875 million. and the
December 31, 2008, balance sheet showed net lixed assets of $2, 12 million. The
company's 2008 income statement showed a depreciation expense of $220,000.
What was Rotweiler's net capital spending for 2008'1

10. Calculating Additions to NWC. The December 31, 2007. balance sheet of
Anna's Tennis Shop, Inc., showed CUlTent assets of $840 and current liabilities of
$320. The December 31,2008, balance sheet showed current assets of $910 and
current liabilities of $335. What was the company's 2008 change in net working
capital, or NWC?

11. Cash Flow to Creditors. The December 31. 2007, balance sheet of Butterfly Wings,
Inc., showed long-term debt of $1 ,65 million, and the December 31,2008, balance sheet
showed long-term debt of$1.8 million. The 2008 income statement showed an interest
expense of $49.000. What was the firm's cash flow to creditors during 2008'!

12. Cash Flow to Stockholders. The December 31, 2007, balance sheet of Butterfly
Wings, Inc., showed S I50,000 in the common stock account and $2.9 million in
the additional paid-in surplus account. The December 31,2008, balance sheet
showed $160.000 and $3.2 million in the same two accounts, respectively. If the
company paid out $70.000 in cash dividends during 2008. what was the cash flow to
stockholders for the year?

Basic
(Questions 1-13)



46

@

Intermediate @
(Questions 14-23) .

@

@

®

®

@

®

PAR T 2 Understanding Financial Statements and Cash Flow

13. Calculating Total Cash Flows. Given the information for Butterfly Wings, Inc.,
in Problems I1 and 12, suppose you also know that the finn's net capital spending
for 2008 was $760,000, and that the firm reduced its net working capital investment
by $135,000. What was the firm's 2008 operating cash flow, or OCF?

14. Calculating Total Cash Flows. Greene Co. shows the following information on
its 2008 income statement: sales = $138,000; costs ~ $71,500; other expenses =
$4,100; depreciation expense ~ SIO,IOO; interest expense = $7,900; taxes =
$17,760; dividends = S5,400. In addition, you're told that the firm issued $2,500 in
new equity during 2008, and redeemed $3,800 in olltstanding long-term debt.

a. What is the 2008 operating cash flow'?

b. What is the 2008 cash flow to creditors"

c. What is the 2008 cash flow to stockholders?

d. [f net fixed assets increased by $17,400 during the year, what was the addition to
NWC?

15. Using Income Statements. Given the following information for Papa's Pizza
Co.. calculate the depreciation expense: sales = $42,000; costs = $28,000; addition
to retained earnings = $2,]00; dividends paid = $915; illterest expense = $1.360;
tax rate = 40 percent.

16. Preparing a Balance Sheet. Prepme a balance sheet for Alaskan Orange Corp.
as of December 31, 2008, based on the following information: cash = $167,000;
patents and copyrights = $8 I ~,OOO; accounts payable = $236,000; accounts
receivable = $241,000; tangible net fixed assets ~ $4,700,000; inventory =
$498,000; notes payable ~ $176,000; accumulated retained earnings = $4,230,000;
long-term debt = $913,000.

17. Residual Claims. Irrational, Inc., is obligated to pay its creditors $7,500 during
the year.

a. What is the value of the shareholders' equity if assets equal S8,700?

b. What if assets equal $6,900'1

18. Marginal versus Average Tax Rates. (Refer to Table 2.3.) Corporation Growth
has S83,000 in taxable income, and Corporation Income has $8,300,000 in taxable
income.

a. What is the tax bill for each l"lrm?

b. Suppose both firms have identified a new project that will increase taxable
income by $10,000. How much in additional taxes will each firm pay? Why is
this amount the same?

19. Net Income and OCF_ During the year, Belyk Paving Co. had sales of
$2.700,000. Cost of goods sold. administrative and selling expenses, and
depreciation expenses were $1,690,000, $465,000, and $530,000, respectively.
[n addition, the company had an interest expense of $210,000 and a tax rate of
35 percent. (Ignore any tax loss carryback or carryforward provisions.)

a. What is Belyk's net income?

b. What is its operating cash flow?

c. Explain your results in (a) and (b).

20. Accounting Values versus Cash Flows. In Problem 19, suppose Belyk
Paving Co. paid out $500,000 in cash dividends. [s this possible? If no new
investments were made in net l"lxed assets or net working capital, and if no new
stock was issued during the year, what do you know about the firm's long-term
debt account?
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21. Calculating Cash Flows. Titan Football Manufacturing had the following
operating results for 2008: sales = $18,450; cost of goods sold = $13,610;
depreciation expense = $2,420; interest expense ~ $260; dividends paid = $450. At
the beginning of the year, net fixed assets were $12,] 00, current assets were $3,020,
and current liabilities were $2,260. At the end of the year, net fixed assets were
$12,700, current assets were $4,690, and current liabilities were $2.720, The tax rate
for 2008 was 35 percent.

a. What is net income for 2008'1

b. What is the operating cash flow fnr 200S?

c. What is the cash flow from assets for 2008? is this possible? Explain.

d. If no new debt was issued during the year, what is the cash flow to creditors?
What is the cash flow to stockholders'! Explain and interpret the positive and
negative signs of your answers in (a) through (d).

22. Calculating Cash Flows. Consider the following abbreviated financial
statements for Cabo Wabo, Inc.:

CABO WABO, INC. CABO WABO, INC.
Partial Balance Sheets as of December 31,2007 and 2008 2008 Income Statement

2007 2008 2007 2008 Sales $30,670
Liabilities and Costs 15,380

Assets Owners' Equity Depreciation 2,590

Current assets $2,050 $2,172 Current liabilities $ 885 $1,301 Interest paid 480

Net fixed assets 9,504 9,936 Long~term debt $5,184 6,048

a. What is owners' equity for 2007 and 200S'>

b. What is the change in net working capital for 2008?

c. In 2008, Cabo Wabo purchased $4,320 in new fixed assets. How much in fixed
assets did Cabo Wabo sell? What is the cash flow from assets for the year'? (The
tax rate is 35 percent.)

d. During 2008, Cabo Wabo raised $1,300 in new long-term debt. How much long
term debt must Cabo Wabo have paid off during the year? What is the cash flow
to creditors?

23. Cash Flow Identity. Find Your Way Back, Inc., reported the following financial
statements for the last two years. Construct the cash flow identity for the company.
Explain what each number means.

2008 Income Statement
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Sales
Cost of goods sold
Selling & administrative
Depreciation

EBIT
Interest

EBT
Taxes

Net income

Dividends
Addition to retained earnings

$706,500
342,531
155,916

68,220

$139,833
24,120

$115,713
40,499

$ 75,214

$ 12,000
$ 63,214
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24. Net Fixed Assets and Depreciation. On the balance sheet, the nct fixed assets
(NFA) account is equal to the gross fixed assets (FA) account (which records the
acquisition cost of fixed assets) minus the accumulated depreciation (AD) account
(which records the total depreciation taken by the firm against its fixed assets). Using
the fact that NFA = FA - AD, show that the expression given in the chapter for net
capital spending, NFA cnd - NFAt-eg + D (where D is the depreciation expense during
the year), is equivalent to FAcm) - FAbc~'

25. Tax Rates. Refer to the corporate marginal tax rate information in Table 2.3.

a, Why do you think the marginal tax rate jumps up from 34 percent to 39 percent
at a taxable income of $100,00 I, and then falls back to a 34 percent marginal
rate at a taxable income of $335,001?

b. Compute the average tax rate for a corporation with exactly 5335,001 in
taxable income. Does this confirm your explanation in part (a)? What is the
average tax rate for a corporation with exactly $18.333,334'1 Is the same
thing happening here?

c. Both the 39 percent and 38 percent tax rates represent what is caIled a tax
"bubble." Suppose the government wanted to lower the upper threshold of the
39 percent marginal tax bracket from $335,000 to $200,000. What would the
new 39 percent bubble rate have to be?

Change in Net Working Capital. Go to the Investor Relations area for Alcoa
at www.alcoa.com. Find the most recent annual repon and locate the balance
sheets for the past two years. Use these balance sheets to calculate the change in
net working capital. How do you interpret this number?

$ 11,880
18,135

$ 30,015

$ 171.000
$ 287,152

$ 488.167

$ 13.140
20.583

$ 33,723

$ 190,000
$ 356,865

$ 580.588

Accounts payable
Notes payable

Current liabilities

Long-term debt
Owners' equity

Total liabilities and
owners' equity

Accounts payable
Notes payable

Current liabilities

Long-term debt
Owners' equity

Total liabilities and
owners' equity

$ 16.650
23,742

17.242

$ 57.634
$ 430.533

$ 488,167

$ 580.588

$ 17,883
26,374

28,443

$ 72,700
$ 507,888

FIND YOUR WAY BACK, INC.
Balance Sheet as of December 31, 2007

FIND YOUR WAY BACK, INC.
Balance Sheet as of December 31,2008

Total assets

Total assets

Cash
Accounts receivable

Inventory

Current assets
Net fixed assets

Cash
Accounts receivable

Inventory

Current assets
Net fixed assets

2.1

®

CHALLENGE ®
(QuestIons 24-25)

WHAT'S ON
THE WEB?
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2.2 Book Values versus Market Values. The home page for Coca-Cola
Company can be found at www.coca-cola.com. Locate the most recent annual
report, which contains a balance sheet for the company. What is the book
value of equity for Coca-Cola? The market value of a company is the number
of shares of stock outstanding times the price per share. This information
can be found at finance.yahoo.com using the ticker symbol for Coca-Cola
(KG). What is the market value of equity? Which number is more relevant for
shareholders?

2.3 Net Working Capital. Duke Energy is one of the world's largest energy
companies. Go to the company's home page at www.dukeenergy.com. follow the
link to the investor's page, and locate the anllual reports. What was Duke Energy's
net working capital for the most recent year? Does this number seem 1m\' to you
given Duke's current liabilities? Does this indicate that Duke Energy may be
experiencing financial problems? Why or why not?

2.4 Cash Flows to Stockholders and Creditors. Cooper Tire and Rubber
Company provides financial information for investors on its Web site at
www.coopertires.com. Follow the '"Investors" link and find the most recent
annual report. Using the consolidated statements of cash flows, calculate the
cash flow to stockholders and the cash flow 10 creditors.
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CHAPTER CASE
CASH FLOWS AND FINANCIAL STATEMENTS
AT SUNSET BOARDS, INC.

Sunset Boards is a small company that manufac

tures and sells surfboards in Malibu. Tad Marks, the
tounder 01 the company, is in charge 01 the design and
sale of the surfboards, but his background is in surf

mg, not business. As a result, the company's financial
records are not well maintained.

The initial investment in Sunset Boards was pro

vided by Tad and his friends and family. Because the
initial investment was relatively small, and the company

has made surfboards only for its own store, the inves
tors haven't required detailed financial statements from
Tad. But thanks to word of mouth among professional

surlers, sales have picked up recently, and Tad is con
sidering a major expansion. His plans include opening

another surfboard store in Hawaii, as well as supplying
his "sticks" (surfer lingo for boards) to other sellers.

Tad's expansion plans require a significant jnvest~

ment, which he plans to finance with a combination
of additional funds from outsiders plus some money
borrowed from banks. Naturally, the new investors

and creditors require more organized and detailed
financial statements than Tad has previously prepared.
At the urging 01 his investors, Tad has hired linancial

analyst Paula Wolfe to evaluate the performance of the
company over the past year.

Alter rooting through old bank statements, sales
receipts, tax returns, and other records, Paula has as
sembled the lollowing inlormation:

1. How would you describe Sunset Boards' cash
flows lor 2008? Write a briel discussion.

2007 2008

Cost of goods sold $ 96,952 $122,418
Cash 13,990 21,137
Depreciation 27,370 30,936
Interest expense 5,950 6,820
Selling and administrative

expenses 19,067 24,886
Accounts payable 24,725 28,003
Fixed assets 120,750 147,115
Sales 190,199 231,840
Accounts receivable 9,913 12,859
Notes payable 11,270 12,305
Long~term debt 60,950 70,150
Inventory 20,861 28,628
New equity ° 12,000

Sunset Boards currently pays out 50 percent of
net income as dividends to Tad and the other origi
nal investors, and has a 20 percent tax rate. You are

Paula's assistant, and she has asked you to prepare
the following

1. An income statement lor 2007 and 2008,

2, A balance sheet for 2007 and 2008.

3 Operating cash flow for each year.

4, Cash flow from assets for 2008.

5, Cash flow to creditors for 2008.

6. Cash flow to stockholders lor 2008.

2. In light of your diSCUSSion in the previous question,
what do you think about Tad's expansion plans?
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Financial Statements

DIGITAL STUDY TOOLS

THE MOST IMPORTANT THING TO
CARRY AWAY FROM THIS CHAPTER
IS A GOOD UNDERSTANDING OF:

comparison purposes.

In January 2007, shares of stock in famed motorcycle manu

facturer Harley-Davidson were trading for about $71. At that

price, Harley-Davidson had a price-earnings, or PE, ratio of 18,

meaning that investors were willing to pay $18 for every dolfar in

income earned by Harley-Davidson. At the same time, investors

were willing to pay a whopping $3,900 for each dollar earned

by communications network equipment company Ciena Corpo-

ration, but only a meager $5 and $8 for each dollar earned by

Anadarko Petroleum and United States Steel, respectiveiy. And

there were stocks like Nortel Networks, which, despite having

no earnings (a loss actually), had a stock price of about $27 per

share. Meanwhile, the average stock in the Standard and Poor's

(S&P's) 500 index, which contains 500 of fhe largest publicly

traded companies in the United States, had a PE ratio of about

18, so Harley-Davidson was about average in this regard.

As we look at these numbers, an obvious question arises:

Why were investors willing to pay so much for a dollar of Ciena earnings and so much less for a

How to standardize financial statements for

The dctcrmimmts of a firm's profitability
and growth.

How to compute and. more importantly,
interpret some common ratios.

Some of the problems and pitfalls in
financial statement analysis.

Self-study software 0
Multiple-choice quizzes

Flashcards for testing and leaming

•
"
"

dollar earned by Anadarko Petrofeum? To understand the answer, we need to delve into subjects

such as relative profitability and growth potential, and we also need to know how to compare

financial and operating information across companies. By a remarkable coincidence, that is

precisely what fhis chapter is about.

The PE ratio is just one example of a financial ratio. As we will see in this chapter, there are

a wide variety of such ratios, all designed to summarize specific aspects of a firm's financial
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Company financial

information can be
found in many places
on the Web, including

www.financials.
com and
www.equityweb.
com.
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position. In addition to discussing financial ratios and what they mean, we will have quite

a bit to say about who uses this information and why.

Everybody needs to understand ratios. Managers will find that almosf every business

characteristic, from profitability to employee productivity, is summarized in some kind of

ratio. Marketers examine ratios dealing with costs, markups, and margins. Production per

sonnel focus on ratios dealing with issues such as operating efficiency. Accountants need

to understand ratios because, among other things, ratios are one of the most common and

important forms of financial statement information.

In fact, regardless of your field, you may very well find that your compensation is tied

to some ratio or group of ratios. Perhaps that is the best reason to study Up'

I n Chapter 2, we discussed some of the essential concepts of financial statements and
cash flows. This chapter continues where our earlier discussion left off. Our goal here is

to expand your understanding of the uses (and abuses) of financial statement information.
A good working knowledge of financial statements is desirable simply because such

statements, and numbers derived from those statements, are the primary means of commu
nicating financial information both within the firm and outside the firm. In short, much of
the language of business finance is rooted in the ideas we discuss in this chapter.

In the best of all worlds, the financial manager has full market value information about
all of the firm's assets, This will rarely (if ever) happen. So, the reason we rely on ac
counting figures for much of our financial information is that we are almost always unable
to obtain all (or even part) of the market information that we want. The only meaningful
yardstick for evaluating business decisions is whether or not they create economic value
(see Chapter I). However, in many important situations. it will not be possible to make this
judgment directly because we can't see the market value effects.

We recognize thal accounting numbers are often just pale reflections of economic reality,
but they frequently are the best available information, For privately held corporations, not
for-profit businesses, and smaller firms, for example. very little direct market value infonna
tion exists at all. The accountant's repOlting function is crucial in these circumstances.

Clearly, one important goal of the accountant is to report financial information to the
user in a form useful for decision making. Ironically, the information frequently does not
come to the user in such a form. In other words, financial statements don't come with a
user's guide. This chapter is a first step in filling this gap.

STANDARDIZED FINANCIAL STATEMENTS
One obvious thing we might want to do with a company's financial statements is to Com
pare them to those of other, similar companies. We would immediately have a problem.
however. It's almost impossible to directly compare the financial statements for two com
panies because of differences in size.

For example, Ford and GM are obviously serious rivals in the auto market. but GM is
much larger (in terms of assets), so it is difficult to compare them directly. For that matter,
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PRUFROCK CORPORATION
Balance Sheets as of December 31, 2007 and 2008

($ in millions)
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, TABLE 3.1

Assets
Current assets

Cash
Accounts receivable
Inventory

Total

Fixed assets
Net plant and equipment

Total assets

liabilities and Owners' Equity
Current liabilities

Accounts payable
Notes payable

Total

Long-term debt

Owners' equity
Common stock and paid-in surplus
Retained earnings

Total
Total liabilities and owners' equity

2007

$ 84
165
393

$ 642

5 312
231

$ 543

$ 531

$ 500
1,799

52,299

$3,373

2008

$ 98
188
422

$ 708

52,880

53,588

$ 344
196

$ 540

$ 457

$ 550
2,041

$2,591

$3,588

it's difficult to even compare financial statements from different points in time for the same
company if the company's size has changed. The size problem is compounded if we try
to compare GM and, say, Toyota. If Toyota's financial statements are denominated in yen,
then we have a size and a currency difference.

To start making comparisons, one obvious thing we might try to do is to somehow
standardize the financial statements. One very common and useful way of doing this is to
work with percemages instead of total dollars. The resulting financial Slatements are calJed
common.size statements. We consider these next.

Common-Size Balance Sheets

For easy reference, Prufrock Corporation's 2007 and 2008 balance sheets arc provided in
Table 3.1. Using these. we construct common-size balance sheets by expressing each item
as a percentage of total assets. Prufrock's 2007 and 2008 common-size balance sheets arc
shown in Table 3.2.

aLice that some of the totals don't check exactly because of rounding en"ors. Also
notice that the total change has to be zero since the beginning and ending numbers must
add up to 100 percent.

In this form, financial statements are relati vely easy to read and compare. For exam
ple, just looking at the two balance sheets for Prufrock, we see that current assets were
19.7 percent of total assets in 2008, up from 19.1 percent in 2007. CUlTent liabilities de
clined from 16.0 percent to 15.1 percent of total liabilities and equity over that same time.
Similarly, total equity rose from 68,1 percent of total liabilities and equity to 72.2 percent.

Overall. Prufrock's liquidity, as measured by current assets compared to current
liabilities, increased over the year. Simultaneously, Prufrock's indebtedness diminished as

common·size
statement
A standardized
financial statement
presenting atl items
in percentage terms.
Balance sheet items are
shown as a percentage
of assets and income
statement items as a
percentage of sales

IBM's Web site has a

good guide to reading
financial statements.
Select Mlnvestor tools" at

www.ibm.comJ
investor.
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TABLE 3.2
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PRUFROCK CORPORATION
Common-Size Balance Sheets
December 31,2007 and 2008

2007 2008 Change

TABLE 3.3

Assets
Current assets

Cash 2.5% 2.7%
Accounts receivable 4.9 5.2
Inventory 11.7 11.8

Total 19.1 19.7

Fixed assets
Net plant and equipment 80.9 80.3

Total assets 100.0% 100.0%

Liabilities and Owners' Equity
Current liabilities

Accounts payable 9.20;(, 9.6%
Noles payable 6.8 5.5

Total 16.0 15.1

Long-term debt 15.7 12.7

Owners' equity
Common stock and paid-in surplus 14.8 15.3
Retained earnings 53.3 56.9

Total 68.1 72.2

Total liabilities and owners' equity 100.0% 100.0%
=

PRUFROCK CORPORATION
2008 Income Statement

($ in millions)

+ .2%
+ .3
+ .1

+ .6

.6

.0%

+ .4%
- 1.3

- .9
- 3.0

+ .5
+ 3.6

+ 4.1

.0'%

Sates
Cost of goods sold
Depreciation

Earnings before interest and taxes
Interest paid

Taxable income
Taxes (34%)

Net income

Dividends
Addition to retained earnings

$121
242

$2,311
1,344

276

$ 691
141

$ 550
187

$ 363

a percentage of total assets. We might be tempted to conclude that the balance sheet has
grown "stronger."

Common-Size Income Statements

A useful way of standardizing the income statement shown in Table 3.3 is to express each
item as a percentage of 10lal sales. as illustrated for Prufrock in Table 3.4.
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PRUFROCK CORPORATION
Common-Size Income Statement

2008
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TABLE 3.4

Sales
Cost of goods sold
Depreciation

Earnings before interest and taxes
Interest paid

Taxable income
Taxes (34%)

Net income

Dividends
Addition 10 retained earnings

5.2%
10.5

100.0%
58.2
11.9

29.9
6.1

23.8
8.1

15.7%
=

This income statement tells us what happens to each dollar in sales. For Prufrock. in
terest expense eats up 5.061 out of every sales dollar. and taxes take another $.081. When
all is said and done, $.157 of each dollar flows through to the bonom line (net income). and
that amount is split into S.I 05 retained in the business and 5.052 paid out in dividends.

The!'c percentages are very useful in comparisons. For example, a very relevant figure
is the cost percenrage. For Prufrock. $.582 of each $1.00 in sales goes to pay for goods
sold. It would be interesting to compute the same percentage for Prufrock's main competi
tors to see how Prufrock stacks up in terms of cost control.

CONCEPT QUESTIONS

3.1a Why is it oftell necessary to standardize financial slatcmCnls?

3.tb Describe how common-size balance sheets and income statements are formed.

RATIO ANALYSIS
Another way of avoiding the problems involved in comparing companies of different sizes
is to calculate and compare financial ratios. Such ratios are ways of comparing and inves
tigating the relationships between difterent pieces of financial information. We cover some
of the more common rarios next. bur there are many others that we don't touch on.

One problem with ratios is that dift'erent people and different sources frequently don't
compute them in exactly the same way. and this leads to much confusion. The specitk
definitions we use here mayor may not be the same as ones you have seen or will see else
where, If you arc ever using ratios as a tool for analysis. you should be careful to document
how you calculate each one. and, if you are comparing your numbers to those of another
source, be sure you know how their numbers are computed.

We will defer much of our discussion of how ratios arc used and some problems that
come up with using them until a bit later in the chapter. For now, for each of the ratios we
discuss. several questions come to mind:

l. How is it computed?

2. What is it intended to measure, and why might we be interested?

financial ratios
Relationships
determIned from a firm's
financial rnforrnallon and
used for comparrson
purposes
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Gato
www.money.cnn.
com
and tind the "financial

results" and then "key

ratios" links to examine

ratios for a huge
number of companies,

their industry, and a
market index.
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3. What is the unit of measurement?

4. What might a high or low value be telling us? How might such values be misleading?

5. How could this measure be improved?

Financial ratios are traditionally grouped into the following categories:

1. Short-term solvency, or liquidity, ratios.

2. Long-term solvency, or flnancialleverage, ratios.

3. Asset management, or turnover, ratios.

4. Profitability ratios.

S. Market value ratios.

We will consider each of these in turn. In calculating these numbers for Prufrock. we will
use the ending balance sheet (2008) figures unless we explicitly say otherwise. Also notice
that the various ratios are color keyed to indicate which numbers come from the income
statement and which come from the balance sheet.

Short·Term Solvency, or Liquidity, Measures

As the name suggests, short-term solvency ratios as a group are intended to provide infor
mation about a firm's liquidity, and these ratios are sometimes called liquidity measures.
The primary concern is the firm's ability to pay its bills over the short run without undue
stress. Consequently, these ratios focus on current assets and current liabilities.

For obvious reasons, liquidity ratios are particularly interesting to short-term creditors.
Since financial managers are constantly working with banks and other short-term lenders,
an understanding of these ratios is essential.

One advantage of looking at current assets and liabilities is that their book values and
market values are likely to be similar. Often (though not always), these assets and liabilities
just don't live long enough for the two to get seriously out of step. On the other hand, like
any type of near-cash, current assets and liabilities can and do change fairly rapidly, so
today's amounts may not be a reliable guide to the future.

Current Ratio One of the best-known and most widely used ratios is the current ratio.
As you might guess, the current ratio is defined as:

Current ratio = Current.as~~~s
Current liabilities

[3.1]

For Prufrock, the 2008 current ratio is:

Current ratio = :~~~ = 1.31 times

Because current assets and liabilities are, in principle, converted to cash over the
following 12 months, the current ratio is a measure of short-term liquidity. The unit of
measurement is either dollars or times. So, we could say Prufrock has $1.31 in current
assets for every $1 in current liabilities, or we could say Prufrock has its current liabilities
covered 1.31 times over.

To a creditor, particularly a short-term creditor such as a supplier, the higher the
current ratio, the better. To the firm, a high current ratio indicates liquidity, but it also
may indicate an inefficient use of cash and other short-term assets. Absent some extraor
dinary circumstances, we would expect to see a current ratio of at least 1, because a cur
rent ratio of less than 1 would mean that net working capital (current assets less current
liabilities) is negative. This would be unusual in a healthy firm, at least for most types of
businesses.
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The current ratio. like any ratio, is affected by various types of transactions. For ex
ample, suppose the firm borrows over the long term to raise money. The shan-run effect
would be an increase in cash from the issue proceeds and an increase in long-term debt.
Current liabilities would not be affected, so the current ratio would rise.

Finally, note that an apparently low current ratio may not be a bad sign for a company
with a large reserve of untnpped borrowing power.

Current Events

Suppose a firm were to payoff some of Its suppliers and shorHerm creditors. What would happen to

the current rallo? Suppose a firm buys some invenlory. What happens in this case? What happens If

a firm sells some merchandise?

The firsl case is a trick question What happens is that the currenl ralio moves away from 1. If it

IS greater fhan 1 (the usual case). It will get bigger. bUI if it is less than 1, it wlll gel smaller. To see this.

suppose the lirm has $4 in current assets and $2 in current liabilities lor a current ratio of 2. If we use

$1 In cash to reduce current liabilities, then the new curren! ratio IS ($4 - 1)/($2 ~ 1) = 3. If we

reverse the anginal siluafion to $2 in current assets and $4 in current liabilities, then the change will

cause the current ratio to faUto 1/3 from 1/2

The second case IS not qUite as tricky. Nothing happens to the current ratio because cash goes

down while Inventory goes up-total current assets are unaffected

In the third case. the current ratio would usually rise because inventory is normally shown at

cost and the sale would normally be at something greater than cost (the difference IS the markup).

The increase In either cash or receivables IS therefore greater than the decrease in inventory. This

Increases current assets. and the current ratio rises.

Quick (or Acid"Test) Ratio Inventory is often the least liquid current asset. It's also
the one for which the book values are least reliable as measures of market value since the
quality of the inventory isn't considered. Some of the inventory may later turn out to be
domaged, obsolete, or lost.

More to the point, relatively large inventories are often a sign of sh0l1-tenn trouble. The
firm may have overestimated sales and overbought or overproduced as a result. In this case,
the linn may have a substalllial portion of its liquidity tied up in slow-moving inventory.

To further evaluate liquidity. the quick. or acid-test. ratio is computed just like the cur
rent ratio, except inventory is omitted:

Q . k t" _ Current assets - Inventory
UIC ra 10 - Current liabilities

Notice that using cash to buy inventory does not affect the current ratio, but it reduces the
quick ratio. Again, thc idea is that inventory is relatively illiquid compared to cash.

For Prufrock. this ratio in 2008 wo,:

Q ' k t' $708 - 422 53 t'
UIC ra 10 = $540 = . Imes

The quick ratio here tells a somewhat different story than the current ratio, because inventory
accounts for more than half ofPrufrock's current assets. To exaggeratc the point, if this inven
tory consisted of. say, unsold nuclear power plants, then this would be a cause for concern.

To give an example of current versus quick ratios, based on recent financial statements.
Wol-Mart and Manpower Inc, hod current mlios of .85 and 1.57, rcspectively. However,
Manpower canies no inventory to speak of, whereas Wal-Mart's current assets are virtually
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all inventory. As a result, WaI-Marl \ quick ratio was only .19, whereas Manpower's was
1.57, the same as its current ratio.

Cash Ratio A very sh0l1-term creditor might be interested in the cash ratio:

. Cash [33]
Cash ratio = Current liabilities .....

You can verify that this works out to be .18 tiInes for Prufrock.

Long-Term Solvency Measures

Long-term solvency ratios are intended to address the firm's long-run ability to meet its
obligations, or, more generally, its financial leverage. These ratios are sometimes called
.financialleveruge ratios or just leverage fatios. We consider three commonly used meas
ures and some variations.

Total Debt Ratio The total debt ratio takes into account all debts of all maturities to all
creditors. It can he defined in several ways, the easiest of which is:

'l I d bt t- _ Total assets - Total equity
ota e ra 10 - Total assets

$3,588 - 2,591 _ 28 t"
$3,588 - . Imes

In this case. an analyst might say that Prufrock uses 28 percent debt. 1 Whether this is high
or low or whether it even makes any difference depends on whether or not capital structure
matters. a subject we discuss in a later chapter.

Prufrock has $.28 in debt for every $] in assets. Therefore, there is $.72 in equity
($1 - .28) for every $.28 in debt. With this in mind. we can define two useful variations on
the total debt ratio, the debt-equity ratio and the equity /11l/ltip/ier:

Debt-equity ratio = Total debt/Total equity

= $.28/$.72 = .39 times

Equity multiplier = Total assets/Total equity

= $1/$.72 = 1.39 times

The fact that the equity multiplier is ] plus the debt-equity ratio is not a coincidence:

Equity multiplier = Total assets/Total equity = $1/$.72 = 1.39 times

= (Total equity + Total debt)/Total equity

= 1 + Debt"equity ratio = 1.39 times

[3,5]

[3.6]

The thing to notice here is that given anyone of these three ratios, you can immediately
calculate the other two, so they all say exactly the same thing.

Times Interest Earned Another common measure oflong-term solvency is the times
imerest earned (TIE) ratio. Once again, there are several possible (and common) defini
tions, but we'll stick with the most traditional:

Times interest earned ratio EDIT
Interest

$691 .= $141 =4.9tlmes

[3.7]

I Total equity here includes preferred stock (discussed in Chapter 7). if there is any. An equivalent numerator
in this ratio would be (Current liabilities + Long-term debt).
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As the name suggests, this ratio measures how well a company has its interest obligations
covered, and it is often called the interest coverage ratio. For Prufrock, the interest bill is
covered 4.9 times over.

[3.8]
_ $691 + 276 _ $967 _ 6 9 t'
- $141 - $141 -. ,me.

Cash Coverage A problem with the TIE ratio is that it is based on EBIT, which is not
really a measure of cash available to pay interest. The reason is that depreciation, a noncash
expense, has been deducted out. Since interest is most definitely a cash outflow (to credi
tors), one way to define the cash coverage ralio is

C h t- EDIT + Depreciation
as coverage ra 10 = Interest

The numerator here, EBJT plus depreciation, is often abbreviated EBITD (earnings before
interest. taxes, and depreciation-say "ebbit-dee"). It is a basic measure of the firm's abil
ity to generate cash from operations, and it is frequently used as a measure of cash flow
available to meet financial obligations.

A common variation on EBITD is earnings before interest. taxes, depreciation, and
amortization (EBJTDA-say ·'ebbit-dah"). Here amortization refers to a noncash deduc
tion similar conceptually to depreciation, except it applies to an intangible asset (such as a
patent) rather than a tangible asset (such as machine). Note that the word amortization here
does not refer to the repayment of debt, a subject we discuss in a later chapter.

Asset Management, or Turnover, Measures

We next turn our attention to the efficiency with which Prufrock uses its assets. The meas
ures in this section are sometimes called asset utilization ratios. The specific ratios we
discuss can all be interpreted as measures of turnover. What they are intended to describe
is how efficiently, or intensively, a firm uses its assets to generate sales. We first look at two
important current assets: inventory and receivables.

[3.9]

Inventory Turnover and Days' Sales in Inventory During the year, Prufrock
had a cost of goods sold of $1 ,344. Inventory at the end of the year was $422, With these
numbers, inventory turnover can be calculated as:

Cost of goods sold
Inventory turnover = I tnven ory

- $1,344 _ 3 2 '
- $422 - . times

[3.10]
~ 365 ~ 114 day.

3.2

In a sense. we sold off, or turned over, the entire inventory 3.2 times. As long as we are not
running out of stock and thereby forgoing sales, the higher this ratio is, the more efficiently
we arc managing inventory.

If we know that we turned our inventory over 3.2 times during the year, then we can
immediately figure out how long it took us to turn it over on average. The result is the aver
age da.vs' saLes in inventory:

Days' sales in inventory;::: Inve~:~yd:~~over

This tells us that, roughly speaking, inventory sits 114 days on average before it is sold.
Alternatively, assuming we used the most recent inventory and cost figures, it will take
about 1]4 days to work off our current inventory.



60 PAR T 2 Understanding Financial Statements and Cash Flow

For example, in August 2006, Chrysler hact a 93-day supply of cars and trucks, more
than the 60-day supply considered normal. This means that at the then-current rate of sales,
it would have taken Chrysler 93 days to deplete the available supply, or, equivalently, that
Chrysler had 93 days of vehicle sales in inventory. Ofcourse, for any manufacturer, this varies
from vehicle to vehicle. Hot sellers, such as the Chrysler 300, were in short supply, whereas
the slow-selling Dodge Magnum was in significant oversupply. This type of information
is useful to auto manufacturers in planning future marketing and production decisions.

It might make more sense to use the average inventory in calculating turnover. In
ventory turnover would then be $1,344/[($393 + 422)12] = 3.3 times.' It depends on the
purpose of the calculation. If we are interested in how long it will take us to sell our current
inventory, then using the ending figure (as we did initially) is probably better.

In many of the ratios we discuss in the following pages, average figures could just
as well be used. Again, it depends on whether we are worried about the past, in which
case averages are appropriate, or the future, in which case ending figures might be better.
Also, using ending figures is common in reporting industry averages; so, for comparison
purposes, ending figures should be used in such cases. In any event, using ending figures is
definitely less work, so we'll continue to use them.

[3,11]

[3,12]
Receivables turnovers

Days' sales in receivables

Receivables Turnover and Days' Sales in Receivables Our inventory measures
give some indication of how fast we can sell products. We now look at how fast we collect
on those sales. The receivables turnover is defined in the same way as inventory turnover:

Receivables turnover Sales
Accounts receivable

$2,311 123.= $188 = . times

Loosely speaking, we collected our outstanding credit accounts and reloaned the money
12.3 times during the year.'

This ratio makes more sense if we convert it to days, so the da.vs' sales ill receivables is:
365 days

= 365 = 30 days
12.3

Therefore, on average, we collect on our credit sales in 30 days. For obvious reasons, this
ratio is very frequently called the average collection period (ACP).

Also note that if we are using the most recent figures, we can also say that we have
30 days' worth of sales currently uncollected. We will learn more about this subject when
we study credit policy in a later chapter.

Payables Turnover

l

Here is a variation on the receivables collection period. How long, on average. does it take for Prufrock

Corporation to pay its bills? To answer, we need to calculate the accounts payable turnover rate uSing

cost of goods sold. We will assume that Prufrock purchases everything on credit

The cost of goods sold is $1.344, and accounts payable are $344. The turnover IS therefore

$1,344/$344 = 3.9 times. So, payables turned over about every 365/3.9 = 94 days. On average, then,

Prufrock takes 94 days to pay As a potential creditor. we might take note of this fact

2Notice that we calculated the average as (Beginning value + Ending valuc)!2.

., Here we have implicitly assumed that aU sales are credit sales. If they were not, then we would simply use
total credit sales in these calculations. not total sales.
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[3.13]

Total Asset Turnover Moving away from specific accounts like inventory or receiva
bles. we can considcr an important "big picturc" ratio. the total a.\·sel lUmover ratio. As the
name suggests. total asset turnover is:

Total asset turnover = Sales
Total assets

= 52,311 = .64 times
$3,588

In other words. for every dollar in assets. we generated $.64 in sales.
A closely related ratio. the capital illlell.riry ralio. is simply the reciprocal of (that is.

[ divided by) total asset turnover. It can be interpn.:tcd as the dolhu' investment in assets needed
10 generate $1 in sales. High values correspond to capital-intensive industrics (such as public
utilities). For Prufrock, totaJ asset turnover is .64. so. if we flip this over. we get that capital
intensity is $1/.64 := $1.56. That is, it takes Prufrock $ J.56 in assets to create SJ in sales.

It might seem that a high tolal assel turnover ratio is always a good sign for a company.
but it isn't necessarily. Consider a company with old assets. The assets would be almost
fully depreciated and might be very outdated. In this case. the book value of assets is low.
contributing to a higher asset turnover. Plus, the high turnover might also mean that the com
pany will need to make major capital outlays in the near future. A low asset tumover might
seem bad. but it could indicate the opposite: The company could have just purcha."ied a lot of
new equipment, which implies that the book value of a"lsets is relatively high. These new as
sets could be more productive and efficient than those used by the company's competitors.

Pricewaterhouse

Coopers has a useful
utility for extracting

EDGAR data. Try it at
edgarscan.
pwcglobal.com.

More Turnover

Suppose you fmd that a particular company generates $ 40 In sales for every dollar In total assets

How often does thiS company turn over ItS total assels?

The total asset turnover here IS .40 times per year II lakes 1/40 "'" 2.5 years to lurn assets over

completely

Profitability Measures

The three measures we discuss in this section are probably the best known and most widely
used of all financial ratios. Tn onc form or another, they are intended to measure how
efficiently the firm uses its assets and how cfficiently the firm manages its operations. The
focus in this group is all the bottom line-net income.

[3.14]

Profit Margin Companies pay a great deal of attention to their profit margin:

Profit margin = Net income
Sales

- $363 _ 15 70'
- $2,311 - • 10

This tells us that Prufrock. in an accounting sense, generates a little less than] 6 cents in
profit for every dollar in sales.

All other things being equal, a relatively high profit margin is obviously desirable.
This situation corresponds to low expense ratios relative to sales. However, we hasten to

add that other things are oftcn not equal.
For example, lowering our sales price will usually increase unit volume, but will nor

mally cause profit margins to shrink. TotaJ profit (or, more importal1lly, operating cac;h
flow) may go up or down. so the fact that margins are smaller isn't necessarily bad. After



[3.15]

[3.16]

[3.18]
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all, isn't it possible that, as the saying goes, "Our prices arc so low that we Jose money on
everything we sell. but we make it up in volume!'''?~

Return on Assets Return all assets (ROA) is a measure of profit per dollar of assets.
It can be defined several ways, but the most common is:

Return on assets = Net income
Total assets

Return on Equity Retllrn 011 equity (ROE) is a measure of how the stockholders fared
during the year. Since benefiting shareholders is our goal, ROE is, in an accounting sense,
the true bottom-line measure of performance. ROE is usually measured as:

Return on equity = Net incoJ!1e
Total equity

_$363_ 0

- $2,591 -14 Yo

Therefore, for every dollar in equity, Prufrock generated 14 cents in profit, but, again, this
is only correct in accounting terms.

Because ROA and ROE are such commonly cited numbers, we stress that it is impor
tant to remember they are accounting rates of return. For this reason, these measures should
properly be called return 011 book assels and return Oil book equity. In addition, ROE is
sometimes called retllm Ofl /let n-'orth. Whatever it's called, it would be inappropriate to
compare the result to, for example, an interest rate observed in the financial markets.

The fact that ROE exceeds ROA reflects Prufrock's use of financial leverage. We will
examine the relationship between these two measures in more detail below.

Market Value Measures

Our final group of measures is based, in part. on information not necessarily contained in
financial statements-the market price per share of the stock. Obviously, these measures
can be calculated directly only for publicly traded companies.

We assume that Prufrock has 33 million shares outstanding and the stock sold for $88
per share at the end of the year. If we recall that Prufrock's net income was $363 million,
then we can calculate that its earnings per share were:

EP$ ~ Nel income ~ $363 ~ $11 [3.17]
Shares outstanding 33

Price-Earnings Ratio The first of our market value measures, the price*eamings. or
PE. ratio (or multiple), is defined as:

PE ratio = Pri~e per share
Earmngs per share

~ :~~ ~ Slimes

In the vernacular, we would say that Prufrock shares sell for eight times earnings, or we
might say that Prufrock shares have. or "carry." a PE multiple of 8.

Since the PE ratio measures how much investors are willing to pay per dollar of cur
rent earnings, higher PEs are often taken to mean that the finn has significant prospects for
future growth. Of course, if a finn had no or almost no earnings, its PE would probably be
quite large; so, as always, care is needed in interpreting this ratio.

4 No, ifs not: margin~ can be smalL but they do need to be positive!
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Price-Sales Ratio In some cases, companies will have negative earnings for extended
periods, so their PE ratios are not very meaningful. A good example is a recent start-up. Such
companies usually do have some revenues, so analysts will often look at the price-sales ratio:

Price-sales ratio = Price per share/Sales per share

In Prufrock's case, sales were $2,311, so here is the price-sales ratio:

Price-sales ratio = $88/($2,311/33) = $88/$70 = 1.26

As with PE ratios, whether a particular price-sales ratio is high or low depend~ on the
industry involved.

[3.19]

A second commonly quoted measure is the market-to-book mtio:

Market value per share
Book value per share

Market-to-book ratio

Market-to-Book Ratio

$88 $88 .
2,591/33 = $78.5 = 1.12 times

Notice that book value per share is total equity (not just common stock) divided by the
number of shares outstanding.

Since book value per share is an accounting number, it reHects historical costs. In a
loose sense, the market-to-book ratio therefore compares the market value of the firm's in
vestments to their cost. A value less than I could mean that the firm has not been successful
overall in creating value for its stockholders.

This completes our definition of some common ratios. We could tell you about more
of them, but these are enough for now. We 'It leave it here and go on to discuss some ways
of using these ratios instead of just how to calculate them. Table 3.5 summarizes the ratios
we've discussed.

TABLE 3.5 Common financial ratios

I. Short·term solvency, or liquidity, ratios

Current ratio = Current.as~~~s
Currenillablitties

Current assets - Inventory
Quick ratio Current liabilities

Cash ratio Cash
Current liabilities

II. Long-term solvency. or financial leverage, ratios

Total debt ratio Total assets - Total equity
Total assets

Debt~equity ratio = Total debVTotal equity

Equity multiplier = Total assetsfTotal equity

Times interest earned ratio = I EtBIT t
n eres

C
h t' EBIT + Depreciation

as coverage ra 10 = Interest

III. Asset utilization, or turnover, ratios
Cost of goods sold

Inventory turnover
Inventory

. . 365 days
Days' sales In Inventory = Inventory turnover

Receivables turnover = Sales.
Accounts receivable

Days' sales in receivables = A .36~ dat
eceNa es urnover

Total asset turnover = Sales
Total assets

Capital intensity = Total assets
Sales

IV. Profitability ratios

Profit margin = Net Income
Sales

A Net income
elurn on assets (AOA) Total assets

Aeturn on equity (AOE) Net income
Total equity

AOE Net income x Sales x Assets
Sales Assets Equity

V. Market value ratios
Price per share

Price-earnings ratio
Earnings per share

Price.sales ratio = :rilce per s~are
a es per s are

Market-to-book ratio = Market value per share
Book value per share
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CONCEPT QUESTIONS

3.2a What are the five groups of ratios? Give two or three examples of each kind.

3.2b Turnover ralios all have one of (wo figures as numerators. What are these two figures?
What do these ratios measure? How do yOll interpret the results?

3.2c Profitability ralios all have the same figure in the numerator. What is it? What do these
ratios measure? How do you interprellhe results?

3.2d Given the total debt ratio, what other two ratios can be computed? Explain how.

THE DU PONT IDENTITY
As we mentioned in discussing ROA and ROE, the difference between these two profitabil
ity measures is a reflection of the use of debt financing, or [inancial leverage. We illustrate
the relarionship between these measures in this seclion by investigating a famous way of
decomposing ROE into its component parts.

To begin, let's recall the definition of ROE:

Return on equity = Net inco'!'e
Total equity

If we were so inclined, we could multiply this ratio by Assets/Assets without changing
anything:

Return on equity = Net inc0"!1e = Net inco'!'e x Assets
Total equity Total equity Assets

= Net income x Assets
Assets Total equity

Notice that we have expressed Lhe ROE as Lhe product of two other rtuios-ROA and the
equity multiplier:

ROE = ROA x Equity multiplier = ROA x (1 + Debt-equity ratio)

Looking back at Prufrock, for example, we see that the debt-equity ratio was .39 and ROA
was 10.12 percent. Our work here implies that Prufrock's ROE, as we previously calcu
lated, is:

ROE = 10.12% x 1.39 = 14%

We can further decompose ROE by multiplying the top and hottom by total sales:

ROE = Sales x Net income x Assets
Sales Assets Total equity

If we rearrange things a bit, ROE is:

ROE = Net income x Sales x Assets
Sales Assets Total equity

What we have now done is to partilion ROA into its two componenl parts. profit margin
and lotal asset turnover. This last expression is called the Du Pont identity, after the Du
Pont Corporation, which popularized its use.

Du Pont identity

Popular expression
breakIng ROE inlo
three parts: operating
efficiency, asset use
efficiency, and financial
leverage.

Return on assets

= Profit margin x Total asset turnover x Equity multiplier

[3,20J



C HAP T E R 3 Working with Financial Statements

We can check this relationship for Prufrock by noting that the profit margin was
15.7 percent and the total asset turnover was .64. ROE should thus be:

ROE ;::: Profit margin x Total asset turnover x Equity multiplier

65

=

.157

1.4

x

14%

.64 x 1.39

This 14 percent ROE is exactly what we had before.
The Du Pont identity tells us that ROE is affected by three things:

1. Operating efficiency (as measured by profit margin).

2. Asset use efficiency (as measured by total asset turnover).

3. Financial leverage (as measured by the equity multiplier).

Weakness in either operating or asset use efficiency (or both) will show up in a diminished
return on assets, which wiH translate into a lower ROE.

Considering the Du Pont identity, it appears that a firm could leverage up its ROE by
increasing its amount of debt. It turns out this will only happen if the firm's ROA exceeds
the interest rate on the debt. More importantly, the usc of debt financing has a number of
other effects. and, as we discuss at some length in later chapters. the amount of leverage a
firm uses is governed by its capital structure policy.

The decomposition of ROE we've discussed in this section is a convenient way of
systematically approaching financial statement analysis. If ROE is unsatisfactory by some
measure. then the Du Pont identity tells you where to start looking for the reasons.

An Expanded Du Pont Analysis

So far, we've seen how the Du Pont equation lets us break down ROE into its basic three
components: profit margin, total asset turnover, and financial leverage. \Ve now extend this
analysis to take a closer look at how key parts of a firm's operations feed into ROE. To
get going, we went to the SEC Web site (www.sec.gov) and !'lUnd the IO-K for chemical
products giant Du Pont. In the IO-K, we located the financial statements for 2006. What we
found is summarized in Table 3.6.

TABLE 3.6

FINANCIAL STATEMENTS FOR DU PONT
12 months ending December 31,2006

(All numbers are in millions)

The regulatory n1ings
of publicly-traded

corporations may be

found at
www.sec.gov

Income Statement Balance Sheet

Sales
CoGS
Gross profit
SG&A expense

Depreciation

EStT
Interest

EST

Taxes

Net income

$28,982
21,727

$ 7,255
3,224

227

$ 3,804
460

$ 3,344

196

$ 3,148

Current assets
Cash

Accounts receivable
Inventory

Total

Fixed assets

Total assets

$ 2,731

5,198
4,941

$12,870

$18,907

Current liabilities
Accounts payable

Notes payable
Other

Total

Total long~term debt
Total equity

Total liabilities and equity

$ 2,711

1.517
3,712

$ 7,940

$13,974
$ 9,863

$31,777
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FIGURE 3.1 Extended Ou Pont Chart for Du Pont

Multiplied
by

Multiplied by

Plus

Divided byDivided by

Subtracted l=~~~~_Jfrom
l""".",~~......a

Using the information in Table 3.6, Figure 3.1 shows how we can construct an ex
panded Du Pont analysis for Du Pont and present that analysis in chart form. The advan
tage of the extended Du Pont chart is that it lets us examine several ratios at once, thereby
getting a better overall picture of a company's performance and also allowing us to deter
mine possible items to improve.

Looking at the left-hand side of our Du Pont chart in Figure 3.1, we see items related
to profitability. As always, profit margin is calculated as net income divided by sales. But,
as our chart emphasizes. net income depends on sales and a variety of costs. such as cost
of goods sold (CoGS) and sclling, general, and administrative expenses (SG&A expense).
Du Pont can increase its ROE by increasing sales and also by reducing one or more of these
costs. In other words. if we want to improve profitability. our chart clearly shows us the
arcas on which we should focus.

Turning to the right-hand side of Figure 3.1. we have an analysis of the key factors
underlying total asset turnover. Thus, for example, we see that reducing inventory holdings
through morc ellicicnt management reduces current assets. which reduces total assets. which
then improves total asset turnover.
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CONCEPT QUESTIONS

3.3a Return on assets, or ROA, can be expressed as the product of two ratios. Which two?

3.3b Relurn on equity, or ROE, can be expressed as the product of three ratios. Which three?

INTERNAL AND SUSTAINABLE GROWTH
A firm's return on assets and return on equity are frequently used to calculate two addi
tional numbers, both of which have to do with the firm's ability to grow. We examine these
next, but Arst we introduce two basic ratios.

Dividend Payout and Earnings Retention

As we have seen in various places, a firm's net income gets divided into two pieces. The
first piece is cash dividends paid to stockholders. Whatever is left over is the addition to
retained earnings. For example, from Table 3.3, Prufrock's net income was $363, of which
$ 121 was paid out in dividends. If we express dividends paid as a percentage of net income,
the result is the dividend payout ratio:

Dividend payout ratio = Cash dividends/Net income

You can find growth
rates under the
research links at
finance.yahoo.com.

= $121/$363 [3.21]

What this tells us is that Prufrock pays out one-third of its net income in dividends.
Anything Prufrock does not payout in the form of dividends must be retained in the

finn. so we can define the retellliOl1 ratio as:

Retention ratio = Addition to retained earnings/Net income

= $242/$363 [3.22]

So, Prufrock retains two-thirds of its net income. The retention ratio is also known as the
plowback ratio because it is, in effect, the portion of net income that is plowed back into
the business.

Notice that net income mLLst be either paid out or plowed back, so the dividend payout
and plowback ratios have to add up to 1. Put differently, iryou know one of these figures,
you can figure the other one immediately.

Payout and Retention

The Manson-Marilyn Corporation routinely pays out 40 percent of net Income in the lorm of dividends.

What is its plowback ratio? If net income was $800, how much did stockholders actually receive?

If the payout rallo IS 40 percent, then lhe retention, or plowback. ratio must be 60 percent since

the two have to add up to 100 percent Dividends were 40 percent of $800. or $320.

ROA, ROE, and Growth

Investors and others are frequently interested in knowing how rapidly a firm's sales can grow.
The important thing to recognize is that if sales are to grow, assets have to grow as well,
at least over the long run. Further, if assets are to grow, then the firm must somehow obtain
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How Fast Is Too Fast?

G rowth rates are an important tool for evaluating a com
pany, and, as we will see later, an important tool for

valuing a company's stock. When thinking about (and calculat

ing) growth rates, a little common sense goes a long way. For
example, in 2007 retailing giant Wal-Mart had about 1 billion
square feet of stores, distribution centers, and so forth. The
company expected to increase its square footage by about
7.5 percent over the next year. This doesn't sound too outra
geous, but can Wal-Mart grow Its square footage at 7.5 percent

indefinitely?

We'll get into the calculation in our nex1 chapter, but if you

assume that Wal~Mart grows at 7.5 percent per year overthe next

159 years, the company will have about 98 trillion square feet of
property, which is about the total land mass of the entire United
Slates! In other words, if Wal-Mart keeps growing at 7.5 percent,
the entire country will eventually be one big Waf-Mart. Scary.

XM Satellite Radio is another example. The company
had total revenues of about $500,000 in 2001 and $933 million
in 2006. This represents an annual increase of 250 percent!
How likely do you think it is that the company can continue this
growth rate? If this growth continued, the company would have
revenues of about $21 trillion in just 8 years, which exceeds the

gross domestic product (GDP) of the United States. ObViously,
XM Radio's growth rate will slow substantially in the next sev
eral years.

What about growth in cash flow? As of the beginning of
2007, cash flow for Internet auction Web site eBay had grown at
an annual rate of about 80.5 percent for the past five years. The
company generated about $1.9 billion in cash flow for 2006. If
eBay's cash flow grew at the same rate for the next 11 years,
the company would generate about $1.25 trillion dollars per
year, or more than the $972 billion of U.S. currency circulating
in the world.

As these examples show, growth rates can be deceiving.
It is fairly easy for a small company to grow very fast. If a com
pany has $100 dollars in sales, it only has to increase sales
by another $100 to have a 100 percent increase in sales. If
the company's sales are $10 billion, it has to increase sales
by another $10 billion to achieve the same 100 percent in
crease. So, long-term growth rate estimates must be chosen
very carefully. As a rule of thumb, tor really long-term growth
estimates, you shOUld probably assume that a company will
not grow much faster than the economy as a whole, which is
about 1 to 3 percent (inflation-adjusted).

internal growth
rate

The maximum possible
growth rate for a firm
that rehes only on
Internal financing.
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the money to pay for the needed acquisitions. In other words, growth has to be financed, and
as a direct coroll<.u)', a firm's ability to grow depends on its 1inancing policies.

A linn has two broad sources of financing: internal and external. Internal financing
simply refers to what the finn earns and subsequently plows back into the business. Exter
nal financing refers to funds raised by either borrowing money or seIling stock.

The Internal Growth Rate Suppose a firm has a policy of financing growth using only
internal financing. This means that the firm won't borrow any funds and won't sell any new
stock. How rapidly can the firm grow? The answer is given by the internal growth rate:

Internal growth rate = ROA x b [3.23]
1 ROA x b

where ROA is, as usuaL return on assets, and b is the retention, or plowback, ratio we just
discussed.

For example. for the Pruti'ock Corporation, we earlier calculated ROA as 10.12 percent.
We also saw that the retention ratio is 66"/, percent. or "A so the internal growth rate is:

Internal growth rate = ROA x b
1 ROA x b

.1012 x'"
1 - .1012 X ~3

= 7.23%
Thus. if Prufrock relies solely on internally generated financing, it can grow at a maximum
rate of 7.23 percent per year.

The Sustainable Growth Rate If a tirm only relies on internal tinancing, then,
through time, its total debt ratio will decline. The reason is that assets will grow, but total
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debt will remain the same (or even fall if some is paid off). Frequently, finns have a par
ticular total debt ratio or equity multiplier that they view as optimal (why this is so is the
subject of Chapter 13).

With this in mind, we now consider how rapidly a finn can grow if (I) it wishes to
maintain a particular total debt ratio and (2) it is unwilling to sell new stock. There are vari
ous reasons why a firm might wish to avoid selling stock, and equity sales by established
l1rms are actually a relatively rare occurrence. Given these two assumptions, the maximum
growth rate that can be achieved, called the sustainable growth rate, is:

Sustainable growth rate = 1 R~~~ eb [3.24]

Noticc that this is the same as the internal growth rate, cxcept that ROE is used instead
of ROA.

Looking at Prufrock, we earlier calculated ROE as 14 percent, and we know that the
retention ratio is 2/, , so we can easily calculate sustainable growth as:

ROE x b
Sustainable growth rate = 1 ROE x b
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sustainable growth
rate

The maximum pOSSible
growth rate for a
firm that maintains a
constant debt ratio and
doesn't sell new stock

=
1

.14 x ~'3

.14 x ~3

= 10.29%

If you compare this sustainable growth rate of ]0.29 percent to the internal growth rate of
7.23 percent. you might wondcr why it is larger. The reason is that, as the firm grows, it
will have to borrow additional funds if it is to maintain a constant debt ratio. This new bor
rowing is an extra source of financing in addition to internally gencrated funds, so Prufrock
can expand more rapidly.

Determinants of Growth In our previous section, we saw that the return on equity, or
ROE, could be decomposed into its various components using the Du Pont identity. Since
ROE appears so prominently in the determination of the sustainable growth rate, the fac
tors important in determining ROE an~ also important determinants of growth.

As we saw, ROE can be written as the product of three factors:

ROE = Profit margin x Total asset turnover x Equity multiplier

If we examine our expression for the sustainable growth rate, we see that anything that
increases ROE will increase the sustainable growth rate by making the top bigger and the
bottom smaller. Increasing the plowback ratio will have the same effect.

Putting it all together, what we have is that a firm's ability to sustain growth depends
explicitly on the following four factors:

1. Profit margin. An increase in profit margin will increase the tirm's ability to generate
funds internally and thereby increase its sustainable growth.

2. Total asset turnover. An increase in the firm's total asset turnover increases the sales
generated for each dollar in assets. This decreases the firm's need for new assets as
sales grow and thereby increases the sustainable growth rate. Notice that increasing
total asset turnover is the same thing as decreasing capital intensity.

3. Financial policy. An increase in the debt-equity ratio increases the firm's financial
leverage. Since this makes additional debt financing available, it increases the
sustainable growth rate.

4. Dividend policy. A decrease in the percentagc of net income paid out as dividends
will increase the retention ratio. This increases internally generated equity and thus
increases internal and sustainable growth.
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I. Internal growth rate

Internal growth rate

TABLE 3.7

Summary of internal
and sustainable
growth rates

II.

ROAx b
ROAx b

where

RQA = Return on assets = Net income/Total assets

b = Plowback (retention) ratio

= Addition to retained earnings/Net income

= 1 - Dividend payout ratio

The internal growth rate is the maximum growth rate that can be achieved with no external
financing of any kind.

Sustainable growth rate

Sustainable growth rate ROE x b
1 ROE x b

where

ROE = Return on equity = Net income/Total equity

b = Plowback (retention) ratio

= Addition to retained earnings/Net income

= 1 - Dividend payout ratio

The sustainable growth rate is the maximum growth rate that can be achieved with no
external equity financing while maintaining a constant debt·equity ratio.

The sustainable growth rate is a very useful number. What it illustrates is the explicit
relationship between the firm's four major areas of concern: its operating efficiency as
measured by profit margin, its asset use efficiency as measured by total asset turnover, its
financial policy as measured by the debt-equity ratio, and its dividend policy as measured
by the retention ratio. If sales are to grow at a rate higher than the sustainable growth rate,
the firm must increase profit margins. increase total asset turnover. increase ti.nanciallever
age, increase earnings retention. or sell new shares.

The two growth rates, internal and sustainable, are summarized in Table 3.7.

A Note on Sustainable Growth Rate Calculations Very commonly. the sustain
able growth rate is calculated using just the numerator in our expression, ROE X h. This
causes some confusion, which we can clear up here. The issue has to do with how ROE
is computed. Recall that ROE is calculated as net income divided by total equity. If total
equity is taken from an ending balance sheet (as we have done consistently, and is com
monly done in practice), then our formula is the right one. However, if total equity is from
the beginning of the period, then the simpler formula is the correct one.

In principle, you'll get exactly the same sustainable growth rate regardless of which
way you calculate it (as long as you match up the ROE calculation with the right formula). In
reality, you may see some differences because of accounting-related complications. By the
way, if you use the average of beginning and ending equity (as some advocate), yet another
formula is needed. Also, all of our comments here apply to the internal growth rate as weI!.

A simple example is useful to illustrate these points. Suppose a tlrm has a net income
of $20 and a retention ratio of .60. Beginning assets are SI00. The debt-equity ratio is .25.
~o beginning equity is $80.

If we lise beginning numbers. we get the following:

ROE = $20/80 = .25 = 25%

Sustainable growth = .60 x .25 = .15 =15%
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For the same firm. ending equity is $80 + .60 X $20 = 592. So we can calculate this:

ROE =$20/92 = .2174 =21.74%

Sustainable growth = .60 x .2174/(1 - .60 x .2174) = .15 = 15%

These growth rales arc exactly the same (after accounting for a small rounding error in the
second calculation). See if you don't agree that the internal growth rate is 12%.

CONCEPT QUESTIONS

3.4a What does a firm's internal growth rate tell us?

3.4b What does a firm's sustainable growth rare tell us'!

3.4c Why is lhe slistainable growth rale likely to be larger than the internal growth rate'!

USING FINANCIAL STATEMENT
INFORMATION

Our last task in this chapter is to discuss in more detail some practical aspects of finan
cial statement analysis. In pal1icular, we will look at reasons for doing financial statement
analysis, how to go abollt getting benchmark information, and some of the problems that
come tip in the process.

Why Evaluate Financial Statements?

As we have discussed, the primary reason for looking at accounting information is that we
don't have, and can't reasonably expect to get, market value information. It is important to
emphasize that. whenever we have market information. we will use it instead of accouming
data. Also. if there is a conniet between a('(Qunting and market dat:.l. market data should
be given precedence.

Financial statement analysis is essentially an application of "management by excep
tion:' In many cases, such analysis will boil down to comparing ratios for one husiness
with some kind of average or representative ratios. Those ratios that seem to differ the most
from the avcrages are tagged for fUl1her study.

Internal Uses Financial statement information has a variety of uses within a firm,
Among the most important of these is performance evaluation. For cxample, manag
ers are frequently evaluated and compensated on the basi~ of accounting measures of
performance such as profit margin and return 011 equity. Also. finns with multiple divi
:-oions frequently compare the performance of those divisions using financial statement
information.

Another important internal use of financial statement information involves planning
for the future. Historical financial statemcnt information is very useful for generating
projections about the future and for checking the realism of assumptions made in those
projections.

External Uses Financial statements tire useful to pi.1I1ies outside the firm, including
short-term and long-term creditors and potential investors. For example, we would find such
information quite useful in deciding whether or not to gram credit to a new (.'ustomer.
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Standard Industrial
Classification (SIC)
code

U.S. government code
used to classify a firm
by Its type 01 bUSiness
operahons.

Learn more about

NAleS at
www.naics.com.
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We would also use this information to evaluate suppliers. and suppliers would use
our statements before deciding to extend credit to liS. Large clistomers use this informa
tion lO decide if we are likely to be around in the future. Credit-rating agencies rely on
financial statements in assessing a finn's overall creditworthiness. The common theme
here is that financial statements are a prime source of information abollt a finn's financial
health.

We would also find such information useful in evaluating our main competitors. We
might be thinking of launching a new product. A prime concern would be whether the
competition would jump in shortly thereafter. In this case, we would be intcrested in our
competitors' financial strength to see if they could afford the necessary development.

Finally. we might be thinking of acquiring another firm. Fini.U1cial statement infonna
tion would be essential in identifying potenlialtargcts and deciding what to offer.

Choosing a Benchmark

Given that we want 10 evaluate a division or a firm based on its financial statements. a
basic problem immediately comes up. How do we choose a benchmark. or a standard of
comparison? We describe some ways of getting started in this section.

Time·Trend Analysis One standard we could use is history. Suppose we found that
the current ratio for a particular finn is 2.4 based on the most recent tinancial statement
information. Looking back over the last to years, we might tind that this ratio has declined
fairly steadily over that period.

Based on this, we might wonder if the liquidity position of the firm has deteriorated.
It could be, of course. Ihal the finn has made changes that allow it to use its current assets
more efficiently. that the nature of the firm's business has changed. or that business prac
tices have changed. If we investigate, w~ might find any of these possible explanations.
This is an example of what we mean by management by exception-a deteriorating time
trend may not be bad. but it does merit investigation.

Peer Group Analysis The second means of establishing a benchmark is to identify
tirms similar in the sense that they compete in the same markets, have similar assets, and
operate in similar ways. In other words, we need to identify a peer grot/po There are obvi
ous problems with doing this since no two companies arc identical. Ultimately. the choice
of which companies to usc as a basis for comparison is subjective.

Onc common way of identifying potential peers is based on Standard Industrial
Classification (SIC) codes. These are four-digit codes established by the U.S. govern
ment for statistical reporting purposes. Firms with the same src code arc frequently
assumed to be similar.

The first digit in an SIC code establishes the general type of business. For ~xample.

tirms engaged in finance, insurance. and real estate have SIC codes beginning with 6. Each
additional digit narrows down the industry. So, companies with SIC codes beginning with
60 are mostly banks and bank like businesses: those with codes beginning with 602 arc
mostly commercial banks: and SIC code 6025 is assigned to national banks that are mem
bers of the Federal Reserve system. Table 3.8 is a list of selected two-digit codes (the first
two digits of the four-digit SIC codes) and the industries they represent.

Beginning in 1997, a new industry classification system was instituted. Specifically.
the North American Industry Classification System (NAIeS, pronounced "nakes") is in
tended to replace the older SIC codes, and it probably will eventually. Currently, however,
SIC codes are widely used.



Agriculture, Forestry, and Fishing
01 Agriculture productlon-erops
02 Forestry

Mining
10 Metal mining
13 Oil and gas extraction

Construction
15 Building construction
16 Construction other than building

Manufacturing
28 Chemicals and allied products
29 Petroleum refining
35 Machinery, except electrical
37 Transportation equipment

Transportation, Communication, Electric,
Gas, and Sanitary Service

45 Transportation by air
49 Electric, gas, and sanitary services
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Retail Trade
54 Food stores
55 Aulo dealers and gas stations
58 Eating and drinking places

Finance. Insurance, and Real Estate
60 Banking
63 Insurance
65 Real Estate

Services
78 Motion pictures
80 Health services
82 Educational services

TABLE 3.8

Selected two-digit
SIC codes
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SIC codes are far from perfect. For example. suppose you were examining financial
statements for Wal-Mart. the largest retailer in the United States. In a quick scan of the
nearest financial database. you might lind about 20 large. publicly owned corpormions with
this same SIC couc. but you might not be too comfortable with some of them. Target would
seem to be a reasonable pecr. but Neiman-Marcus also carries the same industry code. Are
WaJ-Mart and Neiman-Marcus really comparable?

As this example illustrates. it is probably 110\ appropriate to blindly usc SIC code-based
averages. Instead. analysts often identify a set of primary competitors and then compute a
set of averages based on just this group. Also. we may be more concerned with a group of
the top firms in an industry, not the average tlrm. Such a group is called an wipirolll Kroup.
because we aspire to be like them. In (his case. a financial statement analysis reveals how
far we have to go.

With these caveats about SIC codes in mind. we l:all now take a look at a specific in
dustry. Suppose we are in the retail hardware business. Table 3.9 contains some condensed
common-size financial statements for this industry from RMA, one of many sources of
such information. Table 3.10 contains selected ratios from the same source.

There i~ a large amount of information here. most of which is self-explanatory. On the
right in Table 3.9. we have current information rcported for different groups based on sales.
Within each sales group, common-size information is reported. For example, firms with
sales in the $10 million [0 $25 million range have cash and equivalents equal to 7.1 percenl
of total assets. There are :n companies in (his group, out of 345 in all.

On the left, we have three years' worth of summary historical information for the en
tire group. For example, operating expenses rose from 33.1 percent of sales to 33.9 percent
over that time.

Table 3.10 contains some selected ratios. again rep0l1ed by sales groups on the right
and time pertod on the left. To see how we might use this information, suppose our firm has
a current ratio of2. Based on the ratios. is this value unusual?

Looking at the current ratio for the overall group for the most recent year (third col
umn from the left in Table 3.10), we see that three numbers are reported. The one in the
middle, 2.4, is the median, meaning that half of the 345 firms had current ratios that were
lower and half had bigger current ratios. The other two numbers are the upper and lower
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TABLE 3.9

Comparative
Historical Data
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Selected financial statement information

RETAIL-Hardware Stores NAICS 444130 (SIC 5072, 5251)

Current Data Sorted By Sales

Type of Statement
11 17 17 Unqualified 1 1 3 12
42 54 52 Reviewed 13 11 12 11 5
85 110 109 Compiled 14 40 22 23 7 3
34 52 78 Tax Returns 15 39 9 9 5 1
57 76 89 Other 16 40 7 12 7 7

4/1101- 411102- 411/03- 291 (10/1/03-3/31/04) 25MM
3/31102 3/31103 3/31104 54 (4/1-9/30/03) 5-10 10-25 &

ALL ALL ALL o-1MM 1-3MM 3-5MM MM MM OVER
NUMBER OF

229 309 345 STATEMENTS 45 133 49 57 33 28

% % % ASSETS % % % % % %
6.1 6.0 6.4 Cash & Equivalents 5.7 6.9 6.9 5.9 7.1 3.8

13.3 13.8 13.6 Trade Receivables (net) 8.1 10.8 15.3 17.6 18.4 18.8
48.9 50.5 50.1 Inventory 52.6 51.1 52.1 47.2 46.3 47.7

1.3 1.8 1.9 All Other Current 1.5 2.2 1.3 3.0 .5 1.9
69.6 72.2 71.9 Total Current 68.0 71.1 75.6 73.6 72.3 72.1
17.8 17.0 16.7 Fixed Assets (net) 20.6 16.3 13.8 16.5 16.6 18.5

3.1 1.7 1.5 Intangibles (net) 2.4 1.4 1.3 1.0 .2 3.7
9.5 9.2 9.8 All Other Non-Current 8.9 11.3 9.3 8.8 10.9 5.7

100.0 100.0 100.0 Total 100.0 100.0 100.0 100.0 100.0 100.0

LIABILITIES
8.0 11.3 9.4 Noles PayabJe~Short Term 11.8 8.4 8.7 8.5 10.3 12.1
3.8 3.5 2.9 Cur. Mat.-LfT/D 2.6 2.8 2.8 4.0 2.5 1.6

156 15.5 15.3 Trade Payables 9.3 13.0 19.9 18.9 15.9 19.2
.2 .2 .2 Income Taxes Payable .0 .2 .0 .3 .2 .1

8.1 7.0 7.3 All Other Current 7.8 7.7 7.7 6.5 5.2 8.0
35.6 37.4 34.9 Total Current 31.5 32.1 39.2 38.2 34.0 41.0
20.6 19.0 20.6 Long Term Debt 31.7 24.0 19.1 15.1 10.6 11.9

.1 .1 .1 Deferred Taxes .0 .1 .2 .1 .2 .4
6.3 5.0 5.1 All Other Non-Current 9.8 4.8 4.0 4.3 2.2 6.3

37.4 38.5 39.2 Net Worth 26.9 39.0 37.5 42.3 53.0 40.5
Total Liabilities

100.0 100.0 100.0 & Net Worth 100.0 100.0 100.0 100.0 100.0 100.0

INCOME DATA
100.0 100.0 100.0 Net Sales 100.0 100.0 100.0 100.0 100.0 100.0

35.3 35.7 36.1 Gross Profit 39.6 37.0 35.8 34.3 34.3 32.9
33.1 33.1 33.9 Operating Expenses 39.5 34.5 33.1 31.5 32.3 29.8

2.2 2.5 2.3 Operating Profit .1 2.5 2.8 2.8 2.0 3.1
.4 .2 -.1 All Other Expenses (net) .5 .0 -.4 -.1 -1.1 .1

1.8 2.3 2.3 Profit Before Taxes -.4 2.4 3.1 2.9 3.1 3.0

M - S thousand; MM = $ million.

Interpretation of Statement Studies Figures: RMA cautions thallhe studies be regarded only as a general guideline and not as an absolute industry
norm. This IS due to limited samples within categories, the categonzation 01 companies by their primary Standard Industrial Classification (SIC)
number only, and different methods of operations by companies within the same industry. For these reasons, RMA recommends that the figures be
used only as general gUidelines In addition to other methods of fmancial analysis.

© 2004 by RMA. All rights reserved. No part 01 this table may be reproduced or utilized in any form or by any means, electronic or mechanical,
Includmg photocopying, recording, or by any information storage and retrieval system, without permission in wnting from RMA.
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TABLE 3.10 Selected ratios

RETAIL Hardware Stores NAICS 444130 (SIC 5072 5251)- ,
Comparative Historical Data Current Data Sorted by Sales

Type of Statement

11 17 17 Unqualified 1 1 3 12
42 54 52 Reviewed 13 11 12 11 5
85 110 109 Compiled 14 40 22 23 7 3
34 52 78 Tax Returns 15 39 9 9 5 1
57 76 89 Other 16 40 7 12 7 7

4/1/01- 4/1/02- 4/1103- 291 (10/1/03-3131/04) 25MM
3/31/02 3/31/03 3131/04 54 (411-9130/03) 5-10 10--25 •
All All All o--lMM 1-3MM 3-5MM MM MM OVER

NUMBER OF
229 309 345 STATEMENTS 45 133 49 57 33 28

RATIOS
3.7 37 3.7 6.7 4.4 3.2 3.3 3.1 2.7
2.2 2.2 2.4 Current 2.9 2.6 2.3 2.4 2.1 1.8
1.4 1.5 1.5 1.3 1.7 1.6 1.4 1.5 1.5

1.0 11 11 1.2 11 1.3 10 1.4 1.0
.5 (308) 5 .6 Quick .6 .5 .5 .7 .6 .6
.2 .2 .3 .2 .3 .3 3 .4 .3

7 49.8 7 49.8 6 56.5 3 1126 5 67.5 7 55.3 10 36.4 7 51.7 7 53.2
Salest

15 24.5 14 26.5 14 26.3
Receivables

10 35.2 11 31.8 19 18.9 17 21.1 22 16.8 17 21.3
27 134 29 12.4 2. 13.2 24 15.3 21 17.2 35 10.5 33 10.9 .0 9.1 37 10.0

81 4.5 .5 43 .0 4.6 lOS 3.5 101 3.6 ., 4.5 70 5.2 61 6.0 71 5.1
Cos! of Sates!

121 3.0 120 3.0 120 3.0 ,., 2.0 127 2.9 120 3.0 96 3.8 101 3.6 .7 4.2
163 2.2 171 2.1 174 2.1

Inventory
271 1.3 179 2.0 ,.7 1.9 136 2.7 136 27 142 2.6

18 20.0 17 21.3 1. 20.6
Cost of Sales!

2 179.2 15 24.0 19 19.0 24 15.5 20 18.2 23 16 1
29 12.7 30 12.3 2. 13.2 20 18.5 25 14.4 36 10.3 32 11.5 27 13.7 32 11.5
46 7.9 50 7.4 44 8.3

Payables
39 9.4 41 8.9 62 5.9 '7 7.8 37 9.9 52 7.0

4.4 4.2 4.0
Sales!

2.6 3.8 4.2 4.9 5.7 5.3
6.7 7.0 6.2

Working Capital
4.0 5.6 7.1 7.2 8.5 10.0

12.9 12.3 12.1 13.6 11.1 11.9 14.0 12.5 13.8

'.8 8.1 7.8
EBIT/ 3.' 7.2 7.0 10.9 13.7 11.9

(213) 2.1 (269) 2.8 (314) 31
Interesl

(40) 1.0 (120) 2.9 (42) 3.0 (55) 3.5 (29) 6.7 4.8
1.1 1.1 12 - 7 1.2 16 1.6 2.4 2.8

45 5.5 5.2 Net Prolil I Depr., 6.0 5.9 3.7 5.0
(53) 2.0 (73) 2.4 (74) 1.9 Dep.,Amort.l (25) 1.9 (13) 3.1 (16) 1.2 (12) 17

11 .5 11 Cur. Mat. UT/D 1.4 1.2 .3 8

.2 .2 .1 .1 .1 1 .1 .2 .3
Fixed!

.4 .4 .4 .6 .4 3 .4 .3 .5
Worlh UNO11 1.0 .9 1.0 .7 11 4 9

6 7 .6
Debt!

.6 .6 .5 .6 .5 .8
1.7 1.5 1.5

Worth
1.9 1.6 1.6 1.3 .8 14

4.8 3.7 4.1 UNO 44 4.6 3.0 1.9 3.0

27.6 29.2 29.6 %Prolll 48.'1 29.7 27.2 28.3 20.9 38.8
(203) lOA (2n) 11.9 (315) 12.3 Before Taxesl (35) 6.5 (119) 14.3 (47) 10.3 (55) 14.'1 11.3 (26) 16.8

1.6 2.2 3.0 Tangible Net Worth .0 1.9 7.0 4.7 3.8 8.3

9.1 11.5 10.4
% Profit Before

7.4 10.4 9.2 12.3 10.1 12.3
3.2 4.7 4.5

TaxesiTotal Assets
.4 4.6 5.5 5.0 4.1 7.3

2 .2 .6 -4.2 .3 1.8 1.8 2.0 3.1

(continued)
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TABLE 3.10 Selected ratios (concluded)

RETAIL-Hardware Stores NAICS 444130 (SIC 5072 5251).
Comparative Historical Data Current Data Sorted by Sales

Type of Statement

40.5 41.1 42.9
Salesl

35.6 45.8 51.7 50.5 35.8 42.0

204 19.6 21.5
Net Fixed Assets

16.1 21.7 23.6 19.9 21.9 19.9

87 9.2 10.9 6.6 8.8 13.8 10.7 13.1 12.6

3.0 3.1 3.0
SaleS!

2.3 2.8 3.0 3.2 3.4 3.5

2.4 2.4 2.4 '.8 2.3 2.4 2.7 2.6 2.B
Tolal Assets

1.8 1.8 1.8 '.2 '.8 1.8 2.0 2.2 2.0

.7 .7 .7 .9 .7 .8 .5 .6 .7

(200) 1.2 (266) 1.2 (291) 1.2
% Depr., Oep.,

(33) 20 (108) 1.2 (42) '3 (54) 1.2 (3') 1.0 (23) 1.1
Amor1JSales

2.2 2.0 2.0 30 2.5 1.8 1.7 1.6 1.8

2.0 2.3 2. , % Officers', 3.4 2.4 1.7 2.2 1.7

('36) 4.0 {'68} 4.0 (20') 3.4 Directors', Owners' (24) 6.4 (B5) 4.5 (37( 2.5 (32) 3.0 ('B) 2.3

6.' 7.0 5.7 Camp/Sales 8.9 6.3 39 4.2 2.9

2517327M 3762671M 4Q42329M Net Sales ($) 26717M 249144M 193B60M 401344M 531452M 2639812M

1153657M 1607310M 1667038M Tolal Assets (5) 16485M 116465M 96858M 171385M 200351M lQ65494M

M = $ thousand; MM = $ million

C 2004 by AMA. All rights reserved. No part of thiS lable may be reproduced or utilized in any form or by any means. electronic or mechanical,
including photocopying. recording, or by any information storage and retrieval system, without permission in wriling Irom RMA.

quartiles. So, 25 percent of the flnns had a current ratio larger than 3.7 and 25 percent had
a current ratio smaller than 1.5. Our value of 2 falls comfortably within these bounds, so
it doesn't appear too unusual. This comparison illustrates how knowledge of the range of
ratios is imp0l1ant in addition 10 knowledge of the average. Notice how stable the current
nHio has been for the last three years.

More Ratios

Take a look at the masI recent numbers reported for Sales/Receivables and EBITllnterest In Table 3.10

What are the overall median values? What are these ratios?

(f you look back at our diSCUSSion. you will see that these are the receivables turnover and the

lImes interest earned. or TIE, rallos. The medIan value for receivables turnover lor the entue group

IS 263 times. So. the days In receivables would be 365/263 = 14. which is the bold-faced number

reported. The median lor the TIE is 3 1 times. The number In parentheses Indicates that the calculation

is meaningful for, and therefore based on. only 314 of the 345 compames In this case. the reason IS

probably that only 314 companies paid any slgmflcant amount of interest.

There arc many sources of ratio information in addition to the one we examine here.
Our ncarby \t\I'rJrk tlie Weh box shows how to get this information for just about any com

pany, along with some very useful benchmarking information. Be sure to look iL over and
then benchmark your favorite company,
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.

A s we discussed in this chapter, ratios are an important tool for examining a company's perform
ance. Gathering the necessary financial statements can be tedious and lime consuming. For

tunately, many sites on the Web provide this information for free. One of the best is www.reuters.com.
We went there, entered a ticker symbol "GPS" (for The Gap), and then selected the "Ratio Comparison"
link. Here is an abbreviated look at the results:

Gap Inc GPS (NYSE)

Sector: ServlI;es Industly. RetClil (Apll<lrel)

As of 4:01 PM EST Price Change Percent Change

$20.02u50

fiNANCIAL STRENGTH

Company Industry Sector S&P 500

~ck Ratio (MRQ) 153 1.03 0,80 1.22

Current Ratio (MRQ) 2.43 2.29 1.31 1.75

LT DeIJl to Equity (MRQ) 0.10 0.21 084 0.62

Total Debt to Equity (MRQ) 0.10 0.24 0.97 0.78

Interest Coverage (TTM) NM 29,38 10.34 14.21

Most of the information is self-explanatory. The interest coverage ratio is the same as the times
interest earned ratio discussed in the text. The abbreviation MRO refers to results from the most recent
quarterly financial statements, and TIM refers to results from the previous ("trailing") 12 months. Here's
a question for you about The Gap: What does it imply when the long-term debt~equity and total debl
equity ratios are the same? The site also provides a comparison to the industry, business sector, and
sap 500 averages for the ratios. Other ratios are available on the site and some have five-year averages
calculated. Have a look!

Problems with Financial Statement Analysis

We close out our chapter on working with financial statements by discussing some addi
tional problems that can arise in using financial statements. In one way or another, the basic
problem with financial statement analysis is that there is no underlying theory to help us
identify which items or ratios to look at and to guide us in establishing benchmarks.

As we discuss in other chapters, there are many cases where financial theory and eco
nomic logic provide guidance in making judgments about value and risk. Very little such
help exists with financial statements. This is why we can't say which ratios matter the most
and what a high or low value might be.

One particularly severe problem is that many firms, such as General Electric (GE), are
conglomerates owning more or less unrelated lines of business. The consolidated financial
statements for such firms don't really fit any neat industry category. More generally. the
kind of peer group analysis we have been describing is going to work best when the firms
are strictly in the same line of business. the industry is competitive. and there is only one
way of operating.



What's in a Ratio?

A braham Briloff, a well-known financial commentator, fa
mously remarked that "financial statements are like fine

periume; to be sniffed but not swallowed." As you have proba

bly figured out by now, his point is that information gleaned from

financial statements-and ratios and growth rates computed
from that information-should be taken with a grain of salt.

For example, looking back at the beginning of the chapter,

investors must really think that Ciena Corporation will have ex

traordinary growth. After all, they are willing to pay about $3,900

for every dollar the company currently earns, which definitely

makes it look like a growth company. Of course, this PE ratio
is too high to be meaningful. What happened was that Ciena's

earnings in 2006 were abnormally low at just $0.01 per share,

so the PE would be huge for any typical stock price.
Another problem that can occur with ratio analysis is nega

tive equity. Let's look at Sirius Satellite Radio for example. The
company reported a loss of about $1.1 billion dollars during

2006, and its book value of equity was negative $389 million.
If you calculate the ROE for the company you will find thai it is

aboul 283%, which is outstanding. Unfortunately, if you exam
ine the ROE a little closer you will find something unusual: The

more the company loses, the higher Ihe ROE becomes. That's

a "Sirius" problem! Also, in this case, the market-to-book and

PE ratios are both negative. How do you interpret a negative
PE? We're not really sure either. Whenever a company has a

negative book value of equity, it means the losses lor the com
pany have been so large that they have erased all the book

equity. In this case, ROE, PE ralios, and market-to-book ralios
are usually not reported because they lack meaning.

Even il the company's book equity [s positive, you still
have to be carefuL For example, consider GoodyearTire, which

had a market-to-book ratio of about 12 at Ihe end of 2006. Since
this ralio measures Ihe value created by the company for share

holders, this would seem to be a good sign. But a closer look

shows that Goodyear TIre's book value of equity per share was
$24.02 in 1998, but il dropped to as low as $0.07 in 2003 before

increasing to $1.75 in 2006. The drop was due to accounting
changes made by the company, not gains or losses, but it none

theless dramatically increased the market-to-book ratio during

this period.
Financial ratios are important tools used in evaluating

companies of all types, but you cannot simply lake a number as
given. Instead, before doing any analysis, the first step is 10 ask

whether the number actually makes sense.

Another problem that is becoming increasingly common is that major competitors
and natural peer group members in an industry may be scattered around the globe. The
automobile industry is an obvious example. The problem here is that financial state
ments from outside the United States do not necessarily conform at all to GAAP (more
precisely. different countries can have different GAAPs). The existence of different
standards and procedures makes it very difficult to compare financial statements across
national borders.

Even companies that are clearly in the same line of business may not be comparable.
For example. electric utilities engaged primarily in power generation are all classified in the
same group (SIC 4911). This group is often thought to be relatively homogeneous. However.
utilities generally operate as regulated monopolies, so they don't compete with each other.
Many have stockholders, and many are organized as cooperatives with no stockholders.
There are several different ways of generating power, ranging from hydroelectric to nuclear,
so the operating activities can differ quite a bit. Finally, profitability is strongly affected by
regulatory environment. so utilities in different locations can be very similar but show very
different profits.

Several other general problems frequently crop up. First, different firms use dif
ferent accounting procedures-for inventory, for example. This makes it difficult to
compare statements. Second. different firms end their fiscal years at different times.
For firms in seasonal businesses (such as a retailer with a large Christmas season), this
can lead to difficulties in comparing balance sheets because of fluctuations in accounts
during the year. Finally, for any particular firm, unusual or transient events, such as a
one-time profit from an asset sale, may affect financial performance. In comparing finns,
such events can give misleading signals. Our nearby Re(tli(\' Bytes box discusses some
additional issues.
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CONCEPT QUESTIONS

3.Sa What are some uses for financial statemenl analysis?

3.Sb What are SIC codes and how might they be useful?

3.Se \Vhy do we say that financial statement analysis is management by exception?

3.5d What are some of the problems that can come up with financial statement nnalysis?

SUMMARY AND CONCLUSIONS
This chapter has discussed aspects of financial statement analysis, including

1. Standardized financial statements. We explained that differences in finn size make
it diflkult to compare financial statements, and we discussed how to form common·
size statements to make comparisons easier.

2. Ratio analysis. Evaluating ratios of nccounting numbers is another way of comparing
financial statement information. We therefore defined and discussed a number of the
most commonly rc;portcd and used financial ratios. \Ve also discussed the famous
Du Pont identity as a way of analyzing financial performance, and we examined the
connection between profitability. tinancial policy, and growth.

3. Using financial statements. We described how to establish benchmarks for
comparison purposes and discussed some of the lypes of information that are
available. We then examined some of the potential problems that can arise.

After you have studied this chapter, we hope that you will have some perspective on

the uses and abuses of financial statements. You should also find that your vocabulary of
business and tinancial terms has grown substantially.

CHAPTER REVIEW AND SELF·TEST PROBLEMS
3.1 CommonaSize Statements. Below are the most recent financial statements

for Wildhack. Prepare a common-size income statement ba.'\ed on this
information. How do yOll interpret the standardized net income'! What percentage
of sales goes to cost of goods sold;!

WILDHACK CORPORATION
2008 Income Statement

($ in millions)
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Sales
Cost 01 goods sold
Depreciation

Earnings before interest and taxes
Interest paid

Taxable income
Taxes (34%)

Net income

Dividends
Addition to retained earnings

$46
86

$3,756
2,453

490
$ 813

613

$ 200
68

$ 132
=
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WILDHACK CORPORATION
Balance Sheets as of December 31, 2007 and 2008

($ In millions)

3.3 ROE and the Du Pont Identity. Calculate the 200S ROE for the Wildhack
Corporation and then break down your answer into its component parts using the
Du Pont identity.

3.4 Sustainable Growth. Based on the following information, wh~l growth rate
can Corwin maintain if no external financing is used? What is the susminable
growth rate?

2008

$ 144
1,039

$1,183

$2,077

$ 300
2,442

$2,742

$ 200
1.200

$1,400

2007

5 124
1,412

$1,536

51,804

$ 300
2.356

$2,656

Balance Sheet

$ 600 Long-term debt
BOO EqUity

$1,400 Total

Liabilities and Owners' Equity
Current liabilities

Accounts payable
Notes payable

Total

Long-term debt

Owners' equity
Common stock
and paid-in surplus
Retained earnings

Total

Tolalliabilities
and owner's equity $5,996

2008

CORWIN COMPANY
Financial Statements

Current assets
Net fixed assets

Total

2007

Assets

$ 77

Current assets
Cash $ 120 $ 88
Accounts receivable 224 192
Inventory 424 388

Total $ 768 5 648

Fixed assets
Net plant

and equipment 55,228 $5,354

Total assets 55,996 56,002

Dividends

Income Statement

Sales $2,750
Cost of sales 2,400
Tax (34%) 119

Net income $ 231

3.2 Financial Ratios. Based 011 the balance sheets and income statem~l1t in the
previous problem. calculate the following ratios for 2008:

Current ratio

Quick ratio

Cash ratio

Inventory turnover

Recei vables turnover

Days' sales in inventory

Days' sales in receivables

Total debt ratio

Times interest earned ratio

Cash coverage ratio
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• Answers to Chapter Review and Self·Test Problems

3.1 Vi'e'vc calculmed the common-size income starement below. Remember that we
simply divide each item by total sales.

WILDHACK CORPORATION
2008 Common-Size Income Statement

8\

Sales
Cost of goods sold
Depreciation

Earnings before interest and taxes
Interest paid

Taxable income
Taxes (34%)

Net Income

Dividends
Addition to retained earnings

1.2%
2.3

100.0%
65.3
13.0

21.6
16.3

5.3
1.8

3.5%

Net income is 3.5 percent of sales. Since this is the percentage of each sales dollar
thal makes its way 10 the bottom line, the standardized net income is the finn's
profit margin. Cost of goods sold is 65.3 percellt of sales.

3.2 We'vc cakulated the ratios below based on the cnding ligures. If you don't
remember a definition. refer back to Table 3.5.

Current ratio $648/$1,183 = .55 times

Quick ratio $280/$1,183 = .24 times

Cash ratio S88/$I, 183 .07 times

Inventory turnover 52A53/5368 = 6.7 times

Receivables turnover $3,756/$192 = 19.6 times

Days sales in invcnlory 365/6.7 = 54.5 days

Days sales in receivables 365/19.6 = 18.6 days

TOlal debl ratio $3,260/$6.002 = 54.3%

Times interest earned ratio $813/$613 = 1.33 times

Cash coverage ratio $1,303/S613 = 2.13 times

3.3 The return on equity is the ratio ornet income to total equity. For Wildhack, this is
S 132/$2.742 = 4.8%. which is not outstanding. Given the Du Pont identity. ROE
can be written as:

ROE = Profit margin X Total asset turnover X Equity multiplier

= $132/$3,756 X $3,756/56,002 X $6,002/$2,742

= 3.5% X .626 X 2.19

= 4.8%

Notice thm return on assets, ROA. is 3.5% X .626 = 2.2%.

3.4 Corwin retains h = (I - .33) = :'13 = .67 of net income. Return 011 assets is
$231/51.400 = 16.5%. The inlernal growth rale is:

ROA X b .165 X 'I, = 12.36%
ROAx!J 1-.165X'I,
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Current Ratio. What effect would the following actions have on a firm's
current ratio'? Assume that net working capital is positive.

a. Inventory is purchased.

h. A supplier is paid.

c. A short-term bank loan is repaid.

d. A long-term debt is paid off early.

c. A customer pays off a credit account.

f. Inventory is sold at cost.

g. Inventory is sold for a profit.

Current Ratio and Quick Ratio. In recent years, Dixie Co. has greatly
increased its current ratio. At the same time. the quick ratio has fallen. What has
happened? Has the liquidity of the company improved?

Current Ratio. Explain what it means for a firm to have a current ratio equal
to .50. Would the firm be better off if the Clment ratio were 1.50') What if it were
15.()'! Explain your answers.

Financial Ratios. Fully explain the kind of information the following llnancial
ratios provide about a firm:

a. Quick ratio

b. Cash ratio

c. Capital intensity ratio

d. Total asset turnover

c. Equity multiplier

f. Long-term debt ratio

g. Times interest earned ratio

h. Prollt margin

i. Return on assets

j. Return on equity

k. Price-earnings ratio

Standardized Financial Statements. What types of information do common
size financial statements reveal about the firm? What is the best use for these
common-size statements?

Peer Group Analysis. Explain what peer group analysis means. As a financial
manager, how could you use the results of peer group analysis to evaluate the
performance of your tirm? How is a peer group different from an aspirant group?

Du Pont Identity. Why is the Du Pont identity a valuable tool for analyzing the
performance of a firm? Discuss the types of information it reveals as compared to
ROE considered by itself.

19.25%, so we can calculate

14.72%

Return on equity for Corwin is $231/$1,200 =
the sustainable growth rate as:

ROE X b ,1925 X '/,
1 - ROE X h I - .1925 X Of,

3.1

3.4

3.3

3.2

3.5

3.6

3.7

@

@

®

@

®
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3.8 Industry-Specific Ratios. Specialized ratios are sometimes used in specific
industries. For example, the so-called book-to-bill ratio is closely watched for
semiconductor manufacturers. A ratio of .93 indicates that for every $100 worth
of chips shipped over some period, only $93 worth of new orders were received.
In September 2006. thc North American semiconductor equipment industry's
book-to-bill ratio was at parity, or 1.0, with orders of $1.6 billion and billings
of $1.6 bi11ion. The most recent peak in the book-to-bill ratio was in December
2003 when it reached] .23. Orders for September 2006 declined 6 percent from
August, but were up 65 percent from September 2005. Billings in September
2006 were down 6 percent from August but up 50 percent from September
2005. What is this ratio intended to measure? Why do you think it is so closely
followed?

3.9 Industry-Specific Ratios. So-called same-store sales are a very important
measure for companies as diverse as McDonald's and Sears. As the name
suggests, examining same-store sales means comparing revenues from the same
stores or restaurants at two different points in time. Why might companies focus
on same-store sales rather than total sales?

3.10 Industry-Specific Ratios. There are many ways of using standardized
financial information beyond those discussed in this chapter. The usual goal is
to put firms on an equal footing for comparison purposes. For example, for auto
manufacturers, it is common to express sales, costs, and profits on a per-car basis.
For each of the following industries, give an example of an actual company
tind discuss one or more potentially useful means of standardizing financial
infonnation:

a, Public utilities

b, Large retailers

c. Airlines

d, Online services

c. Hospitals

r. College textbook pnblishers

3.11 Financial Statement Analysis. You are examining the common-size income
statements for a company for the past five years and have noticed that the cost
of goods as a percentage of sales has been increasing steadily. At the same time.
EBIT as a percentage of sales has been decreasing. What might account for the
trends in these ratios'!

3.12 Financial Statement Analysis. In the previous question, what actions might
managers take to improve these ratios?

83

QUESTIONS AND PROBLEMS
• 'f 1M...

@ 1. Calculating Liquidity Ratios. SDJ, Inc., has net working capital of $1 ,350,
current liabilities of $4,290, and inventory of $ I,820. What is the cunent ratio? What
is the quick ratio'!

2. Calculating Profitability Ratios. Tinker's Bells has sales of $27 million. total
assets of $19 million, and total debt of 56.4 million. If the profit margin is 8 percent,
what is net income? What is ROA? What is ROE?

Basic
(Questions 1-25)
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3. Calculating the Average Collection Period. Pujols Lumber Ynrd has a current
accounts receivable balance of $645,382. Credit sales for the year just ended were
$5,871.650. \Vllat is the receivables turnover? The days' sales in receivables? How
long did it take all average for credit customers to payoff their <.lccoul1(s during the
past year?

4. Calculating Inventory Turnover. Touche Corporation has ending inventory of
$743,186. and cost of goods sold for the year just ended was $8,493,825. What is the
inventory turnover? The days' sales in invemory'! How long on average did a unit of
inventory sit on the shelf before it was sold?

5. Calculating Leverage Ratios. Myrtle Golf, Inc., has a total debt ratio of. 70.
What is its debt-equity ratio'! Wha! is its equity multiplier?

6. Calculating Market Value Ratios. Storieo Cleaning, Inc., had additions
to retained earnings for the year just ended of $530,000. The finn paid out
£ 190.000 in cash dividends, and it has ending total equity of $6.8 million. If
Storieo currently has 570.000 shares of common stock outstanding, Wh;H are
earnings per share'! Dividends per share'! What is book value per share'? If the
stock currently sells for 539 per share, what is the market-ta-book ratio'!
The price-earnings ratio? If total sales were $16 million, what is the price
sales ratio'!

7. Du Pont Identity. If Windemere Legal has an equity multiplier of 1.60, total asser
turnover of 1,32, and a pruJit margin of 8 percent, what is its ROE?

8. Du Pont Identity. Jill1iny Cricket Removal has a profit margin of 10 percent, total
asset turnover of 1.35. and ROE of 15.70 percent. What is this linn's debt-equity ratio'?

9. CalCUlating Average Payables Period. For the past year, HIM, Inc., had a cOst
of goods sold of $48,813. At the end of the year. the accounts payable balance was
$11,816. How long on average did it takc the company to payoff its suppliers during
the year? What might a large value for this ratio imply'!

10. Equity Multiplier and Return on Equity. Mansker Company has '-I deht-equity
ratio of .80. Return on assets is 8.9 percent, and total equity is $590,000. What is the
equity multiplier'! Return on equity'! Net income?

11. Internal Growth. If Hinder. Inc., has an I I percent ROA and a 20 perccm payout
ratio, what is its internul growth rate?

12. Sustainable Growth. If the Crash Davis Driving School has a 14.2 percent ROE
and a 25 percent payout ratio, what is its sustainable growth ratc?

13. Sustainable Growth. Based 011 the following information. calculate the
sustainable growth rate for Southern Sky:

Protit margin = 7.4%

Capital intensity ratio = 0.55

Debt-equity ratio = 0.30

Net income = . 70,000

Dividends = $25.000

14. Sustainable Growth. Assuming the following ratios are constant. what is the
sustainable growth rate?

Total asset turnover = 1.75

Profit margin = 8.3%

Equity multiplier = 1.85

Payout ratio = 40%
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Belhesda Mining Company reports the following balance sheet information for
2007 and 2008. Use this information to work Problems 15 through 17.

BETHESDA MtNING COMPANY
Balance Sheets as of December 31, 2007 and 2008

2007 2008 2007 2008
Assets Liabilities and Owners' Equity

Current assets Current liabilities
Cash $ 18,288 $ 22,455 Accounts payable $149,940 $144,722
Accounts receivable 44,062 55,457 Notes payable 69,246 101,134

Inventory 104,339 144,696 Total $219,186 $245,856
Total $166,689 $222,608 Long-term debt 190,000 131.250

Owners' equity
Common stock and paid-in surplus $160.000 $160.000

Fixed assets Accumulated retained earnings 179.693 247,490
Net plant and equipment 582,190 561.988 Total $339.693 $407,490

Total assets $748,879 $784,596 Total liabilities and owners' equity $748,879 $784,596

15. Preparing Standardized Financial Statements. Prepare [he 2007 and 2008 ~

common-size balance sheets for Bethesda Mining.

16. Calculating Financial Ratios. Based on the balance sheets given for Bethesda
Mining, calculate the following financial ratios for each year:

a. Current ratio

b. Quick ratio

c. Cash ratio

d. Debt-equity ratio and equity l11ulliplier

c. Total debt rdtio

17. Du Pont Identity. Suppose that the Bethesda Mining Company had sales of
$2.678,461 and net income of $132.186 for the year ending December 31, 2008.
Calculate the Du Pont identity.

18. Du Pont Identity. The PawIonia Tree Company has an ROA of 12 percent.
a 7 percent profit margin, and an ROE of 17 percent. What is the company's total
asset turnover? What is the equIty multiplier?

19. Return on Assets. Bartlett's Pears has a profit margin of 7.5 pen:cnt on sales of
$26,000.000. If the firm has debt of $9,500,000 and total assets of S 19,000.000, what
is the finn's ROA?

20. Calculating Internal Growth. The most recent financial statements fur Conoly
Manufacluring Co. are shown below:
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Income Statement Balance Sheet

Sales
Costs

Taxable income
Tax (35%)

Net Income

$41,800
23,820

$17,980
6,293

$11,687

Current assets
Fixed assets

Total

$18,000
68,900

$86,900

Debt
Equity

Total

$28,600
58,300

$86,900
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Evaluate the grocery chain's claim. What is the basis for the statement'? Is this claim
misleading? Why or why not?

29. Using the Du Pont Identity. The Rainbow Company has net income of
$132,500. There are cWTently 29.70 days" sales in receivables. Total assets are
S820,000, total receivables arc SI38.6oo, and the debt-equity ratio is 0.60. What is
the company's prollt margin? Its total asset turnover'? Its ROE?

30. Calculating the Cash Coverage Ratio. Delectable Turnip Inc:s net income for
the most rccellt year W'L, SI 0,508. The tax rate was 34 percent. The firm paid S3,685
in total interest expense and deducted $4.382 in depreciation expense. What was the
company's cash coverage fHtio for the year?

Assets and costs arc proportional to sales. Debt and equity are not. The company
maintains a constant 40 percent dividend payout ratio. No external financing is
possible. What is the internal growth rate?

21. Calculating Sustainable Growth. For Conoly Manufacturing in Problem 20.
what is the sustainable growth rate?

22. Total Asset Turnover. Kaleb's Karate Supply had a profit margin of9 percent.
sales of$17 million. and lOla) assets or$7 million. \Vhat was 10lal asset turnover'! If
management set a goal of increasing total asset turnover to 2.75 times. what would
the new sales figure need to be. assuming no increase in total assets?

23. Return on Equity. Schism. Inc.• has a total debt ratio 01'0.70, total debt of
S265.000. and net income of S24.850. What is the company's return on equity'!

24. Market Value Ratios. Riggins Trucking. Inc.. has a current stock price of

541. For the past year. the company had net income of S5. I50,000. total e'luity of
S2 I,580,000, sales of S39,000.000, and 4.1 million shares of stock outstanding.
What is the earnings per share (EPS)? Price-earnings ratio? Price-sales ratio?
Book value per share? Market-la-book ratio?

25. Profit Margin. Rolston Recording has total assets of SI 0,500.0{)() and a total asset
turnover of 2.10 timcs.lflhe return on assets is 13 percent, what is its profit margin?

26. Using the Du Pont Identity. Y3K, Inc., has sales ofS9,980. total asselS of
$3.140. and a debt-equity ratio of 0.25. Ifits return 011 equity is 16 percent, what is
its net income?

27. Ratios and Fixed Assets. The Hooya Company has a long-term debt ratio (i.e.•

the ratio of long-term debt to long-term debt plus equity) of 0.60 and a current ratio
of 1.3. Current liabilities are $900. sales are $6,590. profit margin is 9 percent, and
ROE is 16 percent. What is the amount of the finn's net fixed assets?

28. Profit Margin. In response to complaints about high prices, a grocery chain runs
the following advertising campaign: "If you pay your child $1 to go buy $25 worth
of groceries. then your child makes twice as much on the trip as we do." You've
collected the following information from the grocery chain's financial statements:

$660.0

13.2
280.0

151.5

Sales

Net income

Total assets

Total debt

(millions)

@
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31. Calculating the Times Interest Earned Ratio. For the most recent year, Fame,
Inc., had sales of $378,000, cost of goods sold of $95,400, depreciation expense
of $47,000, and additions to retained earnings of $48,750. The firm currently has
20,000 shares of common stock outstanding, and the previous year's dividends per
share were SJ.40. Assuming a 34 percent income tax rate. what was the times interest
earned ratio?

32. Return on Assets. A fire has destroyed a largc percentage of the financial records
of the Inferno Company. You have the task of piecing together information in order
to release a financial repmi. YOLI have found the return all equity to be J6.5 percent.
Sales were $1.625,000, the total deht ratio was 0.30, and total debt was $648,000.
What is the return on assets (ROAr?

33. Ratios and Foreign Companies. Prince Albert Canning PLC had a 2008 net
loss 01'£ 16, 182 on salcs of £238, 165 (both in thousands of pounds). What was the
company's profit margin'! Does the fact that these figures are quoted in a foreign
currency make any difference? Why'! In dollars. sales \vere $454,058. What was the
net loss in dollars'!

Some recent financial statements for Smolira Golf, Inc., follow. Use this
information to work Problems 34 through 37.

SMOLIRA GOLF, INC.
Balance Sheets as of December 31, 2007 and 2008
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$30,000
4,685

$34,685

$49,560

$ 1,778
1.525

72

$ 3.375

$11,500

Assets

Current assets
Cash
Accounts receivable
Inventory

Total

Fixed assets

Net plant and equipment

Total assets

2007

$ 2,351
3,419
8,856

$14,626

$34,934

$49.560

2008

$ 2.505
4,158
9,873

$16,536

2007

Liabilities and Owners' Equity

Current liabilities
Accounts payable
Notes payable
Other

Total

Long-term debt
Owners' equity

Common stock
and paid-in surplus

Accumulated retained earnings

Total

Totalliabillties and owners' equity

2008

$ 1,971
1,582

161

$ 3,714

$12,500

$30.000
22,443

$52,443

$68.657

SMOLIRA GOLF, INC.
2008 Income Statement

Sales
Cost of goods sold
Depreciation
EBIT
Interest paid

Taxable income
Taxes

Net income

$124.380
64,805

3,582
$ 55,993

980

$ 55.013
19.255

$ 35,758

Dividends
Retained earnings

$18,000
17,758
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35. Du Pont Identity. Construct the Du Pont identity for Smo1ira Golf.

36. Market Value Ratios. Smolira Golf has 10,000 shares of common stock
outstanding, and the market price for a share of stock at the end of 2008 was
$73. What is the price-earnings ratio? What is the price-sales ratio? What are the
dividends per share'? What is the market-to-book ratio at the end of 2008'1

37. Interpreting Financial Ratios. After calculating the ratios for Smolira Golf,
you have uncovered the following industry ratios for 2008:

How is Smolira Golf performing based on these ratios?

38. Growth and Profit Margin. It's Yours Manufacturing wishes to maintain a
growth rate of 8 percent a year, a debt-equity ratio of 0.45, and a dividend payout
ratio of 25 percent. The ratio of total assets to sales is constant at 1.40. What profit
margin must the firm achieve?

39. Market Value Ratios. Abercrombie & Fitch and Ann Taylor reported the
following numbers (in millions) for fiscal year 2007. Calculate the earnings
per share, market-ta-book ratio, and price-earnings ratio for each company.

4.7
3.8

.60
16.3%

Upper Quartile

2.4
2.6

.40
11.9%

Median

1.2
1.9

.25
8.4%

Lower Quartile

Current ratio
Total asset turnover
Debt-equity ratio
Profit margin

34. Calculating Financial Ratios. Find the following financial ratios for SmoJira
Golf (use year-end figures rather than average values where appropriate):

Short-term solvency ratios

o. Current ratio

b. Quick ratio

c, Cash ratio

Asset utilization ratios

d. Total asset turnover

e. Inventory turnover

.f Receivables turnover

Long-term solvency ratios

I!. Total debt ratio

h. Debt-equity ratio

i. Equity multiplier

j. Times interest earned ratio

k. Cash coverage ratio

Profitability ratios

I. Profit margin

lll. Return on assets

11. Return on equity

@

@

@

@
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Net income

Shares outstanding

Stock price

Total equity

Abercrombie

$ 422.19

87.69

$ 80.77

$1,405.30

Ann Taylor

$ 142.98

69.37

$ 35.33

$1,049.91

®

@

@

@

40. Growth and Assets. A firm wishes to maintain an internal growth rate of
7 percent and a dividend payout ratio of 35 percent. The current profit margin is
8 percent and the firm uses no external financing sources. What must total asset
turnover be?

41. Sustainable Growth. Based on the following information, calculate the
sustainable growth rate for Wiggins. Tnc.:

Profit margin = 10.5%

Total asset turnover = 1.40

Total debt ratio ~ .20

Payout ratio = 15%

What is the ROA here?

42. Sustainable Growth and Outside Financing. You've collected the following
information about Fox, Inc.:

Sales = $ 165,000

Net income = $19,000

Dividends = $4,500

Total debt = $49,000

Total equity = $72,000

What is the sustainable growth rate for the company? If it does grow at this rate, how
much new borrowing wil1 take place in the coming year. assuming a constant debt
equity ratio? What growth rate could be supported with no outside financing at all?

43. Constraints on Growth. High Flyer, Inc., wishes to maintain a growth rate of
13 percent per year and a debt-equity ratio of 0.40. The profit margin is 6 percent,
and total asset turnover is constant at 1.05. Is this growth rate possible? To answer,
determine what the dividend payout ratio must be. How do you interpret the result'?

44. Internal and Sustainable Growth Rates. Best Buy reported the following
numbers (in millions) for the years cnding February 2005 and 2006. What are the
internal and sustainable growth rates? What are the internal and sustainable growth
rates using ROE X h (ROA X h) and the end of period equity (assets)? What are the
growth rates if you use the beginning of period equity in this equation'? Why aren't
the growth rates the same'? What is your best estimate of the internal and sustainable
growth rates?

2005 2006

Net income $ 1,140
Dividends 151
Total assets $10,294 11,864
Total equity 4,449 5,257
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45. Expanded Du Pont Identity. Hershey Co. reported the following income
statement and balance sheet (in millions) for 2006. Construct the expanded Du
Pont identity similar to Figure 3.1. What is the company's return on equity?

Sales $4,944.230 Assets Liabilities & Equity
CoGS 3,076.718 Current assets Current liabilities $1,453.538
Other costs 692.234 Cash $ 97.141
Depreciation 181.038 Accounts receivable 584.033 Long~term debt $2,020.604
EBIT $ 994.240 Inventory 736.638
Interest 117.738 Total $1,417.812 Shareholders'

EBT $ 876.502 Fixed assets $2,739.753 equity $ 683.423
Taxes 317.441 Total liabilities and

Net income $ 559.061 shareholders'
Total assets $4,157.565 equity $4,157.565

Balance Sheet

Du Pont Identity. You can find financial statements for Walt Disney Company
on the "Investor Relations" link at Disney's home page, www.disney.com. For the
three most recent years. calculate the Du Pont identity for Disney. How has ROE
changed over this period? How have changes in each component of the Du Pont
identity affected ROE over this period"

Ratio Analysis. You want to examine the financial ratios for Dell Computer
Corporation. Go to www.marketguide.com and type in the ticker symbol for the
company (DELL). Next, go to the ratio link. You should find financial ratios for
Dell and the industry, sector. and S&P 500 averages for each ratio.

a. What do TIM and MRQ mean')

b. How do Dell's recent profitability ratios compare to their values over the past
five years? To the industry averages'? To the sector averages? To the S&P 500
averages? Which is the better comparison group for Dell: the industry, sector.
or S&P 500 averages') Why')

c. In what areas does Dell seem to outperform its competitors based on the
financial ratios? Where does Dell seem to lag behind its competitors'!

d. Dell's inventory turnover ratio is much larger than that for all comparison
groups. Why do you think this is'?

Standardized Financial Statements. Go to the "Investors Relations" link for
AT&T located at www.atLcom, follow the "Annual Reports & SEC filings" link,
then the most recent "Financial Report" link. You should find the income statements
and balance sheets for the two most recent years at this link. Using this information.
prepare the common-size income statements and balance sheets for the two years.

Sources and Uses of Cash. Find the two most recent balance sheets for
3M at the "Investor Relations" link on the Web site www.mmm.eom. For each
account in the balance sheet, show the change during the most recent year and
note whether this was a source or use of cash. Do your numbers add up and make
sense? Explain your answer for total assets as compared to your answer for total
liabilities and owners' equity.

Asset Utilization Ratios. Find the most recent financial statements for
\-Val-Mart at www.walmart.com and Boeing at www.boeing.com. Calculate the
asset utilization ratio fur these two companies. What does this ratio measure?
Is the ratio similar for both companies? Why or why not?

Income Statement

3,1

3.4

3.2

3.3

3.5
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CHAPTER CASE
RATIOS AND FINANCIAL PLANNING AT S&S AIR, INC.

is complete. In contrast, a commercial airplane may

lake one and one-half to two years to manufacture
once the order is placed.

Mark and Todd have provided the following finan
cial statements. Chris has gathered the industry ratios
for the light airplane manufacturing industry.

S&SAir Inc.
2007 Income Statement

Chris Guthrie was recently hired by S&S Air, Inc.,
to assist the company with its financial planning.

and to evaluate the company's performance. Chris
graduated from college five years ago with a finance
degree. He has been employed in the finance depart
ment of a Fortune 500 company since then.

S&S Air was founded 10 years ago by Iriends Mark
Sexton and Todd Story. The company has manufac
tured and sold lighl airplanes over this period, and the
company's products have receIved high reviews for

safety and retiability The company has a niche market
in that it sells primarily 10 individuals who own and fly
their own airplanes. The company has Iwo models, the
Birdie. which sells for $53.000, and the Eagle, which
sells for $78.000.

While the company manufactures aircrafl. its
operations are different from commercial aircraft
companies. S&S Air builds aircraft to order. By using
prefabricated parts. the company is able to complete
the manufacture of an airplane In only five weeks.
The company also receives a deposit on each order,

as well as another partial payment before the order

Sales
Cost 01 goods sold
Other expenses
Depreciation

EBIT
Interest

Taxable income
Taxes (40%)

Net income

Dividends
Add. to retained earnings

$347.868
811.692

$15,444,000
10.884,000

1,845.600
504.000

$ 2,210,400
277.800

$ 1,932,600
773,040

$ 1.159,560

S&S Air, Inc.
2007 Balance Sheet

$ 3.114,000

$ 120,000
$ 4,988,400
$ 5.108,400
$10,026,000

Assets
Current assets

Cash
Accounts receivable

Inventory

Totat current assets

Fixed assets

Net ptant and equipment

Total assets

$ 280,800
505,200
566,400

S 1,352,400

$ 8,673.600

$10.026,000

Liabilities & Equity
Current liabilities

Accounts payable $
Notes payable

Total current liabilities $

Long·term debt

Shareholder equity

Common stock
Retained earnings

Total equity

Total liabilities & equity

596,400
1,207.200
1,803,600
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Light Airplane Industry Ratios

be viewed as positive or negative relative to
the tndustry. Suppose you create an inventory
ratio calculated by inventory divided by current
liabilities. How do you think S&S Air's ratio would
compare to the industry average?

4. Calculate the internal growth rate and sustainable
growth rate lor S&S Air. What do these numbers
mean?

1.89
0.62
0.39
1.38

10.89
14.11

0.61
1.56
2.56
9.83

10.27
9.87%

13.21%
26.15%

Upper Quartile

1.43
0.38
0.21
0.85
6.15
9.82
0.52
1.08
2.08
8.06
8.43
6.98%

10.53%
16.54%

Median

0.50
0.21
0.08
0.68
4.89
6.27
0.44
0.79
1.79
5.18
5.84
4.05%
6.05%
9.93%

Lower Quartile

Current ratio
Quick ratio
Cash ratio
Total asset turnover
Inventory turnover
Receivables turnover
Total debt ratio
Debt~equity ralio
Equity multiplier
Times interest earned
Cash coverage ratio
Profit margin
Return on assets
Return on equity

1. Calculate the ratios for S&S Air that are shown for
the industry.

2. Mark and Todd agree Ihat a ratio analysis can
provide a measure of the company's performance.
They have chosen Boeing as an aspirant company.
Would you choose Boeing as an aspirant company?
Why or why not?

3. Compare the performance of S&S Air to the
industry. For each ratio, comment on why it might
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Introduction to Valuation:
The Time Value of Money

DIGITAL STUDY TOOLS

THERE ARE FOUR ESSENTIAL
THINGS YOU SHOULD LEARN FROM
THIS CHAPTER:

•
•
•

How to determine the future value
of an investment made today.

How to determine the present value of cash
to be received tit a flllure date.

How to lind the retllrn on an investment.

How long it takes for an investment to reach

a desired value.

Self-slUdy soflware 0
Multiple-choice quiz.zes

Flashcards for testing and learning

On April 21, 2006, Toyota Motor Credit Corporation (TMCC),

a subsidiary of Toyota Motors, offered some securities for

sale to the public. Under the terms of the deal, TMCC promised

to repay the owner of one of these securities $10,000 on April 23,

2036, but investors would receive nothing until then. Investors

paid TMCC $1,163 for each of these securities; so they gave up

$1,163 on April 21, 2006, for the promise of a $10,000 payment

30 years later. Such a security, for which you pay some amount

today in exchange for a promised lump sum to be received at a

future date, is about the simplest possible type.

Is giving up $1,163 in exchange for $10,000 in 30 years a

good deal? On the plus side, you get back about $9 for every

$1 you put up. That probably sounds good; but on the down side,

you have to wait 30 years to get it. What you need to know is how

to analyze this trade-off; this chapter gives you the necessary

tools.

Specifically, our goal here is to introduce you to one of the most important principles in

finance, the time value of money. What you will learn is how to determine the value today of some

cash flow to be received later. This is a very basic business skill, and it underlies the analysis

of many different types of investments and financing arrangements. In fact, almost all business

activities, whether they originate in marketing, management, operations, or strategy, involve

comparing outlays made today to benefits projected for the future. How to do this comparison is

something everyone needs to understand; this chapter gets you started.
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future value (FV)

The amount an
investment is worth
after one or more
perrods.

PAR T 3 Valuation of Future Cash Flows

One of the basic problems faced by the financial manager is how to determine the value
today of cash flows expected in the future. For example. the jackpot in a PowerBall™

lottery drawing was $110 million. Does this mean the winning ticket was worth $110 million?
The answer is no because the jackpot was actually going to payout over a 20-year period at
a rate of $5.5 million per year. How much was the ticket worth then? The answer depends
on the time value of money. the subject of this chapter.

In the most general sense, the phrase time vallie of flumey refers to the fact that a dol
lar in hand today is worth more than a dollar promised at some time in the future. On a
practical level, one reason for this is that you could earn interest while you waited; so, a
dollar today would grow to more than a dollar later. The trade-off between money now and
money later thus depends on, among other things, the rate you can earn by investing. Our
goal in this chapter is to explicitly evaluate this trade-off between dollars today and dollars
at some future time.

A thorough understanding of the material in this chapter is critical to understanding
material in subsequent chapters, so you should study it with particular care. We will present
a number of examples in this chapter. In many problems, your answer may differ from ours
slightly. This can happen because of rounding and is not a cause for concern.

FUTURE VALUE AND COMPOUNDING
The first thing we will study is future value. Future value (FV) refers to the amount of
money an investment will grow to over some period of time at some given interest rate. Put
another way, future value is the cash value of an investment at some time in the future. We
start out by considering the simplest case, a single-period investment.

Investing for a Single Period

Suppose you were to invest $1 00 in a savings account that pays 10 percent interest per year.
How much would you have in one year? You would have $110. This $110 is equal to your
original principal of $1 00 plus $10 in interest that you earn. We say that $11 0 is the future
value of $100 invested for one year at 10 percent, and we simply mean that $100 today is
worth $110 in one year, given that 10 percent is the interest rate.

In general, if you invest for one period at an interest rate of r, your investment will
grow to (1 + r) per dollar invested. In our example, r is J0 percent, so your investment
grows to 1 + .10 = 1.1 dollars per dollar invested. You invested $100 in this case, so you
ended up with $100 X 1.10 = $110.

Investing for More Than One Period

Going back to our $100 investment, what will you have after two years, assuming the in
terest rate doesn't change? If you leave the entire $110 in the bank, you will earn $110 x
.10 = $11 in interest during the second year, so you will have a total of $11 0 + II = $121.
This $121 is the future value of $100 in two years at 10 percent. Another way of looking
at it is that one year from now you are effectively investing $110 at 10 percent for a year.
This is a single-period problem, so you'll end up with $l.l for every dollar invested, or
$110 x 1.1 = $121 total.

This $121 has four parts. The first part is the $100 original principal. The second part
is the $10 in interest you earn in the first year, and the third part is another $10 you earn in
the second year, for a total of $120. The last $1 you end up with (the fourth part) is interest
you earn in the second year on the interest paid in the first year: $10 X .10 ~ $1.
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This process of leaving your money and any accumulated interest in an investment
for more than one period. thereby reinvesting the interest., is called compounding. Com
pounding the interest means earning interest on interest, so we caJllhe result compound
interest. With simple interest, the interest is not reinvested, so interest is earned each
period only on the original principal.

Interest on Interest

Suppose you locate a two-year investment that pays 14 percent per year If you Invest $325, how

much will you have at the end or the two years? How much of this IS sImple interest? How much is

compound interest?

At the end of the first year, you wIll have $325 x (1 + .14) = $370.50 Hyou reinvest this entire

amount, and thereby compound the interest, you will have $370.50 x 1 14 = $422.37 at the end of the

second year. The tatallnterest you earn is thus $422.37 - 325 = $97.37. Your $325 original principal

earns $325 x .14 = $45.50 in interest each year. far a two-year lolal of $91 In simple Interesl The

remainmg $97 37 - 91 = $637 results from compounding You can check thIS by nOling that lhe inler

est earned In the fIrst year IS $45.50 The Interest on Interest earned In the second year thus amounts

to $45.50 x 14 = $637. as we calculated.

We now lake a closer look al how we calculated the $121 fUlUre value. We multiplied
$110 by 1.1 1o gel $121. The $110. however. lVas $100 also mulliplied by 1.1. In olher
words:

$121 = $110 x 1.1

= [$100 x 1.1) x 1.1

= $100 x (1.1 x 1.1)

= $100 x 1.1'

= $100 x 1.21

At the risk of belaboring the obvious, let's ask: How much would Our $100 grow
to after three years? Once again, in two years, we'll be investing $121 for one period at
10 percent. We'll end up with $1.1 for every dollar we invest, or $121 X 1.1 = $133.1
total. This $133.1 is thus:

$133.1 = $121 x 1.1

= ($110 x 1.1) x 1.1

= [$100 x 1.1) x 1.1 x 1.1

= $100 x (1.1 x 1.1 x 1.1)

= $100 x 1.1'

=$100 x 1.331

You're probably noticing a pattern to these culculations, so we can now go ahead and
siale the general result. As our examples suggest, the future value of $1 invesled for r peri
ods at a rale of r per period is:

95

compounding
The process 01
accumulating interest
in an investment over
time to earn more
interest.

interest on interest
Interest earned on
the reinvestment
of previous interest
payments.

compound interest
Interest earned on both
the initial prinCipal and
the interest reinvested
from prior periods.

simple interest
Interest earned only on
the anginal prinCipal
amounl invested

Future value = $1 x (1 + rp [4.1)

The expression (1 + r)1 is sometimes called the future value interest [actor (or just fillure
value [actor) for $] invested at r percent for 1 periods and can be abbreviated as FYIF(r, 1).
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TABLE 4.1

Future value of $100
at 10 percent

Year

1
2
3
4
5

Beginning Amount

$100.00
110.00
121.00
133.10
146.41

Interest Earned

$10.00
11.00
12.10
13.31
14.64

Total interest $61.05

Ending Amount

$110.00
121.00
133.10
146.41
161.05

A brief introduction to
key financial concepts
is available at
www.
teachmefinance.
com.

In our example, what would your S100 be worth after five years? We can first compute
the relevant future value factor as:

(1 + rJ' = (1 + .10)' = 1.1' = 1.6105

Your $100 will thus grow to:

$100 x 1.6105 = $161.05

The growth of your $] 00 each year is illustrated in Table 4. I. As shown, the interest earned
in each year is equal to the beginning amount multiplied by the interest rate of 10 percent.

In Table 4.1. notice that the total interest you earn is $61.05. Over the five-year span of
this investment. the simple interest IS $100 X .10 = $10 per year. so you accumulate $50
this way. The other $11.05 is from compounding.

Figure 4.1 illustrates the growth of the compound interest in Table 4.1. Notice how the
simple interest is constant each year, but the compound interest you earn gets bigger every
year. The size of the compound interest keeps increasing because more and more interest
builds up and there is thus morc to compound.

Future values depend critically on the assumed interest rate, particularly for long-lived
investments. Figure 4.2 illustrates this relationship by plotting the growth of $1 for dif
ferent rates and lengths of time. Notice that the future value of $1 after 10 years is about
$6.20 at a 20 percent rate. but it is only about $2.60 at 10 percent. In this case, doubling the
interest rate more than doubles the future value.

To solve future value problems, we need to come up with the relevant future value
factors. There are several different ways of doing this. In our example, we could have mul
tiplied 1.1 by itself live times. This would work just fine, but it would get to be very tedious
for, say, a 3D-year investment.

Fortunately, there are several easier ways to get future value factors. Most calculators
have a key labeled "y'." You can usually just enter 1.1, press this key, enter 5, and press the
"=" key to get the answer. This is an easy way to calculate future value factors because it's
quick and accurate.

Alternatively, you can use a table that contains future value factors for some com
mon interest rates and time periods. Table 4.2 contains some of these factors. Table A.I
in Appendix A at the end of the book contains a much larger set. To use the table, find the
column that corresponds to 10 percent. Then look down the rows until you come to five
periods. You should find the factor that we calculated, 1.6105.

Tables such as Table 4.2 are not as common as they once were because they predate
inexpensive calculators and are only available for a relatively small number of rates. Inter
est rates are often quoted to three or four decimal places, so the tables needed to deal with
these accurately would be quite large. As a result, the "real world" has moved away from
using them. We will emphasize the use of a calculator in this chapter.
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Future
value (S)

FIGURE 4.1

Future value,
simple interest, and
compound interest

TIme
(years)543, 2

$161.05
1-----------

.'f
1-------- $146.41

.
1--------

$133.10
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$121
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$110
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Growth of $100 original amount at 10% per year. Purple
shaded area represents the portion of the totallhat results
from compounding of interest.

Future
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FIGURE 4.2

Future value of $1 for
different periods and
rates

20%
6

4

3

5

2r- ~~~===1 !-<tJ:. 0%

I I I I I I I I I 1 I ~ TIme
1 2 3 4 5 6 7 8 9 10 (years)

5% 10% 15% 20%
Future value Interest

1.0500 1.1000 1.1500 1.2000 factors

1.1025 1.2100 1.3225 1.4400
1.1576 1.3310 1.5209 1.7280
1.2155 1.4641 1.7490 2.0736
1.2763 1.6105 2.0114 2.4883

Number of
Periods

1
2
3
4
5

Interest Rates TABLE 4.2
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These tables still serve a useful purpose. To make sure you are doing the calculations
correctly, pick a factor from the table and then calculate it yourself to see that you get the
same answer. There are plenty of numbers to choose from.

1!!l=i~11II Compound Interest

You've located an investment that pays 12 percent. That rate sounds good to you, so you invest $400.

How much will you have in three years? How much will you have in seven years? At the end of seven

years, how much interest have you earned? How much of that interest results from compounding?

Based on our discussion, we can calculate the future value factor for 12 percent and three years as:

(1 + r)'~ 112'~ 1.4049

Your $400 thus grows to:

$400 X 1 4049 ~ $561 97

After seven years, you will have

$400 x 1.12' ~ $400 x 2.2107 ~ $88427

Thus. you wIll more than double your money over seven years.

Since you Invested $400, the interest in the $884.27 future value is $88427 - 400 = $484.27 At

12 percent, your $400 investment earns $400 x .12 = $481n simple interest every year. Over seven years,

the simple interest thus totals 7 x $48 = $336 The other $484 27 - 336 = $14827 IS from compounding.

How much do you
need at retirement?

Locate the "Retirement

Planning" link at

www.about.com.

The effect of compounding is not great over short time periods, but it really starts to
add up as the horizon grows. To take an extreme case, suppose one of your more frugal an
cestors had invested $5 for you at a 6 percent interest rale 200 years ago. How much would
you have today? The fUlure value factor is a substantial l.06~(X) = 115,125.90 (you won't
lind this one in a table), so you would have $5 X I15,125.90 = $575,629.50 today. Notice
that the simple interest is just $5 X .06 = $.30 per year. After 200 years, this amounts to
$60. The rest is from reinvesting. Such is the power of compound interest!

How Much for That Island?

To further illustrate the effecl of compounding for long horizons, consider the case of Peter MinUlt and

the Indians. In 1626, Minult bought all of Manhattan Island for about $24 in goods and trinkets This

sounds cheap. but the Indians may have gotten the better end of the deal. To see why, suppose the

Indians had sold the goods and Invested the $24 at 10 percent. How much would it be worth loday?

Roughly 380 years have passed since the transactIon At 10 percent, $24 Will grow by qUite a bit

over that lime. How much? The future value factor is approximately'

(1 + r)' ~ 1 I'" ~ 5,000,000,000,000,000

Thai is, 5 followed by 15 zeroes. The future value is thus on the order of $24 x 5 quadrillion, or

about $120 quadrillion (give or take a few hundreds of trillions).

Well, $120 quadrillion is a 101 of money. How much? If you had it, you could buy Ihe United States.

All of it. Cash With money left over to buy Canada, MeXICO, and the rest of the world, for thai matter

ThiS example is something of an exaggeratIon, of course. In 1626. !l would not have been easy

to locate an investment that would pay 10 percent every year without fail for the next 380 years.
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Using a Financial Calculator

Although there are the various ways of calculating future values we have described so far, many of

you will decide Ihat a financial calculator is the way to go. If you are planning on uSIng one. you should

read this extended hint, otherwise, skip it

A finanCial calculator IS simply an ordinary calculator with a few extra features. In particular, It knows

some of the most commoniy used financial formulas, so it can directly compute things like future values.

Financial calculators have the advantage that they handle a lot of the computation, but that is really

all. In other words, you stili have to understand the problem: the calculator just does some of the arith

metic. In fact, there is an old joke (somewhat modified) that goes like this' Anyone can make a mistake

on a time value of money problem, but to really screw one up takes a finanCial calculator I We therefore

have two goals for this section. First, we'll discuss how to compute future values After that, we'll show

you how to avoid the most common mistakes people make when they start using financial calculators.

How to Calculate Future Values with a Financial Calculator Examining a typical finan

Cial calculator. you will find five keys of particular Interest. They usually look like this:

99

N IIY PMT PV FV

For now. we need to focus on four of these. The keys labeled PV and FV are Just what you

would guess present value and future value. The key labeled N refers to the number of periods. which

IS what we have been calling t. Finally, IIY stands for the Interest rate. which we have called r 1

If we have the finanCial calculator set up right (see our next section). then calculating a future

value is very simple. Take a look back at our question involving the future value of $100 at 10 percent

for five years. We have seen that the answer IS $16105 The exact keystrokes Will differ depending on

what type of calculator you use, but here is basically all you do:

1. Enter -100 Press the PV key. (The negative sign is explained below)

2. Enter 10. Press the I/Y key (Notice that we entered 10, not .10: see below)

3. Enter 5 Press the N key

Now we have entered all of the relevant Informal!on. To solve for the future value, we need to ask the

calculator what the FV is. Depending on your calculator, you either press the button labeled "CPT" (for

compute) and then press FV, or else you Just press FV. Either way. you should get 161.05 If you

don't (and you probably won't if this IS the first time you have used a financial calculator!), we Will offer

some help In our next section.

Before we explain the kinds of problems that you are likely to run into, we want to establish a

standard format for showing you how to use a financial calculator. Using the example we Just looked

at. In the future, we will illustrate such problems like this:

Enter

Solve for

5

N

10

IIY PMT

-100

PV FV

161.05

1 The reason financial calculators use Nand I!Y is that the most common use for these calculalors is determining
loan payments, In this context. N is the number of payments and I1Y is the interest rale on the loan, But, as we
will see, there ar~ many other uses of financial calculators that don·t involve loan payments and interest rates.
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Here is an important tip: Appendix 0 in the back of the book contains some more detailed in

structions for the most common types of financial calculators. See if yours is included, and, if it is,

follow the Instructions there if you need help Of course, If all else fails, you can read the manual that

came with the calculator.

How to Get the Wrong Answer Using a Financial Calculator There are a couple of com

mon (and frustrating) problems that cause a lot of trouble with financial calculators. In this section, we

provide some important das and don'ts. If you just can't seem to get a problem to work out, you should

refer back to this section

There are two categories we examine: three things you need to do only once and three things you

need to do every time you work a problem. The things you need 10 do just once deal with the following

calculator settings:

Make sure your calculator IS set to display a large number of decimal places Most financial

calculators only display two decimal places: this causes problems because we frequently work

wIth numbers-like interest rates-that are very small.

2. Make sure your calculator is set to assume onfy one payment per period or per year. Some

finanCial calculators assume monthly payments (12 per year) unless you say otherwise.

3. Make sure your calculator is In "end" mode This is usually the default, but you can accidently

change to "begin" mode.

If you don't know how to set these three things, see Appendix 0 or your calculator's operating

manual.

There are also three things you need to do every time you work a problem:

1. Before you start, completely clear out the calculator. This is very important. Failure 10 do thiS

is the number one reason for wrong answers, you simply must get in the habit of clearing

the calculator every time you start a problem. How you do this depends on the calculator

(see Appendix D), but you must do more than just clear the display. For example, on a Texas

Instruments SA II Plus you must press 2nd then CLR TVM for clear time value of money

There is a similar command on your calculator. Learn it!

Note that turning the calculator off and back on won't do it. Most financial calculators re

member everything you enter, even after you turn them off. In other words, lhey remember all your

mistakes unless you explicitly clear them out. Also, if you are in the middle of a problem and make

a mistake, clear It out and start over. Better to be safe than sorry.

2. Put a negative sign on cash outflows. Most financial calculalors require you to put a negative

sIgn on cash outflows and a positive sign on cash inflows. As a practical matter, this usually just

means thal you should enter the present value amount with a negatIve sign (because normally

the present value represents the amount you gIve up today in exchange for cash inflows later).

You enter a negative value on the BA Jl Plus by first entering a number and then pressing the

+/- key. By the same token, when you solve for a present value, you shouldn't be surprised

to see a negative sign

3. Enter the rate correctly Financial calculators assume that rates are quoted in percent, so if the

rate IS 08 (or 8 percent), you should enter 8, not .08.

If you follow these guidelines (especially the one about clearing out the calculator), you should

have no problem using a financial calculator to work almost all of the problems in this and the nexl few

chapters. We'll provide some additional examples and guidance where appropriate.
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CONCEPT QUESTIONS

4.1a What do we mean by the future value of an investment?

4.1h What does it mean to compound interest? How does compound interest differ from

simple interest'!

4.1c In generaL what is the future value of $1 invested at r per period for I periods?

PRESENT VALUE AND DISCOUNTING
When we discuss future value. we are thinking of questions such a"i the following: What
will my $2.000 investment grow to jf it earns a 6.5 percent return every year for the next
six years? The answer to this question is whm we call the future value of $2,000 invested
at 6.5 percenl for six years (verify that Ihe answer is aboul $2,918).

There is another type of question that comes up even more often in financial manage
ment that is obviously related to future value. Suppose you need to have $\ 0,000 in 10 years,
and you call cam 6.5 percent on your money. How mueh do you have to invesl today to reach
your goal? You can verify Ihal the answer is $5.327.26. How do we know this? Read on.

The Single-Period Case

We've seen that the future value of $1 invested for one year at to percent is $1.10. We
now ask a slightly different question: How much do we have to invest today al 10 percent
to get $1 in one year'? In other words. we know the future value here is $1. but what is the
present value (PVJ? The answer isn'1 too hard to figure Ollt. Whatever we invest today
will be 1.1 times bigger at the end of the year. Since we need $1 at the end of the year:

Present value x 1.1 = $1

Or. solving for the present value:

Present value = $1/1.1 = $.909

In this case. the preselll value is Ihe answer to the following question: Whar amount.
invested to<.lay, will grow to $1 in one year if the interest rate is 10 percent'! Present value
is thus just the reverse of future value. Instead of compounding the money forward into the
future. we discount it back to the present.

Single-Period PV

Suppose you need $400 10 buy textbooks next year. You can earn 7 percent on your money. How
much do you have to put up today?

We need to know the PV of $400 in one year at 7 percent. Proceeding as above:

Present value x 1_07 = $400

We can now solve for the present value:

Present value ~ $400 x (1/1 07) ~ $37383

Thus, $373 83 is the present value Again, this just means that investing thIS amount for one year at

7 percent Wilt result In your having a future value of $400.
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present value (PV)

The current value of
future cash flows dis
counted at the appro
priate discount rate

discount

Calculate the present
value of some future
amount.
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From our examples, the present value of $1 to be received in one period is generally
given as:

PV = $1 x [1/(1 + rJl = $1/(1 + r)

We next examine how to get the present value of an amount to be paid in two or more
periods into the future.

Present Values for Multiple Periods

Suppose you need to have $1,000 in two years. If you can earn 7 percent. how much do
you have to invest to make sure that you have the $J ,000 when you need it? In other words,
what is the present value of $1 ,000 in two years if the relevant rate is 7 percent?

Based on your knowledge of future values, you know that the amount invested must
grow to $1,000 over the two years. In other words. it must be the case that:

$1,000 = PV x 1.07 x 1.07

= PV x 1.072

= PV x 1.1449

Given this, we can solve for the present value:

Present value = $1 1000/1.1449 = $873.44

Therefore, $873.44 is the amount you must invest in order to achieve your goal.

Saving Up

You would like to buy a new automobile. You have $50,000. but the car costs $68.500. If you can earn

9 percent, how much do you have to Invest today to buy the car In two years? Do you have enough?

Assume the price will stay the same

What we need to know is the present value of $68,500 to be paid in two years, assuming a
9 percent rate Based on our discussion, this is'

PV ~ $68,500/1 09' = $68,500/1.1881 = $57,655.08

You're still about $7,655 short, even If you're willing to wait two years.

As you have probably recognized by now. calculating present values is quite similar to
calculating future values, and the general result looks much the same. The present value of
S1 to be received t periods into the future at a dlscount rate of r is:

discount rate
The rate used to
calculate the present
value of fulure cash
flows PV = $1 x [1/(1 + r)'] = $1/(1 + r)' [4.2]

discounted cash
flow (DCF) valuation
Valuation calculating the
present value of a future
cash flow to determine
its value today

The quantity in brackets, 1/(1 + rl'. goes by several different names. Since it's used to
discount a future cash flow, it is often called a diSCOIJ11f focf()}: With this name, it is not
surprising that the rate used in the calculation is often called the discount rate. We will
tend to call it this in talking about present values. The quantity in brackets is also called
the presenf valul! infereSf factor (or just present value factor) for $1 at r percent for f peri
ods and is sometimes abbreviated as PYIF(r, f). Finally. calculating the present value of a
future cash flow to determine its worth today is commonly called discounted cash flow
(DCF) valuation.
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Number of
Interest Rates

Periods 5% 10% 15%

1 .9524 .9091 .8696
2 .9070 .8264 .7561
3 .8638 .7513 .6575
4 .8227 .6830 .5718
5 .7835 .6209 .4972

20%

.8333

.6944

.5787

.4823
.4019

TABLE 4.3

Present value interest
factors

To illustrate, suppose you need $1,000 in three years, You can earn 15 percent on your
money. How much do you have to invest today? To find out, we have to determine the
present value of $1 ,000 in three years at 15 percent. We do this hy discounting $] ,000 back
three periods at IS percent. With these numbers, the discount factor is:

1/(1 + .15)' = 1/1.5209 = .6575

The amount you must invest is thus:

$1,000 x .6575 = $657.50

We say that S657.50 is the present. or discounted, value of SI.Ooo to be received in three
ycars at 15 pen.:ent.

There are tables for present value faclors jusl us there are tables for future value fac
tors, and you use them in the same way (if you use them at all). Table 4.3 contains a small
set of these factors. A much larger set can be found in Table A.2 in Appendix A.

In Table 4.3, the discount factor we just calculated, .6575, can be found by looking
down the column labeled "15%" until you comc to the third row. Of course, you could Lise
a financial calculator, as we illustrate next.

You solve present value problems on a financial calculalor just like you do future value problems.

For Ihe example we just examined (the present value of $1.000 10 be received in three years at

15 percent), you would do the follOWing

Enter

Solve for

3

N

15

IIY PMT PV

-657.50

1,000

FV

Notice Ihat the answer has a negatIVe sign, as we discussed above, that's because il represents an

outflow today )0 exchange for the $1,000 inflow later

Deceptive Advertising

Recently, some businesses have been saying things like "Come try our product. If you do, we'll give

you $100 Just for coming by!~ II you read the fine pnnt, what you find out is that they will give you a

savIngs ceniflcate that wiJl pay you $100 In 25 years or so. If the gOIng Interest rate on such certificates

is to percent per year, how much are they really giving you today?

(continued)
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What you're actually getting is the present value of $100 to be paid in 25 years If the discount

rate is 10 percent per year, then [he discount factor is

1/11" ~ 1/10.8347 = .0923

This tells you that a dollar In 25 years 1$ worth a lillie more than nine cents today. assuming a

10 percent discount rale. Given this, the promotion 1$ actually paying you about .0923 x $100 = $9 23

Maybe this is enough 10 draw customers. but it's nol $100.

As the length of time until payment grows, present values decline. As Example 4.6
illustrates, present values lenu to become small as the time horizon grows. If you look
out far enough. they will always get close to zero. Also. for a given length of time. the
higher the discount rate is, the lower is the present value. Put another way. present values
and discount rates are inversely related. Increasing the discount rate decreases the PV
and vice versa.

The relationship between time. discount rates. and present values is illustrated in
Figure 4.3. Notice that by the time we get to 10 years. the present values are all substan
tially smaller than the future amounts.

CONCEPT QUESTIONS

4.2a What do we mean by the present value of an investment?

4.2b The process of discounting a future amount back to the present is the opposite of doing
what?

4.2c What do we mean by discounted cash flow, or DCF. valuation?

4.2d In general, what is the present value of $1 to be received in t periods, assuming a
discount rate of r per period?

(=0%

(=5%

(=10%

(= 15%

1.00r.,.,....-----<-------

.90

.80

.70

.60

.50

.40
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L---1_~-~.....JL__:_-_:__':__~-~-:':_'.. Time
2 3 4 5 6 7 8 9 10 (years)

Present
value
of 51 (5)

FIGURE 4.3

Present value of $1
for diHerent periods
and rates
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MORE ON PRESENT AND FUTURE VALUES
lfyOll look back at the exprcssions we came up with for present and future values, you will
sec thcre is a vel)' simple relationship betwcen the two. We explore this relationship and
some related issues in this section.

Present versus Future Value

What we called the present value faclor is just the reciprocal of (that is, I divided by) the
future value factor:

Future value factor;::: (1 + 1')1

Present value factor;::: 1/(1 + 1')1

In fact. the easy way to calculate a present value factor on many calculators is to first cal
culate the future value factor and then press the 1/x key to tHp it over.

If we let FVI stand for the future value after l periods, then the relationship between
future value and present value can he written very simply as one of the following:

105

For a downloadable,
Windows-based

financial calculator,

goto
www.calculator.

or9·

PV x (1 + I'JI ;::: FV,

PV ~ FV,/(1 + r)' ~ FV, x [1/(1 + r)']
[4.3]

This last result we will call the !Jasie presellt value equalion. We will use it throughout
the text. There arc a number of variations that come up, but this simple equation underlies
many of the most important ideas in finance.

Evaluating Investments

To give you an Idea of how we will be uSing present and future values, consider the follOWing Simple

Investment Your company proposes to buy an asset for $335. This Investment is very sate. You wi11

sell off the asset in three years for $400 You know you could Invest the $335 elsewhere at 10 percent

With very lillie risk. What do you think of the proposed Investment?

ThiS IS not a good investment. Why not? Because you can Jnvest the $335 elsewhere at 10 percent.

If you do, arter three years It Will grow to:

$335 x (1 + r)' ~ $335 x 1.1'

~ $335 x 1 331

~ $445 89

Since the proposed investment only pays out $400, it IS not as good as other alternatives we have Another

way of saYing the same thing is to notice that the present value of $400 in three years at 10 percent IS

$400 x [1/(1 + r)j ~ $400/11' ~ $400/1331 ~ $300.53

ThiS tells us that we only have to invest about $300 to get $400 in three years, not $335. We will return

to this type of analysis later on

Determining the Discount Rate

It will turn out that we will frequcntly need to determine what discount rate is implicit in an
investment. We can do this by looking at the basic present value equation:

PV ~ FV,/I1 + r)'
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There are only four parts to this equation: the present value (PY), the future value (FVJ,
the discount rate (r), and the life of the investment (f). Given any three of these, we can
always find the fourth.

Finding rfor a Single-Period Investment

You are consIdering a one-year investment. If you put up $1,250, you wdJ get back $1,350. What rate

is this Investment paying?

First. in this single-period case, the answer is fairly obvIous You are getting a IotaI of $100 In

addItion to your $1.250. The implicit rate on this Investment is thus $100/1,250 = 8 percent.

More formally, from the basic present value equallon, the present value (the amount you musl put

up today) is $1.250 The future value (what the present value grows to) is $1,350. The time involved IS

one period, so we have

$1.250 ~ $1.350/(1 + r)'

1 + r~ $1.350/1.250 ~ 1 08

r = 8%

In this simple case, of course, there was no need to go through this calculation, but, as we describe

below, it gets a Illtle harder when there is more than one period.

To illustrate what happens with multiple periods, let's say that we are offered an in
vestment that costs us $100 and will double our money in eight years. To compare this to
other investments, we would like to know what discount rate is implicit in these numbers.
This discount rate is called the rale of return, or sometimes just returll, on the invest
ment. In this case, we have a present value of $100, a future value of $200 (double our
money), and an eight-year life. To calculate the return, we can write the basic present value
equation as:

PV = FV,/(1 + r)'

$100 = $2001(1 + r)'

It could also be written as:

(1 + r)' =$2001100 = 2

We now need to solve for J: There are three ways we could do it:

1. Use a financial calculator. (See below.)

2. Solve the equation for 1 + r by taking the eighth root of both sides. Since this is the
same thing as raising both sides to the power of Vs, or .125, this is actually easy to do
with the y. key on a calculator. Just enter 2, then press y ... , enter .125, and press
the = key. The eighth root should be about 1.09, which implies that r is 9 percent.

3. Use a future value table. The future value factor for eight years is equal to 2. If you
look across the row corresponding to eight periods in Table A.I, you will see that a
future value factor of 2 corresponds to the 9 percent column, again implying that the
return here is 9 percent.

Actually, in this particular example, there is a useful "back of the envelope" means
of solving for r-the Rule of 72. For reasonable rates of return, the time it takes to double



Collectibles as Investments?

I t used to be that trading in collectibles such as baseball
cards, art, and old toys occurred moslly at auctions, swap

meets, and collectible shops, all of which were limited to re
gional traffic. However, with the growing popularity of online

auctions such as aBay, trading in collectibles has expanded to

an international arena. The most visible form of collectible is
probably the baseball card, but Furbies, Beanie Babies, and

Pokemon cards have been extremely hot collectibles in the
recent past. However, it's not just tad items thai spark inter·
est from collectors; virtually anything of sentimental value Irom
days gone by is considered collectible, and, more and more,

collectibles are being viewed as investments.

Collectibles typically provide no cash flows, except when
sold, and condition and buyer sentiment are the major deter

minants of value. The rates of return have been amazing at
times, but care is needed in interpreting them. For example, in

2006, the British Museum paid £357,832 for a gold coin bear

ing the likeness of Coenwulf, King of Mercia (Mercia was a part
of England that Coenwult ruled from 796 to 821). The coin had

been purchased three years earlier for £230,000. While this
looks like a price increase of about 50 percent to the untrained

eye, check for yourself thaI the actual return on the investment
was about 15.87 percent per year. Not too bad, but nowhere

near 50 percent.
Comic books have recently grown in popularity among

collectors. It is doubtful that any superhero is faster than The

Flash, who first appeared in a ten cent comic book in January

1940. In January 2006, a copy of Flash Comics #1 was auc

tioned for $273,125. This seems like a very high return to the

untrained eye, and indeed it is! Check for yourself that the re
turn was about 25.16 percent per year.

Stamp collecting (or philately) is a popular activity. A three
cent stamp bearing George Washington's image was issued in

1867 and was valued at $160,000 in 2006. This appears to be an
enormous gain, bul the return is about 11.79 percent per year.

To illustrate how small differences in interest rates can add up

over time, consider a one cent stamp featuring Benjamin Fran
klin, also issued in 1867. In 2006, this stamp was valued at

$935,000, almost six times as much as the George Washington
stamp issued in the same year, yet the return on the Franklin

stamp was only slightly higher at about 14.12 percent.
Looking back at lhese investments, the comic book had

the highest return recently. The problem is that to earn this re

turn you had to purchase the comic book when it was new and
store it. Looking ahead, the corresponding problem is predicting

what the future value of the next hot collectible will be. You will
earn a positive relurn only if the market value of your asset rises

above the purchase price at some point in the future. That, of
course, is rarely assured. For example, Barbie dolls have in the

past been a popular collectible, however, most collectors say

the new Barbies, which today are mass-marketed at discount
stores, will probably have little or no value as collectibles at any

lime in the future, so we don't recommend them for your retire
ment investing.

your money is given approximately by 72Ir%. In our example, this means that 721rlc =

8 years, implying that r is 9 percent as we calculated. This rule is fairly accurate for dis
count rates in the 5 percent to 20 percent range.

The nearby Reali,y Bytes box provides some examples of rates of return on collecti
bles. See if you can verify the numbers rep0l1ed there.

Double Your Fun

You have been offered an Investment that promises to double your money every 10 years What is the

approximate rate of return on the investment?

From the Rule of 72. the rate of return IS given approximately by 72/r% = 10. so the rate is

approximately 72/10 = 72%, Verify that the exact answer is 7.177 percent.

A slightly more extreme example involves money bequeathed by Benjamin Franklin,
who died on April 17, 1790. In his will. he gave 1.000 pounds sterling to Massachusetts
and the city of Bostoll. He gave a like amount to Pennsylvania and the city of Philadelphia.
The money was paid to Franklin when he held political office. but he believed that politi
cians should not be paid for their service (it appears that this view is not widely shared by
modern-day politicians).

. .
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Franklin originally specified that the money should be paid out 100 years after his
death and used to train young people. Later, however, after some legal wrangling, it was
agreed that the money would be paid out in 1990,200 years after Franklin's death. By that
time, the Pennsylvania bequest had grown to about $2 million: the Massachusetts bequest
had grown to $4.5 million. The money was used to fund the Franklin Institutes in Boston
and Philadelphia. Assuming that 1,000 pounds sterling was equi valent to 1,000 dollars,
what rate of return did the two states earn (the dollar did not become the official U.S. cur
rency until 1792)?

For Pennsylvania, the future value is $2 million and the present value is $1,000. There
are 200 years involved, so we need to solve for r in the following:

$1,000 =$2 million/(1 + r)"'"

(1 + r)200 = 2,000

Solving for r, we see that the Pennsylvania money grew at about 3.87 percent per year. The
Massachusetts money did better: verify that the rate of return in this case was 4.3 percent.
Small differences can add up!

We can illustrate how to calculate unknown rates using a financial calculator using these numbers. For

Pennsylvania, you would do the following

-1,000 2,000,000Enter

Solve for

200

N IIY

3.87

PMT PV FV

EXAMPLE 14.10

As in our previous examples, notice the minus Sign on the present value, representing Franklin's outlay

made many years ago. What do you change to work the problem for Massachusetts?

Saving for College

You estimate that you will need about $80,000 to send your child to college In eight years. You have

about $35,000 now. If you can earn 20 percent per year, will you make it? At what rate will you just

reach your goal?

If you can earn 20 percent, the future value of your $35,000 In eight years will be:

FV ~ $35,000 x 120' ~ $35,000 x 4 2998 ~ $150,493.59

So, you will make it easily The minimum rate IS the unknown r In the following:

FV ~ $35,000 x (1 + r)" ~ $80,000

(1 + fl" ~ $80.000/35,000 ~ 2.2857

Therefore, the future value factor is 2.2857. Looking at the row In Table A.i that corresponds to eight

periods, we see that our future value factor is roughly halfway between the ones shown for 10 percent

(continued)
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(2 1436) and 12 percent (2.4760), so you will just reach your goal If you earn approximately 11 percent

To get the exact answer, we could use a financial calculator or we could solve for r.

(1 + r)O ~ $80,000/35,000 ~ 22857

1 + r= 2.28571·.'!Jl = 2.2857'2' = 1.1089

r = 1089%

Only 18,262.5 Days to Retirement

You would like to retire In 50 years as a millionaire If you have $10,000 today, what rate of return do

you need to earn to achIeve your goal?

The future value is $1 ,000,000 The present value IS $10,000, and there are 50 years until retire

ment We need 10 calculate the unknown discount rale in the following

$10,000 = $1,000,000/(1 + r)'~

(1+rrJl =100

The future value factor is thus 100. You can verify that the ImplIcit rate is about 9.65 percent

Finding the Number of Periods

Suppose we were interested in purchasing an asset that costs $50,000. We currently have
$25,000, If we can earn 12 percent on this $25,000, how long until we have the $50,000"
Finding the answer involves solving for the last variable in the basic present value equa
tion, the number of periods. You already know how to get an approximate answer to this
patiicular problem. Notice that we need to double our money. From the Rule of72, this will
take about 72/12 = 6 years at 12 percenl,

To come up with the exact answer, we can again manipulate the basic present value
equation, The present value is $25,000, and tbe future value is $50,000. With a 12 percent
discount rate, the basic equation takes one of the following forms:

$25,000 = $50,000/1.12'

$50,000/25,000 = 1.12' = 2

We thus have a future value factor of 2 for a 12 percent rate. We now need to solve for t.
If you look down the column in Table A.I that corresponds to 12 percent, you will see that
a future value factor of 1.9738 occurs at six periods. It will thus take about six years, as
we calculated. To get the exact answer, we have to explicitly solve for t (or usc a financial
calculator). If you do this. you will find that the answer is 6.1163 years, so our approxima
tion was quite close in this case.
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If you do use a financial calculator, here are the relevant entries:

-25,000 50,000Enter

Solve for

N

6.1163

12

IIV PMT PV FV
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Waiting for Godot

You've been saving up to buy the Gadot Company The total cost will be $10 mIllion. You currently

have aboul $2.3 million. If you can earn 5 percent on your money, how long will you have to wait?

At 16 percent, how long must you wait?

At 5 percent, you'll have to wait a long time. From the basIc present value equation:

$2 3 ~ $10/1.05'

1 05 1 = 435

t = 30 years

At 16 percent, things are a little better Verify for yourself that It will take about 10 years

This example finishes oLlr introduction to basic time value of money concepts. Table 4.4
on page 112 summarizes present value and future value calculations for future reference. As
our nearby Work the Web box shows, online calculators are widely available to handle these
calculations. but it is still imp0l1ant to know what is going on.

Using a Spreadsheet for Time Value of Money Calculations

More and more, businesspeople from many different areas (and not just finance and accounting)

rely on spreadsheets to do all the different lypes of calculations that come up In the real world. As

a result, in this section, we will show you how to use a spreadsheet to handle the various time value

of money problems we presented In thiS chapter We will use Microsoft Excel 'M, but the commands

are similar for other types of software. We assume you are already familiar with basic spreadsheel

operations.

As we have seen, you can solve for anyone of the following four potential unknowns: future

value, present value, the discounl rate. or Ihe number of periods WIth a spreadsheet. there is a

separate formula for each In Excel, these are as follows:

Learn more about
using Excel for time

value and other

calculations at
www.studyfinance.
com.

To Find

Future value
Present value
Discount rate
Number of periods

Enter This Formula

= FV (rate,nper,pmt,pv)
= PV (rale,nper,pmt,fv)
= RATE (nper,pmt,pv,fv)
= NPER (rate,pml,pv,fv)

In lhese formulas. pv and fv are present and future value. nper is the number of periods, and rate is

the discount. or Interest, rate.

There are two lhings that are a little tricky here. First, unlike a financial calculator, the spread

sheet reqUIres thal the rate be entered as a decimal. Second, as with most financial calculators,

you have to put a negative sign on either lhe present value or the future value to solve for the rale

or the number of peflods. For the same reason, if you solve for a presenl value, the answer will
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have a negative sign unless you input a negative luture value. The same is true when you compute

a future value

To illustrate how you mIght use these formulas, we will go back to an example in the chapter.

II you invest $25,000 at 12 percent per year, how long untit you have $50,ooo? You might set up a

spreadsheet like this:

A B I c I D I E I F I G H
1 I I I I I
2 Using a spreadsheet for time value of money calculations

3 I I I I
4 If we invest $25,000 at 12 percent, how long until we have $50,0007 We need to solve for the

5 unknown number of periods. so we use the formula NPER (rate, pmt, pv, Iv).

6
7 Present value (pv); $25,000

8 Future value (tv): $50,000

9 Rate (rate): .12

10
11 Periods: 6.116255

12

13 The formula entered in cell 811 is =NPER(B9,O,·B7,B8); notice that pmt is zero and that pv has a

14 negative sign on it. Also notice thai the rate is entered as a decimal, not a percentage.

H ow important is the lime value of money? A recent search on one Web engine returned over

88.7 million hits! It is important to understand the calculations behind the time value of money,
but the advent of financial calculators and spreadsheets has eliminated the need for tedious calcula

tions. In fact, many Web sites offer time value of money calculators. The following is an example from
Moneychimp's Web sile, www.moneychimp.com. You need $75,000 in 20 years and will invest your

money al 10.8 percent. How much do you need to deposit today? To use the calculator, you simply
enler the values and hit "Calculate." The results look like this:

Inputs

111

Future Value:

Years:

Discount Rate:

$ 175000

@O
[10 8

Calculate I
• • ., J Results

Present Value: $ 19,64420

Who said time value of money calCUlations are hard?
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TABLE 4.4

Summary of time
value of money
calculations

PAR T 3 Valuation of future Cash Flows

I. Symbols

PV = Present value, what future cash flows are worth today
FVI "" Future value. what cash flows are worth in the future

r= Interest rate, rate of return, or discount rate per period-typically, but not always,
one year

t = Number of periods-typically, but not always, the number of years
C = Cash amount

11. Future value of C invested at rpercent per period for t periods
FVI = ex (1 + r)!
The term (1 + r)' is called the future value factor.

III. Present value of Cta be received in t periods at r percent per period
PV ~ CI(1 + r)'
The term 1/(1 + r)' is called the present value factor.

IV. The basic present value equation giving the relationship between present and future
value is
PV = FV/{1 + r)'

CONCEPT QUESTIONS

4.3a What is the basic present value equation?

4.3b What is the Rule of 72"1

SUMMARY AND CONCLUSIONS
This chapter has introduced you to the basic principles of present value and discounted
cash Row valuation. In it, we explained a number of things about the time value of money,
including:

1. For a given rale of return, the value at some point in the future of an investment
made today can be determined by calculating the future value of that investment.

2. The current worth of a future cash ftow can be determined for a given rate of return
by calculating the present value of the cash /low involved.

3. The relationship between present value and future value for a given rate r and time t
is given by the basic present value equation:

PV ~ FV,I(l + r)'

As we have shown, it is possiblc to find anyone of the four components (PV, FVt , 1',

or t) given the other three.

The principles developed in this chapter will figure prominently in the chapters to

comc. The reason for this is that most investments, whether they involve real assets or
financial assets, can be analyzed using the discounted cash flow, or DCF, approach. As a
result, the DCF approach is broadly applicable and widely used in practice. Before going
on, therefore, you might want to do some of the problems below.
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CHAPTER REVIEW AND SELF·TEST PROBLEMS
4.1 Calculating Future Values. Assume you deposit $1,000 IOday in an account

that pays 8 percclll inrcrcsl. How much will you have in four years?

4.2 Calculating Present Values. Suppose you have just celebmted your 19th
birthdoy. A ricb uncle set up a trust fund for yOll tbat will pay you $100,000 when
you turn 25. If the relevant discount rate is II percent, how much is this fund
worth today?

4.3 Calculating Rates of Return. You've been offered an investment that will
douhle your money in 12 years. What rate of return are you being offered? Check
your answer using the Rule of 72.

4.4 Calculating the Number of Periods. You've been offered an investment that

will pay yOll 7 percent per year. If yOll invest $10.000, how long until you have
$20.000? How long unti I ynu bave $30.ooo?

• Answers to Chapter Review and Self·Test Problems

4.1 We need to calculate the future value of $1.000 at 8 percent for four years.
Th~ future value factor is:

1.0R' = 1.3605

The flllure volue is thus $1.000 X 1.3605 = $1,360.50.

4.2 We need the present value of $1 00,000 to be paid in six years at II percent. Tbe
discount factor is:

111.11" = ]/1.8704 = .5346

The present value is tbus about $53,460.

4,3 Suppose you invest. soy, $100. You will hove $200 in 12 years with this
inVCS!lnent. So. $100 is the amount you have today. Ihe present value, and $200 is
the alllount you will have in 12 years. or the future value. From the basic present
value equation, we have:

$200=$IOOX(1 Xr)"

2 = (I X rj"

From here. we need to solve for r. the unknown rate. As shown in the chapter.
there are several different ways to do this. We will take the 12th root of 2 (by
raising 2 to the power of 1/12):

21lJl :!1 = I + r

1.0595 = I + r

r = 5.95%

Using the Rule of 72. we have 72/1 = r%. or 72/12 = 6%. so our answer looks
good (remember that the Rule of 72 is only an approximation).

4.4 The h<.lsic cquurion is:

$20,000 = $10,000 X (I + .07)'

2 = (I + .07)'

113



QUESTIONS AND PROBLEMS

If we solve for t, we get that t = 10.24 years. Using the Rule of 72, we get 72/7 ~

10.29 years, so, once again, our answer looks good. To get $30,000, verify for
yourself that you will have to wait 16.24 years.

Compounding. What is compounding'? What is discounting?

Compounding and Periods. As you increase the length of time involved,
what happens to future values'! What happens to present values?

Compounding and Interest Rates. What happens to a future value if you
increase the rate r? What happens to a present value?

Future Values. Suppose you deposit a large sum in an account that earns a low
interest rate and simultaneously deposit a small sum in an account with a high
interest rate. Which account will have the larger future value?

Ethical Considerations. Take a look back at Example 4.6. Is it deceptive
advertising? Is it unethical to advertise a future value like this without a
disclaimer?

To answer the next five questions, refer to the TMCC security we discussed to
open the chapter.

Time Value of Money. Why would TMCC be willing to accept such a small
amount today ($1.163) in exchange for a promise to repay about 9 times that
amount ($10,000) in the future"

Call Provisions. TMCC has the right to buy back the securities on the
anniversary date at a price established when the securities were issued (this
feature is a term of this particular deal). What impact does this feature have
on the desirability of this security as an investment?

Time Value of Money. Would you be willing to pay $1,163 today in
exchange for $10,000 in 30 years? What would be the key considerations in
answering yes or no? Would your answer depend on who is making the
promise to repay?

Investment Comparison. Suppose that when TMCC offered the security for
$1,163, the U.S. Treasury had offered an essentially identical security. Do you
think it would have had a higher or lower price? Why?

Length of Investment. The TMCC security is bought and sold on the New
York Stock Exchange. If you looked at the plice today, do you think the price would
exceed the $1,163 original price? Why" If you looked in the year 2015, do you think
the price would be higher or lower than today's price'! Why?

1. Simple Interest versus Compound Interest. First City Bank pays 8 percent
simple interest on its savings account balances, whereas Second City Bank pays
8 percent interest compounded annually. If you made a $6,000 deposit in each bank,
how much more money would you earn from your Second City Bank account at the
end of J0 years?

PAR T 3 Valuation of Future Cash Flows
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2. Calculating Future Values. For each of the following, compute the future value:

Present Value Years Interest Rate Future Value

$ 3,150 5 18%
8,453 10 6

89,305 17 11
227,382 20 5

3. Calculating Present Values. For each of the following, compute the present
value:

Present Value Years Interest Rate Future Value

12 4% $ 15,451
4 9 51,557

16 17 886,073
21 20 901,450

4. Calculating Interest Rates. Solve for the unknown interest rate in each of the
following:

Present Value Years Interest Rate Future Value

$ 221 6 $ 307
425 7 905

25,000 18 143,625
40,200 21 255,810

5. Calculating the Number of Periods. Solve for the unknown number of years in
each of the following:

Present Value Years Interest Rate Future Value

$ 250 8% $ 1,105
1,941 5 3,700

32,805 14 387,120
32,500 24 198,212

6. Calculating Interest Rates. Assume the total cost of a college education will be
$290,000 when your child enters college in 18 years. You presently have $35,000 to
invest. What annual rate of interest must you earn on your investment to cover the
cost of your child's college education?

7. Calculating the Number of Periods. At 9 percent interest, how long does it
take to double your money? To quadruple it?

liS
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8. Calculating Rates of Return. In 2006. a 50-cent piece issued in 1904 sold for
$1,300. What was the rate of return on this investment'?

9. Calculating the Number of Periods. You're trying to save to buy a new

$160.000 Ferrari. You have S30.000 today Ihat can be invesled al your bank. The
bank pays 4.7 percent annual interest on its accounts. How long will it be before
you have enough to buy the car'!

10. Calculating Present Values. Imprudential. Inc., has an unfunded pension

liability of $800 million that must be paid in 20 years. To assess the value of the
firm's stock, financial analysIs want to discount this liability back 10 the present. If
the relevant discount rate is 8 percent, what is the present value of this liability?

11. Calculating Present Values. You have just received notification that you have
won the $2 million first prize in the Centennial Lottery. However. the prize will be
awarded on your IDOth biJ1hday (tL'isuming you're around to collect). 80 years from
now, What i~ the pre~ent value of your windfall if the appropriate discount rate is
11 percent?

12. Calculating Future Values. Your coin collection contains 50 1952 silver dollars.
If your gmndparenls purchased them for their face value when they were new.
how much will YOUl· collection be worth when yOll retire in 2060, assuming they
appreciate at a 5.7 percent annual rale'?

13. Calculating Interest Rates and Future Values. In 1895, the lirst U.S. Open
Golf Championship was held. The winner's prize money was $150. In 2006, thc
winner's check was $1.225.000. What was the annual percentage increase in the
winner's check over this period'? If the winner's prize increases at the same rate.
what will il be in 2040'1

14. Calculating Rates of Return. In 2006, a gold $3 coin minted in 1879 was
auctioned for $9.000. For this to have been true. what was the annual increase in the
value of the coin?

15. Calculating Rates of Return. Although appealing to more refined tastes, art as
a collectible has not always performed so prulitably. During 2003. Sotheby's sold the
Edgar Degas bronze sculpture Petite danseuse de quartor:.e {lIIS at auction for a price
of $10.311.500. Unfortunately for Ihe previous owner. he had purchased il in 1999 at
a price of S 12.377.500. What was his annual rate of rerum on this ~culp(urc?

16. Calculating Rates of Return. Refen'ing to the TMCC security we discussed at
the very beginning of the chapter:

a. Based on the $1,163 price, what rate was TMCC paying to borrow money?

b. Suppose that, on April 21. 2015. Ihis security's price is $2.500. If an investor had
purchased it for $1.163 at the offering and sold it on this day, what annual rate of
renlrn would she have earned?

c. If an investor had purchased the security at market on April 2I. 2015. and held it
until it matured, what annual rate of return would she have earned?

17. Calculating Present Values. Suppose you are still committed 10 owning a
$160.000 FelTari (see Question 9). If you believe your mutual fund can achieve a
10.75 percent annual rate of return. and you want to buy {he car in lO years on the
day you nJrn 3D, how much must you invest loday?

18. Calculating Future Values. You have just made your first $5.000 contribution to
your individual retiremenl account. Assuming you earn an 11 percent nlle of reWrn
and make no additional contributions. whal will your account be worth when you
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retire in 45 years? What if you wait 10 years before contributing? (Does this suggest
un investment strategy?)

19. Calculating Future Values. You are scheduled to receive $15,000 in two years.
When you receive it. you will invest it for six more years at 8 percent per year. How
much will you have in eight years?

20. Calculating the Number of Periods. You expecl to receive $30,000 al
graduation in two yenrs. You plan on investing it at 9 percenr umil you have
$160,000. How long will you wait from now? (Better than the situation in
Question 9, but still no Ferrari.)

21. Calculating Future Values. You have $7,000 to deposit. Regency Bank offers
12 percent per year compounded monthly (I percent per month), while King Bank
offers 12 percent but will only compound annually. How much will your investment
be worth in 20 years at each hank?

22. Calculating Interest Rates. An investment offers to triple your money in
24 months (don't believe it). What rate per Ihree Illonrhs are you being offered?

23. Calculating the Number of Periods. You can earn 0.45 percent per month at
your bank. If you deposil $1.500, how long must you wait until your account has
grown to 53,6oo?

24. Calculating Present Values. You need 575,000 in 10 years. If you can earn
.55 percem per month, how much will you have to deposit today?

25. Calculating Present Values. You have decided that you want to be a millionaire
when you retire in 45 years. If you can earn a 12 percenl annual return, how much do
you have to invest today'! What if you can earn 6 percent?

26. Calculating Future Values. You have $10,000 you want to invest for the next
40 years. You are offered an investment plan that \vill pay you 8 percent per year for
the next 20 years and 12 percent per year for the last 20 years. How much will you
have at the end of the 40 years? Does it matter if the investment plan pays you
12 percent per year for the first 20 years and 8 percent per year for the next 20 years"
Why or why not?

Challenge
IQuestion 26)

117

4.1

4.2

4.3

Calculating Future Values. Go to www.dinkytown.net and follow the
"Savings Calculator" link. If you currently have 510,000 and invest this money at
9 percenl, how much will you have in 30 years? Assume you will not make any
additional contributions. How much will you have if you call earn 11 percent'!

Calculating the Number of Periods. Go to www.dinkylown.net and follow
the "Cool Million"' link. You want to be a millionaire. You can earn 11.5 percent
per year. Using your current age, at what age will you become a millionaire if you
have $25,000 to invest, assuming you make no other deposits (ignore inflation)?

Calculating the Number of Periods. Go to www.f1nancecenter.com/
consumertools and follow the "Calculators" link and find the "How much, at what
rate, when?" calculator. You want to buy a Lamborghini Murcielago. Assume the
price of the car is 5330,000 and you have $35.000. If you can eam an II percent
return, how long must you wait to buy this car (assuming the price stays the
same)?

WHAT'S ON
THE WEB?
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4.4 Calculating Rates of Return. Use the FinanceCenter calculator to solve the
following problem. You still want to buy the Lamborghini Murcielago, but you
have $60,000 to invest and want to buy the car in 15 years. What interest rate do
you have to earn to accomplish this (assuming the price stays the same)?

4.5 Future Values and Taxes. Taxes can greatly affect the future value of
your investment. The Financial Calculators Web site at www.finca1c.com has a
financial calculator that adjusts your return for taxes. Find the "How long until
my savings reach my goal?" link on this page to find this calculator. Suppose you
have $50,000 to invest today. If you can earn a 12 percent return and no additional
annual savings, how much will you have in 20 years? (Enter 0 percent as the tax
rate.) Now, assume that your marginal tax rate is 27.5 percent. How much will
you have at this tax rate?



Discounted Cash
Flow Valuation

AFTER STUDYING THIS CHAPTER,
YOU SHOULD HAVE A GOOD
UNDERSTANDING OF:

DIGITAL STUDY TOOLS

How loans are amortized or paid off.

What do Bengie Molina, Vernon Wells, and Barry "Baked

Ziti" Zito have in common? All three baseball players

signed big pro contracts at the end of 2006. For example, the

value of Bengia's contract with the San Francisco Giants was

reported as $16 million. Not bad, especially tor someone who

makes a living using the "tools of ignorance" (jock jargon for a

catcher's equipment), but not as good as Barry or Vernon, both

of whom signed deals worth a reported $126 million.

A closer look at the numbers shows that both Barry and

Vernon did pretty well, but nothing like the quoted figures. Using

Barry's contract as an example. while the value was reported

to be $126 million, it was actually payable over a number of

years. It consisted of a $10 million salary in 2007, $14.5 million

in 2008, $18.5 million per year in 2009 through 2011, $19 million

in 2012, $20 million in 2013, and a guaranteed $7 million in 2014

(although it could go as high as $18 million). Since the pay-

o

How interest rates are quoted (and
misquoted).

How 10 determine the future and present
value of investments with multiple cash flows.

How loan payments are calculated and how
to find the interest rate on a loan.

Self-study software

Multiple-choice quizzes

Flashcards For testing and learning

•
•
•

ments were spread out over time, we must consider the time value of money, which means Barry

received less that the quoted amount. How much did he really get? This chapter gives you

the "100Is of knowledge" to answer thiS question.

In our previous chapter, we learned how to examine single, lump-sum future payments

to determine their current, or present, value. This is a useful skill, but we need to go further

and figure out how to handle multiple future payments because that is the much more common

119
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situation. For example, most loans (including student loans) involve receiving a lump

sum today and making future payments.

More generally, most types of business decisions, including decisions concerning

marketing, operations, and strategy, involve the comparison of costs incurred today with

cash inflows hoped for later. Evaluating the cost-benefit trade-off requires the tools that we

develop in this chapter.

Because discounted cash flow valuation is so important, students who learn this mate

rial well will find that life is much easier down the road. Gelling it straight now will save you

a lot of headaches later.

I n our previous chapter, we covered the basics of discounted cash flow valuation. How
ever, so far, we have only dealt with single ca.... h flows. [n reality, most investments have

multiple cash flows. For example. jf Sears is thinking of opening a new department store,
there will be a large ca'ih outlay in the beginning and then cash inflows for many years. In
this chapter, we begin to explore how to value such investments.

When you finish this chapter. you should have some very practical skills. For exam
ple. you will know how to calculate your own car payments or student loan payments. You
will also be able to determine how long it will take to payoff a credit card if you make
the minimum payment each month (a practice we do not recommend). We will show you
how to compare interest rates to determine which are the highest and which are the low
est, and we will also show you how interest rates can be quoted in different, and at times
deceptive, ways.

FUTURE AND PRESENT VALUES
OF MULTIPLE CASH FLOWS
Thus far, we have restricted our attention to either the future value of a lump-sum present
amount or the present value of some single future ca'ih flow. In this section, we begin to
study ways to value multiple cash flows. We start with future value.

Future Value with Multiple Cash Flows

Suppose you deposit $100 today in an account paying 8 percent. In one year, you will
deposit another $100. How much will you have in two years? This particular problem is
relatively easy. At the end of the first year, you will have $108 plus the second $100 you
deposit, for a total of $208. You leave this 5208 on deposit at8 percent for another year. At
the end of this second year, the account is worth:

$208 x 1.08 = $224.64

Figure 5.1 is a time line that illustrales the process of calculating the future value of these
two $100 deposits. Figures such as this one are very useful for solving complicated prob
lems. Anytime you are having trouble with a present or future value problem, drawing a
time line will usually help you to see what is happening.
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A. The lime line: FIGURE 5.1

Cash flows

o
I

S100 $100

2

I Time
(years)

Drawing and using a
time line

Time
(years)

2

x 1.08 , $224.64

$100Cash flows $100

1L.-_-"X212.0,,8'--~J +108

$208Future values

B. Calculating the future value:
o
I

In the first part of Figure 5.]. we show the cash flows on the time line. The most im
portant thing is that we write them down where they actually occur. Here, the first ca.."ih
flow occurs today, which we label as Time O. We therefore put S I00 at Time 0 on the time
line. The second S I00 cash flow occurs one year from today, so we write it down at the
point labeled as Time I. In the second part of Figure 5.1. we calculate the future values one
period at a time to come up with the final $22--1.6-\-.

Saving Up Revisited

You Lhlnk you will be able to depOSit $4,000 at the end of each of the next three years in a bank ac

count paying 8 percent Interest. You currently have $7,000 in the account How much will you have in

three years? In four years?

AL the end of the first year, you will have:

$7.000 x 1.08 + 4,000 ~ $11,560

At the end of the second year, you will have:

$11,560 x 1.08 + 4.000 ~ $16,484.80

Repealing this for the third year gives.

$16,484.80 x 1.08 + 4,000 ~ $21,80358

Therefore, you wrll have $21.803.58 in three years. If you leave this on deposit for one more year (and

don't add to It), at the end of the fourth year you'lI have

$21,803.58 x 1.08 ~ $23,547.87

When we calculated the future value of the two $100 deposits, we simply calculated
the balance as of the beginning of each year and then rolled thal amount forward to the next
year. We could have done it another, quicker way. The first $100 is on deposit for two years
at 8 percent, so its future value is:

$100 x 1,08' = $100 x 1,1664 = $116.64
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5

$2,000$2,000$2.000$2,000$2,000

o 2 3 4
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FIGURE 5.2

Time line for $2,000
per year for five years

FIGURE 5.3 Future value calculated by compounding forward one period at a time

$10,210.20
2,000.00

S12,2'0.20

$2,200 $4,620 $7,282
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FIGURE 5.4

Future value
calculated by
compounding each
cash flow separately

0 2 3 4 5

I I I I I Time
(years)

$2,000 $2,000 $2,000 $2,000 $ 2,000.00

I
I

I x 1.1 2,200.00

x1.1 2
2,420.00

x 1.1 3
2,662.00

x 1.1 ~
2,928.20

S12,210.20

The second $100 is on deposit for one year at 8 percent, and its future value is thus:

$100 x 1.0B = $10B.00

The lOtal future vaJue, as we previously calculated, is equal to the sum of these two future
values:

$116.64 + 10B =$224.64

Based on this example. there are two ways to calculate future values for multiple cash
flows: (1) compound the accumulated balance forward one year at a time or (2) calculate
the future value of each cash flow first and then add these up. Both give the same answer,
so you can do it either way.

To illustrate the two different ways of calculating future values. consider the future
value of $2,000 invested at the end of each of the next five years. The current balance is
zero, and the rate is 10 percent. We first draw a time line as shown in Figure 5.2.

On the time line, notice that nothing happens until the end of the first year when we
make the first $2.000 investment. This first $2.000 earns interest for the next four (not five)
years. Also nOlice that the last $2,000 is invested at the end of the fifth year, so it cams no
interest at all.

Figure 5.3 illustrates the calculations involved if we compound the investment one
period at a time. As illustrated. the future value is $12.210.20.

Figure 5.4 goes through fhe same calculations. but it uses the second technique. Natu
rally, the answer is the same.
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Saving Up Once Again

If you deposit $100 in one year, $200 in two years, and $300 In three years. how much will you have

In three years? How much of this is Interest? How much will you have in five years If you don't add ad

ditional amounts? Assume a 7 percent interest rate throughout

We will calculate the future value of each amount in three years. Notice that the $100 earns inter

est for two years, and the $200 earns Interest for one year The final $300 earns no interest. The future

values are thus:

123

III

$100 X 1.072

$200 x 1.07

+$300

~ $11449

~ 21400

~ 30000

Total future value = $62849

The future value is thus $628.49, The total interest is.

$62849 - (100 + 200 + 300) ~ $2849

How much WIll you have In five years? We know that you will have $628,49 in three years. If you leave

thai In for two more years. it Will grow to:

$62849 x 1.07' ~ $62849 x 1.1449 ~ $719.56

Notice that we could have calculated the future value of each amount separately Once again. be

careful about the lengths of time. As we previously calculated, the first $100 earns interest for only four

years. the second deposIt earns three years' Interest, and the last earns two years' interest:

$100 x 1.07' ~ $100 x 1.3108 ~ $131.08

$200 x 1.07' ~ $200 x 12250 ~ 245.01

+$300 x 1.07' ~ $300 x 1 1449 ~ 34347

Total future value = $719,56

Present Value with Multiple Cash Flows

It will turn out that we will very often need to determine the present value of a series of
future cash flows. As with future values, there are two ways we can do it. We can either
discount back one period at a time, or we can just calculate the present values individually
and add them up.

Suppose you need $1,000 in one year and $2,000 more in two years. If you can earn
9 percent on your money, how much do you have to put up today to exactly cover these
amounts in the future? In other words, what is the present value of the two cash flows at
9 percent?

The present value of $2,000 in two years at 9 percent is:

$2,000/1.09' = $1,683.36

The present value of $1 ,000 in one year is:

$1,000/1.09 =$917.43

Therefore, the total present value is:

$1,683.36 + 917,43 = $2,600.79
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To see why $2,600.79 is the right answer, we can check to see that after the $2,000
is paid out in two years, there is no money left. If we invest $2,600.79 for one year at
9 percent, we will have:

$2,600.79 x 1.09 = $2,834.86

We take out $1,000, leaving $1,834.86. This amount earns 9 percent for another year, leav
ing us with:

$1,834.86 x 1.09 =$2,000

This is just as we planned. As this example illustrates, the present value of a series of future
cash flows is simply the amount that you would need today in order to exactly duplicate
those future cash flows (for a given discount rate).

An alternative way of calculating present values for multiple future cash flows is to
discount back to the present one period at a time. To illustrate. suppose we had an invest
ment that was going to pay $1,000 at the end of every year for the next five years. To find
the present value, we could discount each $1,000 back to the present separately and then
add the results up. Figure 5.5 illustrates this approach for a 6 percent discount rate. As
shown. the answer is 54.212.37 (ignoring a small rounding error).

Alternatively, we could discount the last cash flow back one period and add it to the
next-to-the-Iast cash flow:

$1,000/1.06 + 1,000 = $943.40 + 1,000 = $1,943.40

We could then discount this amount back one period and add it to the Year 3 cash flow:

$1,943.40/1.06 + 1,000 =$1,833.40 + 1,000 =$2,833.40

This process could be repeated as necessary. Figure 5.6 illustrates this approach and the
remaining calculations.

FIGURE 5.5

Present val ue
calculated by
discounting each
cash flow separately

0 2 3 4 5

I I I I I Time
(years)

$1.000 $1.000 $1.000 $1,000 $1.000

$ 943.40 lx1/1.06 I

U890.00 X 1/1.062

839.62 X 1/1.063

792.09
x1/1.064

747.26
x1/1.065

$4.212.37 Total present value
(=6%

5 943.401 $ 0.00
1,000.00 1,000.00

51.94340 $1.000.00------

51,833.401
1.000.00

52,833.40

$2.673.01 1
1.000.00

53.673.01

53.465.111
1.000.00

$4.465.11

2 3 4 5

f-----+----+-I--+-----j---I--~
Time

(years)

o

$4.212.37

$4.212.371
0.00

FIGURE 5.6

Present value
calculated by
discounting back one
period at a time

Total present value:::: $4,212.37
(:::::6%



Jackpot!

I f you, or someone you know, is a regular lottery player, you

probably already understand that you are 20 times more
likely to be killed by a lightning bolt than to win a big lottery
jackpot. How bad are the odds? Nearby you will find a table
comparing your chances of winning the Mega Millions Lottery

to other events.

Big Game: Is It Worth the Gamble?

Odds of winning Mega Millions jackpot 1:135.145,920'
Odds of being killed by a venomous spider 1:57,018,763
Odds of being killed by a dog bile 1:11 ,403,753
Odds of being killed by lightning 1:6,479,405
Odds of being killed by drowning 1:690,300
Odds of being killed falling from a bed 1:388,411

or other furniture
Odds of being killed in a car crash 1:6,029

•Source: Virginia Lottery Web site. All other odds Irom the National
Safety Council.

Sweepstakes may have diHerent odds than lotteries, but

the odds may not be much better. Probably the largest adver

tised grand prize ever was Pepsi's "Play for Billion," which,

you guessed it, had a $1 billion (billion!) prize. Not bad for a

day's work, but you still have to read the fine print. It turns out

that the winner would be paid $5 million per year for the next

20 years, $10 million per year for years 21 to 39, and a lump

sum $710 million in 40 years. From what you have learned,

you know the value of the sweepstakes wasn't even close to

$1 billion. In fact, at an interest rate of 10 percent, the present

value is about $70.7 million.

Lottery jackpots are often paid out over 20 or more years,

but the winner often can choose to take a lump sum cash pay

ment instead. For example, in 2007, an 84-year-old retired elec

trician won the $254 million Powerballiottery. He had the option

of a single cash payment of $121 million or payments over the

next 30 years. Which do you think he chose?

Some lotteries make your decision a little tougher. The

Ontario Lottery wHi pay you either $2,000 a week for the rest of

your life or $1.3 million now. (That's in Canadian dollars, by the

way.) Of course, there is the chance you might die in the near

future, so the lottery guarantees that your heirs will collect the

$2,000 weekly payments until the 20th anniversary of the first

payment, or until you would have turned 91, whichever comes

first. This payout scheme complicates your decision quite a

bit. If you Jive for only the 20-year minimum, the break-even

interest rate between the two options is about 5.13 percent per

year, compounded weekly. If you expect to live longer than the

20-year minimum, you might be better off accepting $2,000 per

week for life. Of course, if you manage to invest the $1.3 million

lump sum at a rate of return of about 8 percent per year (com

pounded weekly), you can have your cake and eat it too since

the investment will return $2,000 at the end of each week for

ever! Taxes complicate the decision in this case because the

lottery payments are all on an aftertax basis. Thus, the rates of

return in this example would have to be aftertax as well.

As the accompanying Nea!ity Bytes box shows, calculating present values is a vital
step in comparing alternative cash flows. We will have much more to sayan this subject
in subsequent chapters.

How Much Is It Worth?

You are offered an Jrwestment that Will pay you $200 In one year, $400 the next year, $600 the next

year, and $800 at the end of the next year You can earn 12 percent on very simIlar Investments Whal

IS the most you should pay for thIS one?

We need to calculale the present value of these cash flows at 12 percent Taking them one at a

time gives:

$200 x 1/1.12' = $200/1 1200 = $

$400 x 1/112' = $400/12544 =

$500 x 1/1.12' = $600/1 4049 =

H800 x 1/1.12" = $800/1.5735 =

178.57

318.88

427.07

50841

Total present value = $1,432.93

(continued)
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If you can earn 12 percent on your money, then you can duplicate thIs investment's cash flows for

$1.432.93, so this IS the most you should be willing to pay

,iiiiil~H~O~W~MUChIs It Worth? Part 2
You are offered an investment that wiJI make three $5,000 payments The first payment will occur four

years from today. The second will occur in five years, and the third will follow in six years. If you can earn

11 percent, what is the most this investment (s worth today? What is the future value of the cash flows?

We will answer the questions in reverse order to illustrate a pOint The future value of the cash

flows in six years is:

$5,000 x 1.1 F + 5,000 x 1 11 + 5,000 = $6,160 50 + 5,550 + 5,000

= $16,710 50

The present value must be

$16,710.50/1.11" = $6,93412

Let's check thiS. Taking them one at a time, the PVs of the cash flows are

$5,000 x 1/1.11'; = $5,000/1.8704 = $2,673.20

$5,000 x 1/1.11" = $5,000/1.6851 = 2,967.26

+$5,000 x 1/U l' = $5,000/1 5181 = 3,293.65

l
Total present value = $8,934.12

This is as we previously calculated The point we want to make IS that we can calculate present and

future values in any order and convert between them using whatever way seems most convenient

The answers will always be the same as long as we stick with the same discount rate and are careful

to keep track of the right number of periods.

How to Calculate Present Values with Multiple Future
Cash Flows Using a Financial Calculator

To calculate the present value of multiple cash flows with a financial calculator. we will simply discount

the individual cash flows one at a time uSing the same technique we used in our previous chapter, so

this is not really new. There IS a shortcut, however, that we can show you. We Will use the numbers in

Example 5 3 to illustrate

To begin, of course. we first remember to clear out the calculator! Next, from Example 5.3, the

first cash flow IS $200 to be receIVed in one year and the discount rate is 12 percent so we do the

following:

Enter

Solve for

1

N

12

I/Y PMT PV

-178.57

200

FV

Now you can write down this answer to save It. but lhat's inefficient All calculators have a memory

where you can store numbers. Why not just save It there? Doing so cuts way down on mistakes be

cause you don't have to write down and/or rekey numbers, and it's much faster.
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Next we value the second cash flow We need to change N 10 2 and FV 10 400. As long as we

haven', changed anything else. we don't have to reenter IN or clear out lhe calculator, so we have
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Enter

Solve for

2

N "Y PMT PV

-318.88

400

FV

$100

You save this number by adding it to the one you saved in our fIrst calculation, and so on for the

remaining two calculations.

As we will see In a laler chapter, some finanCial calculators will let you enter all of the future cash

flows at once, but we'll discuss that subject when we get to It.

A Note on Cash Flow Timing

In working present and future value problems. cash flow timing is critically important. In
almost all such calculations. it is implicitly assumed that the cash flows occur at the end
of each period. In facI, all the formulas we have discussed, all the numbers in a standard
present value or future value table. and. very importantly, all the preset (or default) settings
on a financial calculator or spreadsheet assume that cash flows occur at the end of each
period. Unless you are very explicitly told otherwise. you should always assume that this
is what is meant.

As a quick illustration of this point. suppose you are told that a three-year investmell!
has a first-year cash flow of SIOO, a second-year cash flow of $200, and a third-year cash
flow of 5300. You are asked to draw a time line. Without further information, you should
always assume that the time line looks like this:

023

1-------1---1---
$200 $300

On our time line. notice how the first cash flow occurs at the end of the first period, the
second at the end of the second period. and the third at the end of the third period.

We will close ou{ this section by answering the question we posed concerning baseball
player Barry Zito's contract at the beginning of the chapter. RecaJl the contract called for a
S10 million salary in 2007. $14.5 million in 2008. S18.5 million per year in 2009 through
2011, SI9 million in 2012, $20 mmion in 2013, and a guaranteed $7 million in 2014. If
12 percent is the appropriate interest rate. what kind of deal did the San Francisco Giants
pitch to Barry?

To answer, we can calculate the present value by discounting each year's salary back to
the present as follows (notice we assumed future salaries will be paid at the end of the year):

Year I:

Year 2:

Year 3:

Year 8:

$10,000,000 X 1/1.I21

$14,500,000 X 1/1.I2'

$18,500,000 X 1/1.123

$7,000.000 X III 12'

= S8,928,571.43

= S II ,559,3 I 1.22

= S13, I67 ,934.58

= 52,827.182.60
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If you fill in the missing rows and then add (do it for practice). you will see that Zito's
contract had a present value of about $77.41 million, less than 2/3 of the $126 million
value reported, but still nothing to balk at. And of course, playing for the Giants. Zito will
probably have his Octobers free as well.

How to Calculate Present Values with Multiple Future Cash
Flows Using a Spreadsheet

Just as we did In our prevIous chapler, we can set up a basic spreadsheet to calculate the present

values of the individual cash flows as follows. Notice that we have Simply calculated the present values

one at a trme and added them up

A B C D E F
1

2 Using a spreadsheet to value multiple cash flows

3 I
4 What is the present value of $200 in one year, $400 the next year, $600 the next year, and

5 $800 the last year if the discount rate is 12 percent?

6

7 Rate: .12

8
9 Year Cash flows Present values Formula used

10 1 $200 $178.57 -PV($B$7,A10,0,-B10)

11 2 $400 $318.88 -PV($B$7,A11 ,0,-B11)

12 3 $600 $427.07 - PV($B$7,A12,0,-B12)

13 4 $800 $508.41 -PV($B$7,A13,0,-B13)

14

15 Total PV: $1,432,93 -SUM(C10:CI3)

16

17 Notice Ihe negative signs inserted in the PV formulas. These just make the present values have

18 positive signs. Also, the discount rate in cell 87 is entered as $8$7 (an "absolute" reference)

19 because it is used over and over. We could have just entered ".12" instead, but our approach is

20 more flexible.

21 I I
22 I

CONCEPT QUESTIONS

S.la Describe how to calculate the future value of a series of cash flows.

S.lb Describe how to calculate the present value of a series of cash flows.

S.le Unless we are explicitly told otherwise, what do we always assume about the timing of
cash flows in present and futnre value problems'?
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VALUING LEVEL CASH FLOWS:
ANNUITIES AND PERPETUITIES

We will frequently encounter situations where we have multiple cash flows that are all
the same amount. For example. a very common type of loan repayment plan calls for the
borrower to repay the loan by making a series of equal payments for some length of time.
Almost all consumer loans (sUf.;h as car loans) and home mortgages feature equal pay
ments, usually made each month.

More generally. a series of constant. or level, cash flows that occur at the end of each
period for some fixed number of periods is called an ordinary annuity; or, more correctly.
the cash flows are said 10 be in ordinary annuity form. Annuities appear very frequently in
financial an·angements. i.lnd there are some useful Sh0l1cuts for determining their values.
We consider these next.

Present Value for Annuity Cash Flows

Suppose we were examining an asset that promised to pay $500 at the end of each of the
next three ycars. The cash flows from this asset are in the form of 1.1 three-year. $500 or
dinary annuity. If wc wanted to earn 10 percent on our money. how much would we offer
for this annuity'?

From the previous section. we know that we can discount each of these $500 payments
back to the present at 10 percenl to determine the total present value:

Present value = $500/1.1 1 + 500/1.12 + 500/1.1 3

= $500/1.10 + 500/1.21 + 500/1.331

= $454.55 + 413.22 + 375.66

= $1,243.43

This approach works just fine. However, we will often encounter situations where the
number of cash flows is quite large. For example, a typicaJ home mortgage calls for monthly
payments over 30 years. for a total of 360 payments. If we were trying 10 determine the
present value of those payments. it would be uscful to have a shol1cul.

Since the cash flows on an annuity are all the samc. we can come lip with a very use
ful variation on the basic present value equation. It turns uut that the present value of an
annuity of C dollars per period for t periods when the rate of return, or interest rate. is r is
given by:

Annuity present value = C x (1 - Present ;alue factor)

= ex (1 - [1/ ~1 + "'J)
The term in parentheses on the first line is sometimes called the present value interest factor
for annuities and abbreviated PVIFA(r. I).

The expression for the annuity present value may look a little complicated, but it
isn't difficult to lise. Notice that the term in square brackets on the second line, lI( I + 1')1,

is the same present value factor we've been calculating. In our example just above, the
interest rate is 10 percenl and there are three years involved. The usual present value
factor is thus:

Present value factor = 1/1.1 3 = 1/1.331 = .75131

129

annuity

A level stream of cash
flows for a fixed period
at lime.
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TABLE 5.1

Annuity present value
interest factors

PAR T 3 Valuation of FUlure Cash Flows

Number 01
Interest Rates

Periods 5% 10% 15% 20%

1 .9524 .9091 .8696 .8333
2 1.8594 1.7355 1.6257 1.5278
3 2.7232 2.4869 2.2832 2.1065
4 3.5460 3.1699 2.8550 2.5887
5 4.3295 3.7908 3.3522 2.9906

To calculate the annuity present value factor, we just plug this in:

Annuity present value factor = (1 - Present value factor)/r

~ (1 - .75131)/.10

~ .248685/.1 0 ~ 2.48685

Just as we calculated before. the present value of our $500 annuity is then:

Annuity present value = $500 x 2.48685 = $f ,243.43

How Much Can You Afford?

After carefully gOIng over your budget. you have determined you can afford to pay $632 per month

toward a new sports car. You call up your local bank and find out that the going rate IS 1 percent per

month for 48 months. How much can you borrow?

To delermine how much you can borrow, we need to calculate the present value of $632 per

month for 48 months at 1 percent per month. The loan payments are in ordinary annuity form, so the

annuity present value factor IS:

Annuity PV factor = (1 - Present value factor)/r

= [ 1 - (1/1.01") 1/.01

= (1 - .6203)/.01 = 37.9740

With this faclor. we can calculate the present value of the 48 payments of $632 each as.

Present value = $632 x 379740 = $24,000

Therefore. $24,000 is what you can afford 10 borrow and repay.

Annuity Tables Just as there are tables for ordinary present value factors, there are
tables for annuity factors as well. Table 5.1 contains a few such factors; Table A,3 in
Appendix A contains a larger set. To tind the annuity present value factor we just cal
culated, look for the row corresponding to three periods and then find the column for
10 percent. The number you see at that int.ersection should be 2.4869 (rounded to four
decimal places), as we calculated. Once again. try calculating a few of these factors
yourself and compare your answers to the ones in the table to make sure you know how
to do it. If you are using a financial calculator, just enter $1 as the payment and calculate
the present value; the result should be the annuity present value factor.
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Annuity Present Values

To find annuity present values with a financial calculator, we need to use the PMT key (you were

probably wondering what It was for) Compared to finding the present value of a single amount, there

are two important dlHerences Firs!, we enter the annuity cash flow using the PMT key, and, sec

ond, we don't enter anything for the future value. FV. So. for example, the problem we have been

examining IS a three-year. $500 annuity. If the discount rate is 10 percent, we need to do the following

(after clearing out the calculator!):

13l

Enter

Solve for

3

N

10

IIV

500

PMT PV

-1,243·43

FV

As usual, we get a negative sign on the PV

Annuity Present Values

Using a spreadsheet to work the same problem goes like thIs:

A I B I c I D E I F G
1 I
2 Using a spreadsheet to find annuity present values

3 I
4 What is the present value of $500 per year for 3 years If the discount rate is 10 percent?

5 We need to solve for the unknown present value, so we use Lhe formula PV(rate, nper, pmt, tv).

6
7 Payment amount per period: $500

8 Number of payments: 3

9 Discount rate: .1

10
11 Annuity present value: $1,243.43

12
13 The formula entered in cell 811 is -PV(89. BB, -87, 0); notice that tv is zero and that pmt has a

14 negative sign on it. Also notice that the discount rate is entered as a decimal, nol a percentage.

15

Finding the Payment Suppose you wish to start up a new business thaI specializes
in the latest of health food trends. frozen yak milk. To produce and market your product,
the Yakee Doodle Dandy. you need to borrow $100,000. Because it strikes you as un
likely that this particular fad will be long-lived, you propose 10 payoff the loan quickly
by making five equal annual payments. If lhe inlerest rate is 18 percent, what will the
payments be'?
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-, In this case. we know that the present value is $1 OO.OOO)Thc interest rate is ]8 percent,
and there are five years to make payments. The payments are all equal. so we need to find
the relevant annuity factor and solve for the unknown cash flow:

I ) (I'
, ,.(

uCJ ,:",ul.J

Annuity present value =$100,000 = C x (1 - Present value factor)j,.

$100,000 = C x (1 - 1/1.18'1/.18

= ex (1 - .43711/.18

= C x 3.1272

C =$100,000/3.1272 =$31,978

Therefore. you'lImake live payments ofjusl under $32.000 each.

Annuity Payments

Finding annuity payments IS easy with a financial calculator In our example Just above, the PV IS

$100.000, the Interesl rale is 18 percent, and there are five years We find lhe payment as follows

Ente,. 5

N

18

IfY PMT

100,000

PV FV

Solve for

Here we get a negative sign on the payment because the payment IS an outflow for us

Annuity Payments

Using a spreadsheet to work the same problem goes like this

A B I c D I E I F
1 I I I
2 Using a spreadsheet to find annuity payments

3 I I
4 What is the annuity payment ir the present value is S100.000, the interest rate is 18 percent, and

5 there are 5 periods? We need to solve for the unknown payment in an annuity. so we use the

6 formula PMT (rale, nper. pv, fv)

7

8 Annuity present value: $100.000

9 Number of payments: 5

10 Discount rate: .18

11
12 Annuity present value: (S31,977.78)

13
14 The fonnula entered in cell 812 is _PMT(Bl0, 89, ·B8, 0); notice that fv is zero and that the

15 payment has a negative sign because i1 is an outflow to us.
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Finding the Number of Payments

You ran a httle short on your spring break vacation. so you put $1,000 on your credit card. You can

only afford to make the minimum payment of $20 per month. The interest rate on the credit card is

1.5 percent per month. How fang will you need to payoff the $1 ,ODD?

What we have here is an annuity of $20 per month at 1 5 percent per month for some unknown

length of time The present value is $1,000 (the amount you owe today) We need to do a little algebra

(or else use a financial calculator):

$1,000 ~ $20 x (1 - Present value lactor)1.015

($1,000/20) x .015 =- 1 - Present value factor

Present value factor = .25 =- 1/(1 + rf

1 015'~ 1/25 = 4

At this pOint. the problem bOils down to asking the following question: How long does It take for your

money 10 quadruple at 1.5 percent per month? Based on our prevIous chapter. the answer is about

93 months

1 015'" ~ 3.99 = 4

Il will take you about 93/12 =- 7 75 years at this rate.
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Finding the Number of Payments

To solve thiS one on a finanCial calculator, do the following

Enter

Solve for

N

93.11

1.5

IIY

-20

PMT

1,000

PV FV

Notice that we put a negative sign on the payment you must make, and we have solved for the number

of months You still have to diVIde by 1210 get our answer. Also. some financial calculators won't report

a fractional value for N: they automatically (without telhng you) round up to the next whole peflod (nol

10 the nearest value). With a spreadsheet, use the funchon =- NPER(rale.pml,pv,rv). be sure to pUl in a

zero for fv and to enter - 20 as the payment.

Finding the Rate The last question we might want to ask concerns the interest rate im
plicit in an annuity. For example, an insurance company offers to pay you $1,000 per year
for 10 years if you pay $6,710 up front. What rate is implicit in this la-year annuity?

In this case, we know the present value ($6,710), we know the cash flows ($1,000 per
year). and we know the life of the investment (10 years). What we don't know is the dis
count rate:

$6,710 =$1,000 x (1 - Present value factor)lr

$6,710/1,000 = 6.71 = (1- [1/(1 + ,)"11/'

So, the annuity factor for 10 periods is equal to 6.7 L and we need to solve this equation
for the unknown value of r. Unfortunately. this is mathematically impossible to do directly.
The only way to do it is to use a table or trial and error to find a value for r.
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If you look across the row corresponding to 10 periods in Table A.3. you will see a
factor of 6.7101 for 8 percent so we see right away that the insurance company is offering
just about 8 percent. Alternatively. we could just start trying different values until we got
very close to the answer. Using this trial-and-cITor approach can be a little tedious. but,
f0I1unatcly, machines are good at that sort of thing. l

To illustrate how to find the answer by trial and error, suppose a relative of yours wants
to bOlTOW S3.000. She otters to rcpay you $1.000 every year for four years. What interest
ratc arc you being offered?

The cash flows here have the form of a four-year. $1,000 annuity. The present value is
$3.000. We need to tind the discount rate, r. Our goal in doing so is primarily to give you a
feel for the relationship between annuity valucs and discount rates.

We need to start somcwhere, and 10 percent is probably as good a place as any to begin.
At 10 percent. the annuity factor is:

Annuity present value factor = {1 - 1/1.104 )/.10 = 3.1699

The present value of the cash flows at 10 percent is thus:

Present value = $1 ,000 x 3.1699 = $3,169.90

You can see that we're already in the right ballpark.
Is 10 percent too high or too low? Recall that present values and discount rates move in

opposite directions: Increasing the discount rate lowers the PV and vice versa. Our present
value here is too high, so the discount rate is 100 low. If we try 12 percent:

Present value = $1,000 x {1 - 1/1.124 )/..12 = $3,037.35

Now we're almost there. We are still a little low on the discount rate (because the PV is a
little high). so wc'll try 13 percent:

Present value = $1,000 x (1 - 1/1.134 )/.13 = $2,974.47

This is less than $3,000, so we now know that the answer is between 12 percent and
13 percent, and it looks to be about 12.5 percenl. For practice, work at it for a while longer
and see if you find that the answer is about 12.59 percent.

Alternatively, you could use a finanCial calculator to do the following:

Finding the Rate

FVPVPMT

1,000

I/Y

12.59

4

N

Solve for

Enter

Nollce that we put a negative sign on the present value (Why?). With a spreadsheet. use the function

=RATE(nper,pmt,pv,fv), be sure to put in a zero for fv and to enter 1,000 as the payment and ~3,000

as the pv

J Financial calculators rely on Irial and error to find the answer. Thul's why they sometimes appear 10 be
"thinking" before coming up with the answer. Actually, it is possible to directly solve for r if there arc fewer
than five periods, bul it's usually not worth the trouble.
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Future Value for Annuities

On occasion, it's also handy to know a shortcut for calculating the future value of an annu
ity. As you might guess, there are future value factors for annuities as well as present value
fa<:tors. Tn general. the future value factor for an annuity is given by:

Annuity FV factor = (Future value factor - 1l/r

=((1+,)'-1]/r
[5.2)

To see how we use annuity future value factors, suppose you plan to contribute $2.000
every year into a retirement account paying 8 percent. If you retire in 30 years. how much
will you have'?

The number of years here. f. is 30. and the interest rate. r. is 8 percent. so we can cal
culate the annuity future value faclor as:

Annuity FV factor = (Future value factor - 1l/r

= (1.08~ - 1 )1.08

= (10.0627 - 1)1.08

= 113.2832

The future value of this 30·year, $2.000 annuity is thus:

Annuity future value = $2,000 x 113.2832

= $226,566.4

Of course, you could solve this problem using a financial calculator by doing the fOllowing:

Future Values of Annuities

FVPVPMT

8

IIY

30

N

Enter

Solve for 226,566.42

Notice that we put a negative Sign on the payment (why?). WIth a spreadsheet. use the function

=FV(rate,nper,pmt,pv): be sure to put tn a zero lor pv and to enter -2,000 as the payment.

A Note on Annuities Due

So far, we have only discussed ordinary annuities. These are the most important. but there
is a variation that is fairly common. Remember that with an ordinary annuity, the cash
flows occur at the end of each period. When you take out a loan with monthly payments,
for example. the first loan payment normally occurs one momh after you get the loan.
However, when you lease an apartment. the firsllcase payment is usually due immediately.
The second payment is due at the beginning of the second month. and so on. A lease is an
example of an annuity due. An annuity due is an annuity for which the ca<;h flows occur at
the beginning of each period. Almost any type of arrangement in which we have to prepay
the same amount each period is an annuity due.

annuity due

An annuity for which
the cash flows occur
at the beginning of the
period.
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There are several different ways to calculate the value of an annuity due. With a finan
cial calculator, you simply switch it into "due" or "beginning" mode. It is very important
to remember to switch it back when you arc finished! Another way to calculate the present
value of an annuity due can be illustrated with a time line. Suppose an annuity due has five
payments of $400 each, and the relevant discount rate is 10 percent. The time line looks
like this:

o 2 3 4 5

Ir------I---I---I---f-------->-
$400 $400 $400 $400 $400

This works for both present and future values, so calculating the value of an annuity due
involves two stcps: (I) calculate the present or future value as though it were an ordinary
annuity and (2) multiply your answer by (I + r).

Notice how the cash /lows here arc thc same as those for a four-year ordinary annuity.
except that there is an extra $400 at Time n. For practice, verify that the present value of a
four-year $400 ordinary annuity at 10 percent is 51.267.95. If we add 011 the extra $400. we
get $] ,667.95, which is the present valuc of this annuity due.

There is an even easier way to calculate the present or future value of an annuity duc.
If we assume that cash flows occur at the end of each period when they really occur at the
beginning, then we discount cach one by one period too many. We could fix this by simply
multiplying our answer by (l + r), where r is the discount rate. Tn fact. the relationship
between the value of an annuity due and an ordinary annuity with the same number of pay
ments isjust:

Time value applications

abound on the Web.
See, for example,

www.collegeboard

.com
and

personal.fidelity

.com.
Annuity due value = Ordinary annuity value x (1 + r) [5.3]

perpetuity

An annuity In which the
cash flows continue
forever.

cansol

A lype at perpetuity

Perpetuities

We've seen that a series of level cash flows can he valucd by treating those cash /lows as an
annuity. An important special case of an annuity arises when the level stream of cash flows
continues forever. Such an asset is called a perpetuity since the cash flows are perpetual.
Perpetuities are also called consols, particularly in Canada and the United Kingdom. Sec
Example 5.7 for an important example of a perpetuity.

Since a perpetuity has an infinite number of cash flows, we obviously can't compute its
value by discounting each one. Fortunately, valuing a perpetuity turns out to be the easiest
possible case. The present value of a perpetuity is simply:

PV for a perpetuity = Clr [5.4J

For example, an investment offers a perpetual cash flow of $500 every year. The return you
require on such an investment is 8 percent. What is the value of this investment? The value
of this perpetuity is:

Perpetuity PV = Clr = $500/.08 = $6,250

This concludes our discussion of valuing investments with multiple cash flows. For
future reference, Table 5.2 contains a summary of the annuity and perpetuity basic calcula
tions we described. By now, you probably think that you'll just use online calculators to
handle annuity problems. Before you do, see our nearby Work the Web box.
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I. Symbols
PV = Present value, what future cash flows are worth today
FV, = Future value, what cash flows are worth in the future at time t

r = Interest rate, rate of return, or discount rate per period-typically, but not always,
one year

t = Number of periods-typically, but not always, the number of years
C = Cash amount

II. Future value of C invested per period for t periods at r percent per period
FV, ~ ex [(1 + r)' - 1]/r
A series of identical cash flows is called an annuity, and the term [(1 + r)/ - 1]/r is called
the annuity future value factor.

Ill. Present value of C per period for t periods at r percent per period
PV ~ ex (1 - [1/(1 + r)'])lr
The term {1 - [1/(1 + r)1 ]}/r is called the annuity present value factor.

IV. Present value of a perpetuity of C per period
PV ~ C1r
A perpetuity has the same cash flow every period forever.

A s we discussed in our previous chapter, many Web sites have financial calculators. One of

these sites is MoneyChimp, which is located at www.moneychimp.com. Suppose you retire

with $1,000,000 and want 10 withdraw an equal amount each year for the next 30 years. If you
can earn a 10 percent return, how much can you withdraw each year? Here is what MoneyChimp

says:
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TABLE 5.2

Summary of annuity
and perpetuity
calculations

Inputs

Starting Principal:

Growth Rate:

Years to Pay Out:

I Calculate

• Results

Annual Payout Amount:

$ [1.000,00000 I
[10 1%
130 I

$ 196,43568

According to the MoneyChimp calculator, the answer is $96,435.68. How important is it to understand

what you are doing? Calculate this one for yourself, and you should get $106,079.25. Which one is
right? You are, of course! What's going on is that MoneyChimp assumes (but tells you on a different

page) that the annuity is in the form of an annuity due, not an ordinary annuity. Recall that with an an
nuity due the payments occur at the beginning of the period rather than at the end of the period. The

moral of the story is clear: Caveat calculator.
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Preferred Stock

Preferred stock (or preference slock) is an Important example of a perpetuity. When a corporation

sells preferred stock, the buyer is promised a fixed cash dividend every period (usually every quaner)

forever. This dividend must be paid before any dividend can be paid to regular stockholders. hence

the term preferred.

Suppose the Fellini Co. wants 10 sell preferred stock at $100 per share. A very similar issue of

preferred stock already outstanding has a price of $40 per share and offers a dividend of $1 every

quarter. What dividend will Fellinl have to offer if the preferred stock is going to sell?

The issue that is already out has a present value of $40 and a cash flow of $1 every quarter for

ever Since this is a perpetuity:

Present value = $40 = $1 x (1/r)

r = 2.5%

To be competitive, the new Fellini issue will also have to offer 2 5 percent per quarter: so. if the present

value is to be $100, the dividend must be such that·

Present value = $100 = ex (t/025)

c = $2.5 (per quaner)

CONCEPT QUESTIONS

5.2a In general, what is the present value of an annuity of C dollars per period at a discount

rate of r per period? The future value?

5.2b In general, what is the present value of <l perpetuity?

COMPARING RATES: THE EFFECT
OF COMPOUNDING PERIODS
The last issue e need to discuss has to do with the way interest rdtes are quoted. This sub
ject causes a fair amount of confusion because rates arc quoted in many different ways.
Sometimes the way a rate is quoted is the result of tradition, and sometimes it's the result
of legislmion. Unfortunately, at times, rates are quoted in deliberately deceptive ways to
mislead borrowers and investors. We will discuss these topics in this section.

Effective Annual Rates and Compounding

If a rate is quoted as 10 percent compounded semiannually, then what this means is that
the investment actually pays 5 percent every six months. A natural question then arises: Is
5 percent every six months the same thing as 10 percent per year? It's easy to see that it is
not. If you invest $ I at 10 percent per year, you will have $1. I0 at the end of the year. If you
invest at 5 percent every six months, then you'll have the future value of $1 at 5 percent
for two periods, or:

$1 x 1.05' =$1.1025

This is $.0025 more. The reason is very simple. What has occurred is that your account was
credited with $1 X .05 = 5 cenls in interest after six months. In the following six months.
you earned 5 percent on that nickel, for an extra 5 X .05 = .25 cent.
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As our example illustrates. 10 percent compounded semiannually is actually
equivalent to 10.25 percent per year. Put another way, we would be indifferent between
10 percent compounded semiannually and 10.25 percent compounded annually. Any
time we have compounding during the year. we need to be concerned about what the
rate really is.

In our example. the 10 percent is called a stated. or quoted, interest rate. Other
names are used as well. The 10.25 percent. which is actually the rate that you will earn. is
called the effective annual rate (EAR). To compare different investments or interest rates.
we will always need to convert to effective rates. Some general procedures for doing this
are discussed next.

Calculating and Comparing Effective Annual Rates

To see why it is important to work only with effective rates. suppose you've shopped
around and come up with the following three rates:

Bank A: 15 percent. compounded daily

Bank B: 15.5 percent. compounded quarterly

Bank C: 16 percent. compounded annually

Which of these is the besl if you are thinking of opening <l <.;avings account'? Which of these
is best if they represent loan rates?

To begin. Bank C is offering 16 percent per year. Since there is no compounding
during the year. this is the effective rate. Bank B is actually paying .155/4 = .03875.
or ':UP5 percent, per quarter. At this rate. an investment of $1 for four qual1ers would
grow to:

$1 x 1.03875' =$1.1642

The EAR, therefore, is 16.42 percent. For a saver. this is much better than the 16 percent
rate Bank C is offering; for a borrower, it's worse.

Bank A is compounding every day. This may seem a lillie extreme, bur it is very
common to calculate interest daily. In this l:asc. the daily interest rate is actually:

.15/365 = .000411

This is .04 I I percent per day. At this rate. an investment of $ 1 for 365 periods would
grow to:

$1 X 1.000411 365 =51.1618

The EAR is ]6.18 percent. This is not as good as Bank B's 16.42 percent for a saver. and
not as good as Bank C's 16 percent for a borrower.

This example illuslrates two things. First, the highest quoted rate is not necessarily the
best. Second, compounding during the year can lead to a significant difference between the
quoted rate and the effective rate. Remember that the effective rate is what you get or what
you pay.

If you look at our examples, you see that we computed the EARs in three steps. We
first divided the quoted rate by the number of times that the int.erest is compounded. We
then added I to the result and raised it to the power of the number of rimes the interest is
compounded. Finally. we subtracted the I. If we let 111 be the number of times the interest
is compounded during the year, these steps can be summarized simply as:
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stated interest rate

The Interest rate
expressed in terms of
the Interest payment
made each period
Also, quoted Interest
rate.

effective annual
rate (EAR)

The Interest rate
expressed as if it were
compounded once per
year.

EAR = (1 + Quoted rate/m)'" - 1 [5.5]



140 PAR T 3 Valuation of Future Cash Flows

For example, suppose you were offered 12 percent compounded monthly. In this case, the
interest is compounded 12 times a year; so m is 12. You can calculate the effective rate as:

EAR ~ (1 + Quoted ratelm)m - 1

~11 +.12/12)"-1

=1.01 12 -1

~ 1.126825-1

= 12.6825%

What's the EAR?

A bank IS offering 12 percent compounded quarterly. If you put $100 in an account, how much will you

have at the end of one year? What's the EAR? How much will you have at the end of two years?

The bank is effectively offering 12%/4 = 3% every quarter. If you invest $100 for four periods at

3 percent per period, the future value IS

Future value = $100 x 1 03-'

~ $100 x 1 1255

~$11255

The EAR IS 12.55 percent $100 x (1 + 1255) ~ $112.55.

We can determine what you would have at the end of two years in two different ways. One way IS

to recognize that lwo years is the same as eight quarters. At 3 percent per quarter, after eight quarters,

you would have.

$100 x 1.03' ~ $100 x 1 2668 ~ $126.68

Alternatively, we could determine the value after two years by uSing an EAR of 12 55 percent; so after

two years you would have

$100 x 11255' ~ $100 x 1 2688 ~ $126 68

ThuS, the two calculations produce the same answer. This illustrates an important point Anytime we

do a present or future value calculation, the rate we use must be an actual or effective rate. In this

case, the actual rate is 3 percent per quarter The effective annual rate is 12.55 percent. It doesn't

matter which one we use once we know the EAR

Quoting a Rate

Now that you know how to convert a quoted rate to an EAR, consider gOIng the other way. As a lender,

you know you want to actually earn 18 percent on a parltcular loan. You want to quote a rate that fea

tures monthly compounding. What rate do you quote?

In thiS case, we know thal the EAR is 18 percent. and we know that this is the result of monthly

compounding. Let q stand for the quoted rale. We thus have

EAR ~ (1 + Quoted ratelm)m - 1

18 ~ (1 +qI12f' - 1

118 ~ (1 + qI12)"

(continued)
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We need to solve this equatIon for the quoted rate This calculation IS the same as the ones we did to

find an unknown Interest rale in Chapter 4.

1 18:1I\~) = 1 + q/12

1 18-~:>33 = 1 + q/12

1.0139 = 1 + q/12

q = .0139 x 12

= 16.68%

Therefore. the rate you would quote IS 16.68 percent, compounded monthly.

EARs and APRs

Sometimes it's not altogether clear whether a rate is an effective annual rate or not. A case
in point concerns what is called the annual percentage rate (APR) on a loan. Truth·
in-lending laws in the United States require that lenders disclose an APR on vinually all
consumer IU<lns. This rate must be displayed 011 a loan documcnt in a prominent and un
ambiguolls way.

Given that an APR must he calculated and displayed. an obvious question arises: Is an
APR an effcctive annual nile? Put another way: If a bank quotes a car loan at 12 percent
APR, is {he consumer actually paying 12 pcrcenr interest? Surprisingly. the answer is no.
There is some confusion over this poin!. which we discuss next.

The confusion over APRs arises because lenders are required by law (Q compute the
APR in a particular way. By law, the APR is simply equal to the interest rate per period
multiplied by the number of periods in a year. For example, if a bank is charging 1.2 percent
per month on car loans. Ihen the APR that must be reported is 1.2% X 12 = 14.4%. So. an
APR is in faci a quoted. or stated. rate in the sense we've been disclIssing. For example. an
APR of 12 percent on a loan calling for monthly payments is really I percent per month. The
EAR on such a loan is thus:

EAR = (1 + APR/12)" - 1

= 1.01 12
- 1 = 12.68250/0

What Rate Are You Paying?

A typical credit card agreement quotes an interest rate of 18 percent APR Monthly payments are

required. What IS the actual Interest rate you pay on such a credit card?

Based on our diSCUSSion, an APR of 18 percent with monthly payments is realty .18/12 = .015. or

1.5 percent, per month The EAR is thus

EAR ~ (1 + 18/12)" - 1

= 10151] - 1

~ 1 1956 ~ 1

= 19.56%

ThiS is the rate you actually pay
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annual percentage
rale (APR)

The Interest rate
charged per penod
multiphed by the
number of periods per
year.
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The difference between an APR and an EAR probably won't be all that great (as long
as the rates are relatively Jow), but it is somewhat ironic that truth-ill-lending laws some
times require lenders to be IIlllmthful about the aetllaJ rate on a loan.

There can be a huge difference between the APR and EAR when interest ratcs arc
large. For example. consider "payday loans." Payday loans are shorHenn loans made to
consumers. often for less than two weeks. and are offered by companies such as AmcriCash
Advance and National Payday. The loans work like this: You write a check today that is
postdated (i.e.• the date on the check is in the future) and give it to the company. They give
you some cash. When the check date arrives. you either go to the store and pay the cash
amount of the check. or the company cashes it (or else uUlOmatically renews the loan).

For example, as of 2007, AmeriCash Advance allows you to write a check for $120
dated 18 days in the future. for which they give you $100 today (in most states). So what
are the APR and EAR of this arrJ.ngement'? First we need to tind the interest rate. which we
can find by the FV equation as:

FV = PV x (1 + r)l

$120 = $100 x (1 + rl'

1,20 = (1 + r)

r = .20 or 20%

That doesn't seem too bad until you remember this is the interest rate for /8 days! The APR
of the loan is:

APR = .20 x 365/1 B

APR = 4.0556 or 405.56%

And the EAR for this loan is:

EAR = (1 + Quoted rate/m)m - 1

EAR = (1 + .20}36Sf18 - 1

EAR = 39.3292 or 3,932.92%

Now thaCs an interest rate! Just to see what a difference a day (or two) makes. let's
look at National Payday's terms. This company charges a 25 percent fee for 16 days.
Check for yourself that the APR of this arrangement is 570,31 percent and the EAR is
16,146.49 percent. Not a loan we would like to take out!

EARs, APRs, Financial Calculators, and Spreadsheets

A financial calculator will convert a quoted rate (or an APR) to an EAR and back. Unfor
tunately, the specific procedures are too different from calculator to calculator for us to il
lustrate in general terms; you'll have to consult Appendix D or your calculator's oper•.Hing
manual. Typically, however, what we have called EAR is labeled "EFF' (for effeetil'e) 011 a
calculator. More troublesome is the fact that what we have called a quoted rate (or an APR)
is labeled "NOM" (for nominal). UnfoI1unatcly, the term nominal rate has come to have a
different meaning that we will sec in our next chapter. So. just remember that nominal in
this context means quoted or APR.

With a spreadsheet, we can easily do these conversions. To cOllvel1 a quoted rate (or
an APR) to an effective rate in Excel. for example. use the formula EFFECT(nominal_
rate,llpery), where nominal_rate is the quoted rate or APR and npery is the number of
compounding periods per year. Similarly, ro convert an EAR to a quoted rate, lise
NOMINAL(effecU·ate,npery), where elTecu-ate is the EAR.
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CONCEPT QUESTIONS

5.3a If an interest rate is given as 12 percent. compounded daily, what do we call this rate'!

5.3b What is an APR? What is an EAR? Are they the same thing?

5.3c 1n general. what is the relationship between a stated interest rate and an effective interest

rale? Which is more relevunt for financial decisions?

LOAN TYPES AND LOAN AMORTIZATION
Whenever a lender extends a loan, some provision will be made for repayment of the princi
pal (the original loan amount). A loan might be repaid in equal installments, for example. or
it might be repaid in a single lump sum. Because the way that the principal and interest arc
paid is up to the parties involved. there are actua]Jy an unlimited number of possibilities.

In this section. we describe a few forms of repayment that come up quite often: marc
complicated forms can usually he built up from these. The three basic types of loans are pure
discount loans, interest-only loans. and amortized loans. Working with these loans is a very
straightforward application of the present value principles that we have alrcndy developed.

Pure Discount Loans

The pure discount loan is the simplest form of loan. With such a loan. the borrower receives
money today and repays a single lump sum at some time in the future. A one-year. 10 percent
pure discount loan. for example. would require the borrower to repay $1.1 in one year for
every dollar borrowed today.

Because a pure discount loan is so simple, we already know how to value one. Sup
pose a horrower was able to repay $25,000 in five years. If we, acting as the lender, wanted
a 12 percent interest rate on the loan. how much would we be willing to lend? Put another
\vay, what value would we assign today to that $25,000 lo be repaid in nve years'! Based
on our work in Chapter 4. we know that the answer is just the present value of 525.000 at

12 percent for five years:

Present value = 525)000/1.125

= 525,000/1.7623

= 514,186

Pure discount loans arc vcry common when the loan term is short, say, a year or less. III
recent years, they have become increasingly common for much longer periods.

Treasury Bills

When the U S government borrows money on a shorl-lerm basis (a year or less). it does so by selling

what are called Treasury bills. or T-bills for short. A T-bill IS a promise by the government to repay a

fixed amount at some lime in the future, for example. 3 months or 12 months.

Treasury billS are pure dIscount loans. If a T-blll promises to repay $10,000 In 12 monlhs, and the

market Interest rate is 7 percent, how much Will the bill sell for in the market?

Smce the going rate IS 7 percent. the T-bill Will sell for the present value of $10.000 to be paid In

one year at 7 percenL. or:

Present value == $10,000/1.07 == $9,345.79
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Interest-Only Loans

A second type of loan has a repayment plan that calls for the bOlTower to pay interest each
period and to repay the entire principal (the original 103n amount) al some point in the
future. Such loans are called interest-only loolls. Notice that if there is just one period. a
pure discount loan and an interest-only loan are the same thing.

For example, with a three-year. 10 percent, imerest-only loan of $1 ,000, the bOITower
would pay SI,OOO X .10 = SI 00 in interest at the end of the first and second years. At the
end of the third year, the borrower would return the $1,000 along with another S100 in
interest for that year. Similarly. a 50-year interest-only loan would call for the borrower to
pay interest every year for the next 50 years and then repay the principal. In the extreme.
the borrower pays the interest every period forever and never repays any principal. As we
discussed earlier in the chapter, the result is a perpetuity.

Most corporate bonds have the general form of an interest-only loan. Because we will
be considering bonds in some detail in the next chapter. we will defer a fUl1her dis(;u~sion

of them for now.

Amortized Loans

With a pure discount or interest-only loan. the principal is repaid all at once. An alternative
is an umorth:.ed /oall, with which the lenoer lllay require the borrower to repay parts of the
loan amount over time. The process of paying off a loan by making regular principal reduc
tions is called amortizing the loun.

A simple way of amortizing a loan is to have the bon'ower pay the interest each period
plus some fixed amount. This approach is common with medium-term business 10Hns. For
example. suppose a business takes out a 55.000, five-year loan at 9 percent. The loan agree
ment calls for the borrower to pay the interest on the loan balance each year and to reduce
the loan balance each year by $1,000. Since the loan amount declines by 5 I,000 each year,
it is fully paid in five years.

In the case wc arc considering. notice that the total payment will decline each year.
The reason is that the loan balance goes down. resulting in a lower interest charge each
year, while the $ LOOO principal reduction is constant. For example, the inlerest in the first
year will be S5,000 X .09 = S450. The total payment will be S 1.000 + 450 = SI.450. In
the second year, the loan balance is 54.000, so the interest is $4.000 X .09 = S360, and the
total payment is $1.J60. We can eakulate the total payment in each of the remaining years
by preparing a simple wlwrli~(l/joll schedule as follows:

Beginning Total Interest Principat Ending
Year Balance Payment Paid Paid Balance

1 $5,000 $1,450 S 450 $1.000 $4,000
2 4.000 1,360 360 1,000 3,000
3 3,000 1,270 270 1,000 2,000
4 2,000 1,180 180 1,000 1,000
5 1,000 1,090 90 1,000 0

Totals $6,350 $1,350 $5,000

Notice that. in each year, the interest paid is just given by the beginning balance multiplied
by the interest rate. Also notice that the beginning balance is given by the ending balance
from the previous year.
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Probably the mma common way of amortizing a loan is to have Ihe borrower make
a single. fixed payment every period. Almost all consumer loans (such as car loans) and
mortgages work this way. For example, suppose our five-year, 9 percent. . 5,000 lo<m was
amortized this way. How would the amortization schedule look?

We first need to determine Ihe payment. From our discussion earlier in the chapter, we
know thallhis loan's cash flows are in the form of an ordinary annuity. In this case. we can
solve for Ihe payment as follows:

$5,000 = C x (1 -1/1.09')/.09

= C x (1 - .6499)/.09

This gives us:

C = $5,000/3.8897

= $1,285.46

The borrower will therefore make five equal payments of $1.285.46. Will this payoff the
loan? We will check by filling in an amortization schedule.

In our previous example. we knew the principal reduction each year. We then cal
l:ulared the interest owed to get the (Olal payment. In this ex.ample. we know the total
payment. We will thus calculate the interest and then subtract it from the total payment to
get the principal pOl1ion in each payment.

In the first year. the interest is $"+50. as we calculated before. Since the total payment
is $1.285.46. the principal paid in the first year must be:

Principal paid;::: $1,285.46 - 450 :::: $835.46

The ending loan balance is thus:

Ending balance;::: $5,000 - 835.46 ::; $4,164.54

The interest in the second year is $4,164.54 X .09 : 5374.81. and the loan balance declines
by S1.285.46 - 374.8 J : 5910.65. We can summarize all of the relevant calculations in
the following schedule:

Beginning Total Interest Principal Ending
Year Balance Payment Paid Paid Balance

1 $5,000.00 $1,285.46 S 450.00 $ 835.46 $4,164.54
2 4,164.54 1,285.46 374.81 910.65 3,253.88
3 3,253.88 1,285.46 292.85 992.61 2,261.27
4 2,261.27 1,285.46 203.51 1,081.95 1,179.32
5 1,179.32 1,285.46 106.14 1,179.32 .00

Totals $6.427.30 $1,427.31 $5,000.00

Since the loan balance declines to zero, the five equal payments do payoff the loan. Notice
that the interest paid declines each period. This isn't surprising since Ihe loan balance is
going down. Given Ihat the tOlal payment is fixed. the principal paid must be rising each
period.

If you l:ompare the two loan amortizations in this section. you will see that the total
interest is greater for the equal total payment case. $1.427.31 versus $1,350. The reason
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for this is that the loan is repaid more slowly early on, so the interest is somewhat higher.
This doesn't mean that one loan is better than the other; it simply means that one is
effectively paid off faster than the other. For example. the principal reduction in the first
year is $835.46 in Ihe equal total payment case compared In $ I.000 in the firsl case. Many
Web sites offer loan amortization schedules. See our nearby Work the Web box for an
example.

Loan Amortization Using a Spreadsheet

Loan amortization 15 a very common spreadsheet application. To illustrate, we will set up the prob·

lem that we have Just examined. a five-year, $5,000, 9 percent loan wIth constant payments Our

spreadsheet looks like thiS

A B C I D E F I G H
1

2 Using a spreadsheet to amortize a loan

3

4 Loan amount: $5.000

5 Interest rate: .09

6 Loan term: 5

7 Loan payment: $1.285.46

8 Note: payment is calculated using PMT(rate,nper,·pv,fv).

9 Amortization table:

10

11 Year Beginning Tolal Interest Principal Ending

12 Balance Payment Paid Paid Balance

13 1 $5.000.00 $1.285.46 $450.00 $835.46 $4.164.54

14 2 4,164.54 1.285.46 374.81 910.65 3.253.88

15 3 3.253.88 1.285.46 292.85 992.61 2,261.27

16 4 2.261.27 1.285.46 203.51 1.081.95 1.179.32

17 5 1,179.32 1,285.46 106.14 1.179.32 .00

18 Totals $6,427.31 $1,427.31 $5,000.00

19

20 Formulas in the amortization table:

21

22 Year Beginning Total Interest Principal Ending

23 Balance Payment Paid Paid Balance

24 1 =+D4 _$0$7 ,+$0$5'C13 =+D13·E13 =+C13·F13

25 2 -+G13 _$0$7 =+$D$5*C14 _+D14·E14 =+C14·F14

26 3 =+G14 ,$0$7 ,+$0$5'C15 =+D15·E15 =+C15·F15

27 4 _+G15 ,$0$7 ,+$D$5'C16 =+D16·E16 =+C16·F16

28 5 -+G16 _$D$7 _+$D$5~C17 =+D17·E17 =+C17-F17

29

30 Note: totals in the amortization table are calculated using the SUM formula.

31 I I

We close out this discussion by noting that one type of loan may be particularly im
portant to you. Student loans are an important source of financing for many college stu
dents, helping to cover the cost of tuition, books, new cars, condominiums, and many other
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.

P reparing an amortization table is one of the more tedious time value of money applications.
Using a spreadsheet makes it relatively easy, but there are also Web sites available that will

prepare an amortization very quickly and simply. One such site is Yahoo! Real Estate. The Web site
at realestate.yahoo.com has a mortgage calculator for home loans, but the same calculations apply
to most other types of loans such as car loans and student loans. Suppose you graduate with a stu
dent loan of $35,000 and plan to repay the loan over the next 15 years at 6.8 percent. What are your
monthly payments? Using the calculator, for the first year, we get:

Amortization Calculator Results
Summat'y

Principal Loan Balance: $35.000.00
Annual Interest Rate: 6.80%

CalClllate A.gain

loan Term: 15 yea rs
starting Date: Jan. 2008

Summary of Payments and Interest CalClJlate Again

MonthlY Payment: $310.69
Total Interest Paid tNer Life of Loan: $20.924.09
Interest Paid in 2008: $2.337.17
Interest Paid in 2009: $2.239.58
Average MonthlY Interest Paid over Life of Loan: $116.24

Fit'st Year Payment Schedule

Month Principal Paid Interest Paid Loan Balance

Jan. 2008 $112.36 $198.33 $34.887.64

Feb. 2008 $112.99 $197.70 $34.774.65

Mar. 2008 $113.63 $197.06 $34.66102

Apr. 2008 $114.28 $196.41 $34.546.74

May. 2008 $114.92 $195.76 $34,431.82

Jun. 2008 $115.58 $195.11 $34.316.24

Jul. 2008 $11623 $194.46 $34.200.01

Aug. 2008 $116.89 $193.80 $34.083.12

Sep.2008 $117.55 $193.14 $33.965.57

Oct. 2008 $118.22 $192.47 $33.847.35

Nov. 2008 $118.89 $191.80 $33.728.46

Dec. 2008 $119.56 $191.13 $33.608.90

As you can see, the monthly payment will be $310.69. The first payment will consist of $112.36 in prin~

cipal and $198.33 in interest. Over the life of the loan you will pay a total of $20,924.09 in interest.

things. Sometimes students do not seem to fully realize that such loans have a serious
drawback: They must be repaid. See our nearby Reality Bytes box for a discussion.

CONCEPT QUESTIONS

5.4a What is a pure discount loan?

5.4b What does it mean to amortize a loan?
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This chapter rounds out your understanding of fundamental concepts related to the time
value of money and discounted cash flow valuation. Several important topics were cov~

ered, including:

1. There are two ways of calculating present and future values when there are multiple
cash flows. Both approaches are straightforward extensions of our earlier analysis of
single cash flows.

2. A series of constant cash flows that arrive or are paid at the end of each period is
called an ordinary annuity, and we described some useful shortcuts for determining
the present and future values of annuities.

3. Interest rates can be quoted in a variety of ways. For financiaJ decisions, it is
important that any rates being compared be first converted to effective rates. The

I f you are reading this, we can assume that you are a col·

lege student. While you will receive an education in college,

and studies show that college graduates earn a higher salary
on average than nongraduates, you might receive an unwel

come Christmas present if you graduate in May: student loan
payments. About one~half of all college students graduate with

student loans, and over 90 percent of the loans are Stafford

loans. Stafford loans aTB available through lenders such as
Sallie Mae, online lenders, or, in some cases, your college.

Stafford loans must be paid off in 10 years, but there is a six
month grace period from the time you graduate until the first

payment must be made. The interest rate on Stafford loans

made after July 1, 2006, is 6.8 percent.
If you have student loans, you went through an introduc

tory program. Just in case you forgot, here are several of the re

payment options. First, you can make equal monthly payments

like most other loans. A second option is to pay only the interest
on the loan for up to four years, and then begin making principal

and interest payments. This means your payments at the end of
the loan are higher than the equal payment option. A third op

tion is to make payments based on a percentage of your salary.

A fourth option is a graduated payment option that increases
your monthly payments on a predetermined schedule. Finally,

you can consolidate your loans one time. If the loan balance is

high enough, you may be able to extend your payment for up to

30 years.
So how do student loans work in practice? A recent grad~

uate from the University of Maryland with a master's degree in

creative writing graduated with $40,000 in student loans. Her

SUMMARY AND CONCLUSIO

loan payments were $442 a month, a payment that was dif
ficult to make on her salary as a fundraiser. She considered

the percentage of salary option, which would have lowered her
monthly payments to about $200 per month. However, she real

ized that this was just putting off the inevitable, so she took a

second job to make up the difference.
A recent master's graduate from law school took a dif

ferent route. His student loans totaled $109,000 and required
monthly payments of $1,200 per month for 10 years. The option

chosen by this lawyer was to consolidate his loans and extend
his payments to 30 years. This reduced his monthly payments

to about $640 per month.
A Chicago couple is using a third solution. 80th the hus

band and wife are doctors. The wife is out of her residency and

employed lull time, while the husband is finishing his last year
of residency. What is most unusual about this couple is the

amount of studenI loan debt. The wife's student loan balance is
$234,000, the husband's student loan balance is $310,000, and

the couple has a $156,000 mortgage! The wife's student loan

repayments have already slarted and amount to $1,750 per
month. So how is the couple handling this? They are paying a

total of $2,250 per month towards the wife's student loans. This
will reduce the repayment period from 22 years to 13 years.

The couple is also paying an additional $100 per month on their
$1,500 mortgage payment. Fortunately, when the husband's

residency ends, he expects his salary to triple. The couple will
need it. His loan payments will be $2,349 per month. And you
thought your student loan was high! Maybe MD stands for "mu

cho debt"!

S
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relationship between a quoted rate, such as an annual percentage rate, or APR.
and an effective annual rate, or EAR, is given by:

EAR = (I + Quoted rate/m)''' - I

where 111 is the number of times during the year the money is compounded. or,
equivalently, the number of payments during the YCi.lr.

4. Many loans are annuities. The process of paying off a loan grndually is called
amortizing the loan, and we discussed how amortization schedules are prepared
and interpreted.

CHAPTER REVIEW A D SELF·TEST PROBLEMS
5.1 Present Values with Multiple Cash Flows. A first-round draft choice

qUaJ1crback has been signed to a three-year, $10 million contract. The details
provide for an immediate cash bonus of $1 million. The player is to receive
52 million in salary at the end of the first year, $3 million the next. and $4 million
m the end of the last year. Assuming a 10 percent discounl rate, is this package
worth SIO million? How much is it wOl1h'!

5.2 Future Value with Multiple Cash Flows. You plan to make a series of
deposits in an interest-bearing account. You will deposit SI,000 today, $2,000 in
two years. and $8.000 in five years. If yoo withdraw 53.000 in three years and
$5,000 in seven years, how much will you have after eight years if the interest
rate is 9 percent? What is the present value of these cash flows?

5.3 Annuity Present Value. You arc looking into an investment that will pay you
512.000 per year for the next 10 years. If you require a 15 percent return. what is
the most you would pay for this investment?

5.4 APR versus EAR. The going rate on student loans is quoted as 9 percent APR.
The terms of the loan call for monthly payments. What is the effective annual
rate, or EAR. on such a student loan?

5.5 It's the Principal That Matters. Suppose you bOtTOW $10,000. You are going
to repay the loan by making equal annual payments for five years. The interest
rate on the loan is 14 percent per year. Prepare all amortization schedule for the
loan. How much interest will you pay over the life of the loan?

5.6 Just a Little Bit Each Month. You've recently finished your MBA at the
Darnit School. 'aLurally, you must purchase a new BMW immediately. The car
costs about 521.000. The bank quotes an interest rate of 15 percent APR for a
72-mollth loan with a J0 percent down payment. What will your monthly payment
be? What is the effct:tive interest rate on the loan'!

Answers to Chapter Review and Self-Test Problems

5.1 Obviously, the package 15 not worth $10 million because the payments are spread
out over three years. The bonus is paid today, so it's WOl1h $1 million. The present
values for the three subsequent salary payments are:

$2/1.1 +3/1.1'+4/11'=$211.1 +3/1.21 +4/1.331

= $7.3028

The package is worth a total of $8.3028 million.
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5.2 We will calculate the future value for each of the cash flows separately and then
add the results up. Notice that we treat the withdrawals as negative cash flows:

This is the most you would pay.

5,4 A rate of9 percent with monthly payments is actually 9%/12 ~ .75% per month.
The EAR is thus:

1,992.60

3,354.20

-4,615.87

10,360.23

- 5,450.00

$ 5,641.12Total future value =

$1,000 X 1.09' = $1,000 x 1.9926 = $

$2,000 X 1.09' ~ $2,000 X 1.6771 ~

-$3,000 X 1.09' = -$3,000 X 1.5386 =
$8,000 X 1.09' = $8,000 X 1.2950 =

-$5,000 X 1.[J9l ~ -$5,000 X 1.0900 =

$10,000 = Payment X (1-1/1.14')/.14

= Payment X 3.4331

Therefore, the payment is $10,000/3.4331 = $2,912.84 (actually, it's
$2.912.8355: this will create some small rounding errors in the schedule below).
We can now prepare the amortization schedule as follows:

The present value of the 10 cash Hows is thus:

Present value = $12,()OO X 5.0188

= $60,225

Annuity present value factor = [I - (1/1.15"')]/.15

~ (I - .2472)/.15

= 5.01 88

This value includes a small rounding error.
To calculate the present value, we could discount each cash flow back to

the present or we could discount back a single year at a time. However, since we
already know that the future value in eight years is $5,641.12, the easy way to
get the PY is just to discount this amount back eight years:

Present value ~ $5,641.12/1.09'

= $5,641.12/1.9926

= $2,831.03

We again ignore a small rounding error. For practice, you can verify that this is
what you get if you discount each cash flow back separately.

5,3 The most you would be willing to pay is the present value of $12,000 per yearfor
10 years at a 15 percent discount rate. The cash flows here are in ordinary annuity
form, so the relevant present value factor is:

EAR = (I + .09/12)" - I = 9.38%

5,5 We first need to calculate the annual payment. With a present value of $10,000,
an interest rate of 14 percent, and a term of five years, the payment can be
determined from:

150



C HAP T E R 5 Discounted Cash Flow Valuation

Beginning Total Interest Principal Ending
Year Balance Payment Paid Paid Balance

1 $10,000.00 $ 2,912.84 $1,400.00 $ 1,512.84 $8,487.16
2 8,487.16 2,912.84 1,188.20 1,724.63 6,762.53
3 6,762.53 2,912.84 946.75 1,966.08 4,796,45
4 4,796.45 2,912.84 671.50 2,241.33 2,555.12
5 2,555.12 2,912.84 357.72 2,555.12 .00

Totals $14,564.17 $4,564.17 $10,000.00

5.6 The cash flows on the car loan are in annuity form, so we only need to find the
payment. The interest rate is 15%112 = 1.25% per month, and there are 72 months.
The Ilrst thing \ve need is the annuity factor for 72 periods at 1.25 percent per
period:

Annuity present value factor = (1 - Present value factor)/r

~ [I - (111.0125")]1.0125

= [I ~ (112.4459)]1.0125

= (I - .4(88)/.0125

~ 47.2925

The present value is the amount we finance. With a 10 percent down payment, we
will be borrowing 90 percent of $2 I,000, or $ I8,900,

So. to f"lnd the payment, we need to solve for C in the following:

$ I8,900 ~ C X Annuity present value factor

= ex 47.2925

Rearranging things a bit. we have:

C ~ $18,900 X (l/47.2925)

= $18,900 X .02115

= $399.64

Your paymenl is just under $400 per month.
The actual interest rate on this loan is 1.25 percent per month. Based on our

work in the chapter, we can calculate the effective annual rate as:

EAR ~ 1.0125" - I = 16.08%

The effective rate is about one point higher than the quoted rate.

CRITICAL THINKING AND CONCEPTS REVIEW

lSI

®
®

5.1

5.2

Annuity Period. As you increase the length of time involved, what happens to
the present value of an annuity? What happens to the future value'?

Interest Rates. What happens to the future value of an annuity if you increase
the rate r? What happens to the present value?
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Year Cash Flow

1 S 800
2 500
3 1,300
4 1,480

'M

Annuity Present Values. Tri-State Megabucks Lottery advertises a $10 million
grand pri?e. The winner receives $500,000 today and 19 annual payments of
$500.000. A lump sum option of $5 million payable immediately is also available.
Is this deceptive advertising'!

Annuity Present Values. Suppose you won the Tri-Slate Megabucks LOflery
in the previous question, What facwrs should you take into accounl in deciding
whether you should take the annuity option or the lump slim option?

Present Value. If you were an athlete negotiating a contract, would you want
a big signing bonus payable immediately and smaller payments in the future. or
vice versa'! How about looking at it from the team's perspective'!

Present Value. Suppose two athletes sign 10-year contracts for $80 million.
In one case, were told that the $80 million will be paid in 10 equal installments.
In the other case, we're told that the $80 million will he paid in 10 installments,
but the installments will increase by 5 percent per year. Who got the belief
deal?

APR and EAR. Should lending laws be changed to require lenders to report
EARs instead of APR,' Why or why nor'

Time Value. On subsidized Stafford loans, a common source of l"inancial <.tid
for college students. interest does not begin to accrue until repayment begins.
Who receives a bigger subsidy. a freshman or a senior? Explain.

Time Value. In words, how would you go about valuing the subsidy on a
subsidized Stafford loan')

Time Value. Eligibility for a subsidized Stafford loan is based on t:urrent
financial need. However, both subsidized and unsubsidized Stafford loans are
repaid out of future income. Given this, do you see a possible objection to
having two types'!

2. Present Value and Multiple Cash Flows. Inves[menl X offers [Q pay you
$5,500 per year for 9 years. whereas Investment Y offers to pay yOll $8,000 per year
for 5 years, Which of these cash flow streams has the higher present v<.llue if the
discount rate is 6 percent? If the discount rate is 22 percent?

1. Present Value and Multiple Cash Flows. Ancelcl Co. has identified an
investmenl project with the following cash flows. If the discount rate is 10 percent.
what is the present value of these cash flows? What is the present value at J8 percent?
At 24 percent?

5.3

5.4

5.5

5.6

5.7

@ 5.8

@ 5.9

@ 5.10

@

o
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3. Future Value and Multiple Cash Flows. Rally, Tnc., has identified an
investment project with the following cash flows. If the discount rate is 8 percent,
what is the future value of these cash flows in Year 4? What is the future value at a
discount rate of 11 percent? At 24 percent?

Year Cash Flow

1 $ 700
2 900
3 1,400
4 2,000

4. Calculating Annuity Present Value. An investment offers $7,000 per year for
15 years, with the first payment occurring 1 year from now. If the required return
is 9 percent, what is the value of the investment'? What would the value be if the
payments occun'ed for 40 years? For 75 years? Forever?

5. Calculating Annuity Cash Flows. If you put up $20,000 today in exchange for
a 8.5 percent, l2-year annuity, what will the annual cash flow be?

6. Calculating Annuity Values. Your company wiII generate $50,000 in cash flow
cach year for the next nine years from a new information database. The computer
system needed to set up the database costs $300,000. If you can borrow the money
to buy the computer system at 8.25 percent annual interest, can you afford the
new system'?

7. Calculating Annuity Values. [f you deposit $3,000 at the end of each of the
next 20 years into an account paying 9.5 percent interest, how much money will
you have in the account in 20 years? How much will you have if you make
deposits for 40 years?

8. Calculating Annuity Values. You want to have $30.000 in your savings account
eight years from now, and you're prepared to make equal annual deposits into the
account at the end of each year. If the account pays 5.25 percent interest. what
amount must you deposit each year?

9. Calculating Annuity Values. Bath's Bank offers you a $50,000. seven-year term
loan at 8 percent annual interest. What will your annual loan payment be?

10. Calculating Perpetuity Values. Curly's Life Insurance Co. is trying to sell
you an investment policy that will pay you and your heirs $25,000 per year forever.
If the required return on this investment is 7 percent, how much will you pay for
the pol icy?

11. Calculating Perpetuity Values. In the previous problem. suppose Curly's told
you the policy costs $400.000. At what interest rate would this be a fair deal?

12. Calculating EAR. Find the EAR in each of the following cases:
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Stated Rate (APR)

9%
13
16
19

Number of Times Compounded

Quarterly
Monthly
Daily
Semiannually

Effective Rate (EAR). ) (~
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13. Calculating APR. Find the APR, or stated rate, in each of the following cases:

14. Calculating EAR. First National Bank charges 12.4 percent compounded
monthly on its business loans. First United Bank charges 12.7 percent compounded
semiannually. As a potential bon-ower. which bank would you go to for a new
loan'?

15. Calculating APR. Carroll Credit Corp. wants to earn an effective annual return on
its consumer loans of 18 percent per year. The bank uses daily compounding on its
loans. What interest rate is the bank required by Jaw to report to potential borrowers'?
Explain why this rate is misleading to an uninformed borrower.

16. Calculating Future Values. What is the future value of $1 ,280 in 13 years
assuming an interest rate of 11 percent compounded semiannually?

17. Calculating Future Values. Bucher Credit Bank is offering 4.5 percent
compounded daily on its savings accounts. If you deposit $5,000 today, how much
will you have in the account in five years? In 10 years'? In 20 years?

18. Calculating Present Values. An investment will pay you $75,000 in six years.
Tfthe appropriate discount rate is 12 percent compounded daily, what is the present
value?

19. EAR versus APR. Ricky Ripov's Pawn Shop charges an interest rate of
20 percent per month on loans to its customers. Like all lenders, Ricky must report
an APR to consumers. What rate should the shop report? What is the effective
annual rate'?

20. Calculating Loan Payments. You want to buy a new sports coupe for $69,500,
and the finance office at the dealership has quoted you an 8.6 percent APR loan
for 60 months to buy the car. What will your monthly payments be? What is the
effective annual rate on this loan?

21. Calculating Number of Periods. One of your customers is delinquent on his
accounts payable balance. You've mutually agreed to a repayment schedule of
$500 per month. You will charge 1.1 percent per month interest on the overdue
balance. If the current balance is $13.850, how long will it take for the account
to be paid off"

22. Calculating EAR. Friendly's Quick Loans, Inc., offers you "five for four, or
Tknock on your door." This means you get $4 today and repay $5 when you get
your paycheck in one week (or else). What's the effective annual return Friendly's
earns on this lending business? If you were brave enough to ask, what APR would
Friendly's say you were paying?

23. Valuing Perpetuities. Maybepay Life Insurance Co. is selling a perpetual annuity
contract that pays $2,500 monthly. The contract currently sells for $ I60,000. What
is the monthly return on this investment vehicle? What is the APR? The effective
annual return?

10%
14

9
16

Effective Rate (EAR)

Semiannually
Monthly
Weekly
Daily

Number of Times CompoundedStaled Rale (APR)

@

@

@

@

@
@

@

@

@

@

@
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24. Calculating Annuity Future Values. You are to make monthly deposits of
$300 into a retirement account that pays 12 percent interest compounded monthly. If
your first deposit will be made one month from now. how large will your retirement
account be in 30 years?

25. Calculating Annuity Future Values. In the previous problem. suppose you
make $3,600 annual deposits into the same retirement account. How large will your
account balance be in 30 years?

26. Calculating Annuity Present Values. Beginning three months from now. you
want to be able to withdraw $2,200 each quarter from your bank account to cover
college expenses over the next four years. If the account pays .90 percent interest
per quarter, how much do you need to have in your bank account today to meet your
expem;e needs over the next four years?

27. Discounted Cash Flow Analysis. If the appropriate discount rate for the
following cash flows is 9.5 percent. what is the present value of the cash flows?
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Year

1
2
3
4

Cash Flow

$300
900
700
600

@

28. Discounted Cash Flow Analysis. If the appropriate discount rate for the
following cash flows is H.16 percent per year. what is the present value of the cash
flows?

Year Cash Flow

1 $2,400
2 3.200
3 6.800
4 8.100

29. Simple Interest versus Compound Interest. First Simple Bank pays 7 percent
simple interest on its investment accounts. If First Complex Bank pays interest on
its accounts compounded annually. what rate should the bank set if it wants to match
First Simple Bank over an investment horizon of 10 years?

30. Calculating Annuities Due. You want to buy a new sports car from Muscle
Motors for $48,000. The contract is in the form of a 60-month annuity due at a
7.45 percent APR. What will your monthly payment be?

31. Calculating Interest Expense. YOli receive a credit card application from
Shady Banks Savings and Loan offering an intraductal)' rate of 1.5 percent per year,
compounded monthly for the first six months, increasing thereafter to IRpercent
compollnded monthly. Assuming you transfer the $10,000 balance from your existing
credit card and make no subsequent payments. how much interest will you owe at the
end of the first year?

Intermediate
(Questions 29-56)
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32. Calculating the Number of Periods. You are saving to buy a $175,000 house.
There are two competing banks in your area, both offering certificates of deposit
yielding 5 percent. How long will it take your initial $89,000 investment to reach the
desired level at First Bank, which pays simple interest? How long at Second Bank,
which compounds interest monthly?

33. Calculating Future Values. You have an investment that will pay you 1.05 percent
per month. How much will you have per dollar invested in one year? In two years'?

34. Calculating Annuity Interest Rates. Although you may know William
Shakespeare from his classic literature, what is not well-known is that he was an
astute investor. In 1604, when he was 40 and writing King Lem; Shakespeare grew
won'ied about his eventual retirement. Afraid that he would become like King Lear
in his retirement and beg hospitality from his children, he purchased grain "tithes,"
or shares in farm output, for 440 pounds. The tithes paid him 60 pounds per year for
31 years. Even though he died at the age of 52, his children received the remaining
payments. What interest rate did the Bard of Avon receive on this investment'?

35. Comparing Cash Flow Streams. You'vejustjoined the investment banking
firm of Dewey, Cheatum, and Howe. They've offered you two diffcrent salary
aITangements. You can have $7,500 per month for the next two years, or you can
have $6,000 per month for the next two years, along with a $30.000 signing bonus
today. If the interest rate is 7 percent compounded monthly. which do you prefer?

36. Calculating Present Value of Annuities. Peter Lynchpin wants to sell you an
investment contract that pays equal S15,000 amounts at the end of each of the next
20 years. If you require an effective annual return of 13 percent on this investment.
how much will you pay for the contract today?

37. Calculating Rates of Return. You're trying to choose between two different
investments, both of which have up-front costs of $75,000. Investment G returns
$120,000 in six years. Investment H returns $220,000 in 13 years. Which of these
investments has the higher return'?

38. Present Value and Interest Rates. What is the relationship bctween the value
of an annuity and the level of interest rates'? Suppose you just bought a JO-year
annuity of $1 0,000 per year at the current interest rate of 10 percent per year. What
happens to the value of your investment if interest rates suddenly drop to 5 percent'?
What if interest ratcs suddenly rise to 15 percent'?

39. Calculating the Number of Payments. You're prepared to make monthly
payments of $250, beginning at the end of this month, into an account that pays
lO percent interest compounded monthly. How many payments will you have made
when your account balance reaches $50,OOO'?

40. Calculating Annuity Present Values. YOLI want to borrow $75,000 from your
local bank to buy a new sailboat. You can afford to make monthly payments of
$1,600, but no more. Assuming monthly compounding, what is the highest rate you
can afford on a 60-month APR loan?

41. Calculating Present Values. In 2001, Alex Rodriguez signed the biggest contract
in sports histo1)l, reported to be worth $252 million. Including a defen-ed signing
honus, he would receive $24 million per year from 2001-2004, $27 million in 2005,
$25 million in 2006, and $26 million per year from 2007-2010. If the appropriate
interest rate is II percent, what kind of deal did the infielder snag'? Assume the first
payment is made immediately, and the next payment occurs in exactly one year.
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42. Calculating Present Values. 200 I wa.... a very good salary year for ba!'\eball
players. In addition [Q Alex Rodriguez's contract. Manny Ramirez signed an 8-year
contract reported to be worth $160 million. Including a deferred signing bonus, he
would receive $16million in 2001, $18.5 million in 2002, $21 million in 2003,
$23.5 million in 2004, $23 million in 2005, $20 million in 2006, $18 million in 2007,
and $20 million in 2()()H. If the appropriate interest nne is 11 percent. what kind of
deal did the outfielder catch? Assume the first payment is made immediately, and the
next payment occurs in exactly one year.

43. EAR versus APR. You have just purchased a new warehouse. To finance the
purchase, you' ve arranged for a 30-year mOl1gage loan for 80 percent of the
$2.500,000 purchase price. The monthly payment on Ihis loan will be $13.400.
What is the APR on this loan? The EAR'!

44. Annuity Values. You are planning your retirement in 10 years. You currently
have $150,000 in a bond account and $450,000 in a stock account. You plan to add
$9,000 per year at the end of each of the next 10 years to your bond account. The
stock account will earn an lL5 percent return and the bond account will earn a
7.5 percent return. When you retire, yOll plan to withdraw an equal amount for each
of the next 25 years m the end of each year and have nothing left. Additionally. when
you refire you will tmnsfer your mOlley to an account that earns 6.75 percent. How
much can you withdraw each year?

45. Calculating Annuities Due. You want to buy a new sports car from Muscle
Morors for $61.000. The contract is in the form of a 60-lllonth annuity due at an
8.15 percent APR. What will your Olonthly payment be?

46. Calculating Annuities Due. Suppose you are going to receive S10.000 per year
for five years. The appropriate interest rale is 11 percent.

a. What is the present value of the payments if they are in the form of an ordinary
annuity? What is the present value if the payments are an annuity due'!

b. Suppose yOll plan to invest the payments for five years. What is the future
value if the payments are an ordinary annuity? What if the payments are an
annuity due?

c. Which has the highest present value. the ordinary annuity or annuity due? Which
has the highest future value? Will this always be true?

47. Annuity and Perpetuity Values. Mary is going to receive a 3D-year annuity of
$8,000. Nancy is going to receive a perpetuity of $8,000. If the appropriate interest
rate is 9 percent, how much more is Nancy's cash flow worth?

48. Calculating Present Values. A 5-year annuity of 10 $9.000 semiannual
payments will begin 9 years from now. with the first payment coming 9.5 years from
now. If the discount rate is II percent compounded semianllually. what is the value
of this annuity five years from now? What is the value three years from now? What
is the current value of the annuity?

49. Present Value and Multiple Cash Flows. What is the present value of $1.450
per year. at a discount rate of 9 percent. if the first payment is received 6 years from
now and (he la!'\t payment is received 20 years from now?

50. Variable Interest Rates. A la-year annuity pays $2,500 per month. and
payments are made at the end of each month. If the interest rate is 11 percent
compounded monthly for the first four years, and 8 percent compounded monthly
thereafter, what is {he present v~lue of the anlluily'?
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51. Comparing Cash Flow Streams. You have your choice of two investment
accounts. Investment A is a 1O-year annuity that features end-of-month $1.200
payments and has an interest rate of 7 percent compounded monthly, Investment
B is a 9 percent annually compounded lump-sum investment also good for] 0 years.
How much money would you need to invest in B today for it to be worth as much as
Investment A 10 years from now?

52. Calculating Present Value of a Perpetuity. Given an interest rate of
5.45 percent per year, what is the value at year t = 7 of a perpetual stream of
$2,500 payments that begin at year r = 20?

53. Calculating EAR. A local finance company quotes a is percent interest rate on
one-year loans. So, if you borrow $20,000, the interest for the year will be $3,000.
Because you must repay a total of $23,000 in one year, the finance company requires
you to pay $23,000112, or $1,916.67, per month over the next 12 months. Is this a
15 percent loan? What rate would legally have to be quoted') What is the effective
annual rate?

54. Calculating Future Values. If today is Year 0, what is the future value of the
following cash flows five years from now? 'VI'hat is the future value 10 years from
now'! Assume an interest rate of 9,4 percent per year.

55. Amortization with Equal Payments. Prepare an amortization schedule for a
three-year loan of $75.000. The interest rate is 9 percent per year, and the loan calls
for equal annual payments. How much interest is paid in the third year? How much
total interest is paid over the life of the loan '!

56. Amortization with Equal Principal Payments. Rework Problem 55 assuming
that the loan agreement calls for a principal reduction of $25,000 every year instead
of equal annual payments.

57. Discount Interest Loans. This question illustrates what is known as discoullf

interest, Imagine you are discussing a loan with a somewhat unscrupulous lender.
You want to borrow $12,000 for one year. The interest rate is 13 percent. You and
the lender agree that the interest on the loan will be .13 X $12,000 = $1,560. So the
lender deducts this interest amount from the loan up front and gives you $10,440. In
this case, we say that the discount is $] ,560, 'What's wrong here?

58. Calculating Annuity Values. You arc serving on a jury. A plaintiff is suing
the city for injuries sustained after a freak street sweeper accident. ]n the trial,
doctors testified that it will be five years before the plaintiff is able to return
to work. The jury has already decided in favor of the plaintiff. You are the
foreperson of the jury and propose that the jury give the plaintiff an award to
cover the following: (a) The present value of two years' back pay. The plaintiff's
annual salary for the last two years would have been $44,000 and $46,000,
respectively, (b) The present value of five years' future salary. You assume the
salary will be $49,000 per year. (e) $100,000 for pain and suffering. (d) $20,000
for court costs, Assume that the salary payments arc equal amounts paid at the

$25.000
45.000
65.000

Cash Flow

2
3
5

Year

®

®

@
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®

@
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end of each month. If the interest rate you choose is a 9 percent EAR, what is the
size of the settlement? If you were the plaintiff, would you like to see a higher or
lower interest rate?

59. Calculating EAR with Points. You are looking at a one-year loan of $10,000.
The interest rate is quoted as 9 percent plus three points. Apoi1l1 on a loan is simply
] percent (one percentage point) of the loan amount. Quotes similar to this one are
common with home mortgages. The interest rate quotation in this example requires
the borrower to pay three points to· the lender up front and repay the Joan later with
9 percenr interest. What rate would you actually he paying here'?

60. Future Value and Multiple Cash Flows. An insurance company is offering a
new policy to its customers. Typically, the policy is bought by a parent or grandparcnt
for a child at the child's birth. The details of the policy are as follows: The purchaser
(say, the parent) makes the following six payments to the insurance company:

First birthday: $ 800

Second birthday: $ 800

Third birthday: $ 900

Fourth birthday: $ 900

Fifth bil1hday: $1,000

Sixth birthday: $1,000

After the child's sixth birthday, no more payments are made. \Vhen the child
reaches age 65, he or she receives $350,000. If the relevant interest rate is ] I percent
for the first six years and 7 percent for all subsequent years, is the policy wot1h
buying')
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5.1

5.2

5.3

Annuity Future Value. The S1. Louis Federal Reserve Board has files listing
historical interest rates on their Web site www.stls.frb.org. Find the link for
"FRED!.»" (Federal Reserve Economic Data). You will find listings for Moody's
Seasoned Aaa Corporate Bond Yield and Moody's Seasoned Baa Corporate Bond
Yield. (These rates are discussed in the next chapter.) If you invest $2,000 per
year for the next 40 years at the most recent Aaa yield, how much will you have'?
What if you invest the same amount at the Baa yield'?

Loan Payments. Finding the time necessary until you payoff a loan is
simple if you make equal payments each month. However, when paying off
credit cards many individuals only make the minimum monthly payment, which
is generally $10 or 2 percent to 3 percent of the balance, whichever is greater.
You can find a credit card calculator at www.tincalc.com. You currently owe
$10,000 on a credit card with a 17 percent interest rate and a minimum payment
of SIO or 2 percent of your balance, whichever is greater. How soon will you
payoff this debt if you make the minimum payment each month? How much
total interest will you pay?

Annuity Payments. Find rhe retirement calculator at www.moneychimp.com
to answer the following question: Suppose you have $ I .500,000 when you retire
and want to \vithdraw an equal amount each year for the next 30 years. How
much can you withdraw each year if you earn 7 percent? What if you can earn
9 percent?

WHAT'S ON
THE WEB?
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5.4

5.5

Annuity Payments. The St. Louis Federal Reserve Board has files listing
historical interest rates on their Web site www.stls.frb.org. Find the link for
"FREDC

')" (Federal Reserve Economic Data). You will find a listing for the Bank
Prime Loan Rate. The file lists the monthly prime rates since January 1949
0949.01). What is the most recent prime rate'! What is the highest prime rate over
this period? ff you buy a house for $ J50,000 at the current prime rate on a 30-year
mortgage with monthly payments, how much are your payments? If you had
purchased the house at the same price when the prime rate was at its highest, what
would your monthly payments have been?

Loan Amortization. Bankrate.com, located at www.bankrate.com. has a
financial calculator that will prepare an amortization table based on your inputs.
First, find the APR quoted on the Web sile for a 30-year fixed rate mortgage. You
want to buy a home for $200,000 on a 30~year mortgage with monthly payments
at the rate quoted on the site. What percentage of your first month's payment is
principal? What percentage of your last month's payment is principal? What is the
total interest paid on the loan'?



CHAIPTER CASE
S&S AIR'S MORTGAGE

M ark Sexton and Todd Story, the owners of S&S Air,
Inc., were impressed by the work Chris had done

on financial planning. Using Chris's analysis, and look
ing at the demand for light aircraft, they have decided
that thelf existing fabrication equipment is sufficient,
but it is time to acquire a bigger manufacturing facil
ity Mark and Todd have identified a suitable structure
that is currently for sale, and they believe they can bUy
and refurbish it for about $25 million. Mark, Todd, and
Chris are now ready to meet with Christie Vaughan, the
loan officer for First United National Bank. The meet
ing Is to discuss the mortgage options available to the
company to finance the new facility.

Christie begins the meeting by discussing a 30-year
mortgage. The loan would be repaid in equal monthly
installments. Because of the previous relationship
between S&S Air and the bank, there would be no clos
ing costs for the loan. Christie states that the APR of the
loan would be 6.8 percent Todd asks if a shorter mort
gage loan is available. Christie says that the bank does
have a 20-year mortgage available at the same APR.

Mark decides to ask Christie about a "smart loan"
he discussed with a mortgage broker when he was re
financing his home Joan. A smart loan works as follows:
Every two weeks a mortgage payment is made that is
exactly one-half of the traditional monthly mortgage pay
ment. Christie informs him that the bank does have smart
loans. The APR of the smart loan would be the same as
the APR of the traditional loan. Mark nods his head. He
then states this is the best mortgage option available to
the company since it saves interest payments.

Christie agrees with Mark, but then suggests that
a bullet loan, or balloon payment, would result in the

greatest interest savings. At Todd's prompting she goes
on to explain a bullet loan. The monthly payments of a
bullet loan would be calculated using a 30-year tradi
tional mortgage. In this case, there would be a 5-year
bullet This would mean Ihat the company would make
the mortgage payments for the traditional 30-year mort
gage tor the first five years, but immediately after the
company makes the 60th payment the bullet payment
would be due. The bullet payment is the remaining prin
cipal of the loan. Chris then asks how the bullet pay
ment is calculated. Christie tells him that the remaining
principal can be calculated using an amortization table,
but it is also the present value of the remaining 25 years
of mortgage payments for the 30-year mortgage.

Todd has also heard of an interest-only loan and
asks if this loan is available and what the terms would
be. Christie says that the bank offers an interest-only
loan with a term of 10 years and an APR of 3.9 percent.
She goes on to further explain the terms. The company
would be responsible for making interest payments
each month on the amount borrowed. No principal pay
ments are required. At the end of the 1O-year term. the
company would repay the $25 million. However, the
company can make principal payments at any time.
The principal payments would work just like those
on a traditional mortgage. Principal payments would
reduce the principal of the loan and reduce the inter
est due on the next payment

Mark and Todd are satisfied with Christie's an
swers, but they are still unsure of which loan they
should choose. They have asked Chris to answer the
following questions to help them choose the correct
mortgage.

--'----------~)
1. What are the monthly payments for a 30-year

traditional mortgage? What are the payments for a
20-year traditional mortgage?

2. Prepare an amortization table for the first six
months of the traditional 30-year mortgage. How
much of the first payment goes toward principal?

3. How long would it take for S&S Air to pay 011 the
smart loan assuming 30-year traditional mortgage

payments? Why is this shorter than the time
needed to payoff the traditional mortgage? How
much interest would the company save?

4. Assume S&S Air takes out a bulletioan under the terms
described. What are the payments on the loan?

5. What are the payments for the interest-only loan?

6. Which mortgage is the best for the company? Are
there any potential risks in this action?
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Interest Rates and
Bond Valuation

AFTER READING THIS CHAPTER,
YOU SHOULD UNDERSTAND:

In 2002, Berkshire Hathaway, the company run by legendary

investor Warren Buffett, issued one of the more unusual bonds to

characteristics.

In its most basic form, a bond is a pretty simple thing. You

loan a company some money, say $10,000, the company then

pays you interest periodically, and finally repays the original

loan amount of $10,000. But bonds can also have unusual

o

date. Basically, the bond buyers were required to make Interest pay

ments to Berkshire for the privilege of owning the bonds. And the

interest payments had to be made up front. Furthermore, the bonds

sold for $10,663.63 even though Berkshire promised to repay the

bondholders only $10,000 in five years. How did investors react to

this proposition? They purchased $400 million worth I

This chapter takes what we have learned about the time value

of money and shows how it can be used to value one of the most

common of all financial assets, a bond. It then discusses bond

features, bond types, and the operation of the bond market.

What we will see is that bond prices depend critically on interest rates, so we will go on to

Important bond fe<ltures and types
or bonds.

Bond values and why tlley fluctuate.

Bond ratings and what rhey mean.

The term structure of interest rates and

the determinants of bond yields.

The impact of inflation on
interest rates.

MUltiple-choice quizzes

Flashcards for testing and learning

Self-study software

DIGITAL STUDY TOOLS

•
•

•

discuss some very fundamental issues regarding interest rates. Clearly, interest rates are impor

tant to everybody because they underlie what businesses of all types-small and large-must

pay to borrow money.
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O ur goal in this chapter is to introduce you to bonds. We begin by showing how the
techniques we developed in Chapters 4 and 5 can be applied to bond valuation. From

there, we go on to discuss bond features and how bonds are bought and sold. One important
thing we learn is that bond values depend, in large part, on interest rates. We therefore close
out the chapter with an examination of interest rates and their behavior.

BONDS AND BOND VALUATION
When a corporation (or government) wishes to borrow money from the public on a Jong
term basis. it usually does so by issuing, or selling. debt securities that are generically
called bonds. In this section, we describe the various features of corporate bonds and some
of the terminology associated with bonds. We then discuss the cash flows associated with a
bond and how bonds can be valued using our discounted cash tiow procedure.

Bond Features and Prices
As we mentioned in our previous chapter. a bond is normally an interest-only loan, mean
ing that the borrower will pay the interest every period, but none of the principal will be
repaid until the end of the loan. For example, suppose the Beck Corporation wants to bor
row $1,000 for 30 years. The interest rate on similar debt issued by similar corporations is
12 percent. Beck will thus pay .12 X $1.000 ~ $120 in interest every year for 30 years. At
the end of 30 years, Beck will repay the $1,000. As this example suggests, a bond is a fairly
simple financing arrangement. There is, however, a rich jargon associated with bonds, so
we will use this example to define some of the more important terms.

In our example. the $120 regular interest payments that Beck promises to make are
called the bond's coupons. Because the coupon is constant and paid every year, the type of
bond we arc describing is sometimes called a level coupon bond. The amount that will be
repaid at the end of the loan is called the bond's face value or par value. As in our example,
this par value is usually $ I,000 for corporate bonds. and a bond that sells for its par value is
called apa}' value bond. Government bonds frequently have much larger face. or par, values.
Finally. the annual coupon divided by the face value is cal1ed the coupon rate on the bond:
in this case, because $120/1 ,000 = 12%, the bond has a 12 percent coupon rate.

The number of years until the face value is paid is called the bond's time to maturity.

A corporate bond will frequently have a maturity of 30 years when it is originally issued,
but this varies. Once the bond has been issued, the number of years to maturity declines as
time goes by.

Bond Values and Yields
As time passes. interest rates change in the marketplace. The cash flows from a bond, how
ever, stay the same. As a result, the value of the bond will fluctuate. When interest rates
rise, the present value of the bond's remaining cash flows declines, and the bond is worth
less. When interest rates fall, the bond is worth more.

To determine the value of a bond at a particular point in time, we need to know the
number of periods remaining until maturity. the face value, the coupon, and the market
interest rate for bonds with similar features. This interest rate required in the market on a
bond is called the bond's yield to maturity (YTM). This rate is sometimes called the bond's
yield for short. Given all this information, we can calculate the present value of the cash
flows as an estimate of the bond's current market value.
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coupon

Slated Interest payment
made on a bond

face value

The prinCipal amount
of a bond thai is repaid
at the end of the term.
Also. par value.

coupon rate

The annual coupon
diVided by the face
value of a bond

maturity

Date on which the
prrncrpal amount of a
bond is paid.

yield to maturity
IYTM)

The rate required in the
market on a bond
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FIGURE 6.1

Cash flows

Year 0

I
Coupon
Face Value

PART 4 Valuing Stocks and Bonds

Cash flows for Xanth Co. bond

2 3 4 5 6 7 8 9 10

I I I I
$80 $80 $80 $80 $80 $80 $80 $80 $80 $ 80

1,000
$80 $80 $80 $80 $80 $80 $80 $80 $80 $1,080

As shown, the Xanth bond has an annual coupon of $80 and a face, or par, value of $1 ,000 paid at maturity in
10 years.

For example. suppose the Xanth (pronounced "zunth") Co. were to issue a bond with
10 years to maturity. The Xanth bond has an annual coupon of $80. Similar bonds have a
yield to maturity of 8 percent. Based on our preceding discussion, the Xanth bond will pay
580 per year for the next 10 years in coupon interest In 10 years. Xanth will pay 51.000 to
the owner of the bond. The cash flows from the bond are shown in Figure 6.1. What would
this bond sell for?

As illustrated in Figure 6.1, the Xanth bond's cash flows have an annuity component
(the coupons) and a lump sum (the face value paid at maturity). We thus estimate the mar
ket value of the bond by calculating the present value of these two components separately
and adding the results together. First. at the going rate of 8 percent, the present value of the
$1.000 paid in 10 years is:

\ j \ •

" -
"

Present value = $1,000/1.0810 == $1,000/2.1589 =$463.19

Second, the bond offers $X{) per year for I() years: the present value of this annuity stream is:

Annuity present value =$80 x (1 - 1/1.081°)/.08

=$80 x (1 -1/2,1589)/.08

=$80 x 6,7101

=$536.81

We can now add the values for the two parts together to get the hond's value:

.~ Total bond value = $463.19 + 536.81 = $1,000

This bond sells for exactly its face value. This is not a coincidence. The going interest
rate in the market is 8 percent. Considered as an interest-only loan, what interest rate does
this bond have? With an $80 coupon, this bond pays exactly 8 percent interest only when
it sells for $ 1.000,

To illustrate what happens as interest rates change, suppose that a year has gone by.
The Xanth bond now has nine years to maturity. If the interest rate in the market has risen
to 10 percent, what will the bond be worth'? To find out. we repeat the present value calcula
tions with 9 years instead of 10, and a 10 percent yield instead of an 8 percent yield, First.
the present value of the $ I.000 paid in nine years at 10 percent is:

Present value = $1,000/1.109 = $1,000/2.3579 = $424.10

Second, the bond now offers $80 per year for nine years: the present value of this annuity
stream at 10 percent is:

Annuity present value = $80 x (1 -1/1.109)/.10

=$80 x (1 -1/2,3579)/.10

= $80 x 5,7590

= $460.72
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We can now add the values for the two parts together to get the bond's value:

,. • _. .J
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A good bond

site to visit is

bonds.yahoo.com,
which has loads of
useful information.
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Annuity present value = $20 x (1 -1/1.109 }/.10

= $20 x 5.7590

=$115.18

Total bond value = $424.10 + 460.72 = $884.82 ')

Therefore, the bond should sell for about $885, In the vernacular, we say that this hand.
with its 8 percent coupon. is priced to yield 10 percent at $885.

The Xanth Co, bond now sells for less than its $1.000 face value. Why? The market
interest rate is 10 percent. Considered as an interest-only loan of $1,000, this bond only
pays 8 percent. its coupon rate. Because this bond pays less than the going rate, investors
are only willing to lend something less than the $1,000 promised repayment. Because the
bond sells for less than face value, it is said to be a discoUJl! bond.

The only way to get the interest rate up to 10 percent is to lower the price to less than
Sl,OOO so that the purchaser, in effect, has a built-in gain. For the Xanth bond, the price
of $885 is $115 less than the face value. so an investor who purchased and kept the bond
would gel $80 per year and would have a $115 gain at maturity as well. This gain compen
sates the lender for the below-market coupon rate.

Another way to see why the bond is discounted by $115 is to note that the $80 cou
pon is $20 below the coupon on a newly issued par value bond. based on current market
conditions. The bond would be worth SI,OOO only if it had a coupon of $100 per year. In
a sense, an investor who buys and keeps the bond gives up $20 per year for nine years. At
10 percent, this annuity stream is worth:

-' /
, ,1

-'

I. -' J 't, z c'

This is just the amount of the discount.
What would the Xanth bond sell for if interest rates had dropped by 2 percent instead

of rising by 2 percent? As you might guess, the bond would sell for more than $1,000. Such
a bond is said to sell at a premium and is called a premium bond.

This case is just the opposite of that of a discount bond. The Xanth bond now has a cou
pon rate of 8 percent when the market rate is only 6 percent. Investors are willing to pay a
premium to get this extra coupon amount. In this case, the relevant discount rate is 6 percent,
and there are nine years remaining. The present value of the $ I,000 face amount is:

Present value = $1,000/1.069 = $1,000/1.6895 = $591.89

The present value of the coupon stream is:

Annuity present value =$60 x (1 - 1/1.069 }/.06

= $80 x (1 - 1/1.6895)/.06

= $80 x 6.8017

= $544.14

We can now add the values for the two parts together to get the bond's value:

Total bond value = $591.89 + 544.14 =$1,136.03

Total bond value is therefore ahollt $136 in excess of par value. Once again, we can verify
thls amount by noting that the coupon is now $20 too high, based on current market condi
tions. The present value of $20 per year for nine years at 6 percent is:

Annuity present value = $20 x (1 - 1/1.069 )/.06

= $20 x 6.8017

= $136.03

This is just as we calculated.
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Based on our examples, we can now write the general expression for the value of a
bond. If a bond has (I) a face value of F paid at maturity, (2) a coupon of C paid per period,
(3) t periods to maturity, and (4) a yield of r per period, its value is:

Bond value = C x [1 - 1/(1 + I'P]lI' + Fill + rl'

Bond value = Present value

of the coupons

Semiannual Coupons

+ Present value

of the face amount

[6,1]

Online bond calculators

are available at
personal.fidelity.com;
interest rate information

is available at
money.cnn.com!
marketS/bondcenterl
and
www.bankrate.com.

in practice, bonds issued in the United States usually make coupon payments twice a year. So, jf an

ordinary bond has a coupon rate of 14 percent then the owner will get a total of $140 per year, but

this $140 wi!! come in two payments of $70 each. Suppose we are examining such a bond The yield

to maturity is quoted at 16 percent

Bond yields are quoted like APRs: the quoted rate is equal to the actual rate per period multiplied

by the number of periods. In this case, with a 16 percent quoted yield and semiannual payments, the

true yield is 8 percent per six months. The bond matures in seven years, What is lhe bond's price?

What is the effective annual yield on this bond?

Based on our discussion, we know that the bond will sell at a discount because it has a coupon

rate of 7 percent every six months when the market requires 8 percent every six months So. If our

answer exceeds $1,000, we know that we have made a mistake.

To get the exacl price, we fIrst calculate the present value of the bond's face value of $1,000 paid

In seven years ThIS seven-year period has 14 periods of SIX months each At S percent per period,

the value is.

Present value ~ $1.000/1 08" ~ $1 ,000/2.9372 ~ $340.46

The coupons can be viewed as a 14-period annuity of $70 per period. At an 8 percent discount rate,

the present value of such an annuity IS:

Annuity present value = $70 x (1 - 1/1.0814
)/ OS

~ $70 x (1 - .3405)/08

~ $70 x 8.2442

~$577.10

The lotal present value gives us what the bond should sell for'

Total present value = $340 46 + 577,10 = $91756

To calculate the effective yield on this bond, note that 8 percent every six months IS equivalent to

EffectIVe annual rate = (1 + osy - 1 = 16.64%

The effective yield, therefore, IS 16.64 percent.

'As we have illustrated in this section, bond prices and interest rates always move in
opposite directions. When interest rates rise, a bond's value, like any other present value,
will decline. Similarly, when interest rates fall, bond values rise. Even if we are considering
a bond that is riskless in the sense that the borrower is certain to make all the payments,
there is still risk in owning a bond. We discuss this next.

Interest Rate Risk
The risk that arises for bond owners from fluctuating interest rates is called interest rate
risk. How much interest rate risk a bond has depends on how sensitive its price is to interest
ratc changes. This sensitivity directly depends on two things: the time to maturity and the
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Bond
value ($)

t67

Interest rate risk and
time to maturity

2,000
$1,768.62

1,500

$1,047.62 1-yearbond
1,000 - - -~-,.",,~,,-..;:...:..:....:..:...__

$916.67

I
500 I $502.11

I
I Interest

5 10 15 20 rate (%)

Value of a Bond with a 10 Percent Coupon Rate for Different Interest Rates and Maturities

Time to Maturity

Interest Rate

5%
10
15
20

1 Year 30 Years

$1,047.62 $1,768.62
1,000.00 1,000.00

956.52 671.70
916.67 502.11

coupon rate. As we will see momentarily, you should keep the following in mind when
looking at a bond:

I. All other things being equal, the longer the time to maturity, the greater the interest
rate risk.

2. All other things being equal, the lower the coupon rate, the greater the interest rate risk.

We illustrate the first of these two points in Figure 6.2. As shown, we compute and plot
prices under different interest rate scenarios for 10 percent coupon bonds with maturities of
I year and 30 years. Notice how the slope of the line connecting the prices is much steeper
for the 3D-year maturity than it is for the I-year maturity bond. This steepness tells us that a
relatively small change in interest rates will lead to a substantial change in the bond's value.
In comparison, the one-year bond's price is relatively insensitive to interest rate changes.

Intuitively, we can see that the reason that longer-term bonds have greater interest rate sen
sitivity is that a large portion of a bond's value comes from the $1 ,000 face amount. The present
value of this amount isn't greatly affected by a small change in interest rates if the amount is
to be received in one year. Even a small change in the interest rate, however, once it is com
pounded for 30 years, can have a significant effect on the present value. As a result, the present
value of the face amount will be much more volatile with a longer-term bond.

The other thing to know about interest rate risk is that. like most things in finance and
economics, it increases at a decreasing rate. In other words, if we compared a IO-year bond
to a I-year bond, we would see that the IO-year bond has much greater interest rate risk.
However, if you were to compare a 20-year bond to a 30-year bond, you would find that
the 30-year bond has somewhat greater interest rate risk because it has a longer maturity,
but the difference in the risk would be fairly small.

The reason that bonds with lower coupons have greater interest rate risk is easy to
understand. As we discussed earlier. the value of a bond depends on the present value of its
coupons and the present value of the face amount. If two bonds with different coupon rates
have the same maturity, then the value of the one with the lower coupon is proportionately

Follow the
"Bonds" link at

investorguide.com
to learn more about
bonds.
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more dependent on the face amount to be received at maturity. As a result. all other things
being equal, its value will fluctuate more as interest rates change. Put another way. the bond
with the higher coupon has a larger cash flow carly in its life, so its value is less sensitive
to changes in the discount ratc.

Bonds are usually not issued with maturities longer than 30 years. However, low
interest rates in recent years have led to the issuance of bonds with much longer maturi
ties. In the 1990s, Walt Disney issued "Sleeping Beauty" bonds with a IDO-year maturity.
Similarly, BeliSouth (now known as AT&T), Coca-Cola, and Dutch banking giant ABN
Amro all issued bonds with IOO-year maturities. These companies wanted to lock in the
historical low interest rates for a Long time. The current record holder for corporations
appears to be Republic Natiooal Bank, whieh sold bonds with 1,000 years to maturity.
Before these fairly recent issues, it appears the last time IOO-year bonds were issued was
in May 1954 by the Chicago and Eastern Railroad. Just in case you are wondering when
the next lOa-year bonds will be issued, you might have a long wait on your hands. The
IRS has warned companies about issuing such long-term bonds, threatening to disallow
the interest payment tax deduction.

We can illustrate our points concerning interest ratc risk using the lOa-year BeliSouth
issue and a second BellSouth issue. The following table provides some basic information
on the two issues. along with their prices at various points in time.

Percentage Percentage
Change Change

Coupon Price on Price on in Price Price on in Price
Maturity Rate 12/31/95 7/31/96 1995-96 1114/05 1996-05

2095 7.00% $1,000.00 $800.00 -20.0% $t,150.20 +43.78%
2033 6.75 976.25 886.25 -9.2 1,033.30 +16.59

Several points emerge from this table. First, interest rates apparently rose from 12/31/95
to 7/31/96 (why"). The longer-term bond, with a maturity of 100 years, lost fully 20 per
cent of its value, as compared to a loss of value of less than 10 percent for the other bond,
thereby illustrating that bonds with greater maturities have greater interest rate risk. Also,
notice that when interest rates declined after 1996, the lOa-year bond had a percentage
increase in value that was more than twice that of the shorter-term bond.

Finding the Yield to Maturity: More Trial and Error

Freguently, we will know a bond's price, coupon rate, and maturity date, but not its yield
to maturity. For example, suppose we are interested in a six-year, 8 percent coupon bond.
A broker quotes a price of $955.14. What is the yield on this bond')

We've seen that the price of a bond can be written as the sum of its annuity and
lump-sum components. Knowing that there is an $80 coupon for six years and a $1,000
face value, we can say that the price is:

$955.14 =$80 x [1 -1/(1 + r}']/r+ 1,000/(1 + r)'

where r is the unknown discount rate, or yield to maturity. We have one equation here and
one unknown, but we cannot solve for r explicitly. The only way to find the answer is to
use trial and error.

This problem is essentially identical to the one we examined in the last chapter when
we tried to find the unknown interest rate on an annuity. However, finding the rate (or yield)
on a bond is even more complicated because of the $1,000 face amount.



r

C HAP T E R 6 Interest Rates and Bond Valuation

We can speed up the trial-and-~rror process by using what we know about bond prices
and yields. In this case, the bond has an $80 coupon and is selling at a discount. We thus
know that the yield is greater than 8 percent. If we compute the price at 10 percent:

Bond value ~ $80 x (1 -1/1.10')/.10 + 1,000/1.10'

~ $80 x 4.3553 + 1,000/1.7716

~ $912.89

At 10 percent, the value we calculate is lower than the actual price, so 10 percent is too
high. The true yield must be somewhere between 8 and 10 percYJlt. At this point, it's "plug
and chug" to find the answer. You would prohably want to try 9 percent next. If you did,
you would see that this is in fact the bond's yield to maturity. ~-

A bond's yield to maturity should not be confused with its current yield, which is./
simply a bond's annual coupon divided by its price. In the example we just worked, thr'
bond's annual coupon was $80, and its price was $955.14. Given these numbers, we see th,V
the current yield is $80/955.14 ~ 8.38 percent, which is less than the yield to maturity of
9 percent. The reason the cunent yield is too Jaw is that it only considers the coupon portion
of your return; it doesn't consider the built-in gain from the price discount. For a premium
bond, the reverse is true, meaning that cuncnt yield would be higher because it ignores the
built-in loss,

Our discussion of bond valuation is summarized jn Table 6.1.

Current Events

A bond has a quoted price at $1.08042. It has a face value of $1 ,000, a semiannual coupon of $30, and

a maturity at five years What IS Ils current Yield? What IS ItS yield to maturity? Which IS bigger? Why?

NotIce that this bond makes semiannual payments of $30. so the annual payment IS $60 The

current yield is thus $60/1,080.42 = 5.55 percent. To calculate the yield to maturity, refer back to

Example 6.1. Now, in thIs case, the bond pays $30 every SIX months and it has 10 six-month periods

until maturity. So, we need to find r as follows

$1.080.42 = $30 x [1 - 1/(1 + r)"J/r+ 1.000/(1 + r)"

After some trial and error, we fInd that r IS equal to 2.1 percent. BUI, the tricky part IS that this

2.1 percent is the yield per SIX months. We have to double It to get the yield to malurity, so the yield to

maturity is 4,2 percent, which IS less than the current yield. The reason is that the current yield ignores

the built-In loss of the premium between now and maturity.

I. Finding the value of a bond
Bond value = ex [1 - 1/(1 + ~']/r + F/(1 + ~'

where
C = Coupon paid each period
r = Rate per period
f = Number of periods

F = Bond's face value

II. Finding the yield on a bond
Given a bond value, coupon, lime to maturity, and face value, it is possible to find the implicit
discount rate, or yield to maturity, by trial and error only. To do this, try different discount rates
in the formula above until the calculated bond value equals the given bond value. Remember
that increasing the rate decreases the bond value.
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Bond Yields

You're looking at two bonds identical in every way except for thelf coupons and, of course, thelf prices

Both have 12 years to malurity The first bond has a 10 percent coupon rate and sells for $935.08. The

second has a 12 percent coupon rate. What do you think it would sell for?

Because the two bonds are very similar, they will be priced to yield about the same rate. We flrsl

need to calculate the yield on the 10 percent coupon bond. Proceeding as before, we know that the

yield must be greater than 10 percent because the bond is selling al a discount. The bond has a fairly

long maturity of 12 years. We've seen that long-term bond prices are relatively sensitive to interest

rate changes, so the yield is probably close to 10 percent A little tnal and error reveals that the yield

is actually 11 percent

Bond value ~ $100 x (1 ~ 1/1.11")/11 + 1,000/111"

~ $100 x 6.4924 + 1,000/3.4985

~ $649.24 + 285.84

~ $935.08

With an 11 percent yield, the second bond wIll sell at a premium because of Its $120 coupon Its

value IS:

Bond value ~ ~120 x (1 ~ 1/111")/11 + 1,000/111"

~ $120 x 6.4924 + 1,000/3.4985

~ $779.08 + 285.84

~ $1,06492

How to Calculate Bond Prices and
Yields Using a Financial Calculator

Many finanCial calculators have fairly sophisticated bUilt-in bond valuation roullnes However, these

vary qUite a lot in implementation, and not all financial calculators have them. As a result, we wi1J IJJUS

trate a simple way to handle bond problems that will work on just about any finanCial calculator

To begin, of course, we first remember to clear out the calculator! Next, for Example 63, we

have two bonds to consider. both with 12 years to matunty. The first one sells for $935.08 and has a

10 percent coupon rate. To find its yield, we can do the following:

-935.08 1,000Enter

Solve for

12

N IIY

11

100

PMT PV FV

Nolice that here we have entered both a future value of $1,000, representing the bond's face value,

and a payment of 10 percent of $1,000, or $100, per year, representing the bond's annual coupon.

Also notice that we have a negative sign on the bond's price, which we have entered as the present

value.

For the second bond, we now know that the relevant yield is 11 percent. It has a 12 percent coupon

and 12 years to maturity, so what's the price? To answer, we Just enter the relevant values and solve

(continued)
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for the present value of the bond's cash flows:

171

Enter

Solve for

12

N

11

IIV

120

PMT PV

-1,064.92

1,000

FV

There IS an important delail that comes up here, Suppose we have a bond with a price of ...$902.29,

10 years to maturity, and a coupon rate of 6 percent. As we mentioned earlier, most bonds actually

make semiannual payments. Assuming that this is the case for the bond here, what's the bond's yield?

To answer. we need to enter the relevant numbers like this'

Enter 20 3D -902.291,000

Solve for

N IIV

3.7

PMT PV FV

Nollce thai we entered $30 as the payment because the bond acluatly makes p::lyments of $30 every

SIX months Similarly, we entered 20 for N because there are actually 20 six-month periods. When we

solve for the Yield. we get 3 7 percent, but the tricky thing to remember is that this is the yield per six

months, so we have to double it 10 get the nght answer: 2 x 37 = 7.4 percent, which would be the

bond's reported yield

How to Calculate Bond Prices and Yields Using
a Spreadsheet

Like finanCial calculators, most spreadsheets have fairly elaborate routines available for calculating bond

values and yields: many of these roullnes involve details that we have nol discussed However, setllng up

a simple spreadsheet to calculate prices or yields is sfraightforward, as our next two spreadsheels show:

A B C I D E I F I G H
1 I
2 Using a spreadsheet to calculate bond values

3
4 Suppose we have a bond with 22 years to maturity, a coupon rate of 8 percent, and a price of

5 $960.17. If the bond makes semiannual payments, whal is ils yield to malurily?

6
7 Settlement date: 1/1/00

8 Malurily date: 1/1/22

9 Annual coupon rate: .08

10 Bond price (% of par): 96.017

11 Face value (% of par): 100

12 Coupons per year: 2

13 Yield to maturity: .084

14
15 The formula entered in cell 813 is =YIElD(B7,B8,a9,B10,811,B12); nolice thai face value and bond

16 price are entered as a percentage of face value.

17 I I I I I
(continued)
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A B C D I E I F G I H
1 I
2 Using a spreadsheet to calculate bond values

3 I
4 Suppose we have a bond with 22 years 10 maturity, a coupon rate of 8 percent, and a yield to

5 maturity of 9 percent. II the bond makes semiannual payments, what is its price today?

6
7 SeUlement dale: 1/1/00

8 Maturity date: 111/22

9 Annual coupon rate: .08

10 Yield to maturity: .09

11 Face value (% of par): 100

12 Coupons per year: 2

13 Bond price (% of par): 90.49

14
15 The formula entered in cell 813 is =PRICE(B7,BB,B9.B10,B11,B12); notice Ihallace value and bond

16 price are entered as a percenJage of lace value.

17 I I I I

In our spreadsheets. notice that we had to enter two dates. a settlement date and a maturity date.

The settlement date IS lust the date you actually pay for the bond. and the maturity date IS the day

the bond actually matures In most of our problems, we dan', explicitly have these dates, so we have

to make them up For example, since our bond has 22 years to maturity, we Just picked 1/1/2000

(January 1, 2000) as the settlement date and 1/1/2022 (January 1, 2022) as the maturity dale Any

two dates would do as long as they were exactly 22 years apart. but these are particularly easy to

work with. Finally, notice that we had to enter the coupon rate and yield to maturity in annuai terms

and then explicitly provide the number of coupon payments per year

CONCEPT QUESTIONS

6.1a What are the cash flows associated with a bond?

6.1b Whiit is the general expression for the value of a bond?

6.1c Is it true that the only risk associated with owning a bond is that the issuer will nO(
make all the payments? Explain.

MORE ON BOND FEATURES
In this section, we cuntinue ollr discussion of corporate debt by describing in some detail
the basic terms and features that make lip a typical long-term corporate bond. We discuss
additional issues associated with long-term debt in subsequent sections,

Securities issued by corporations may be classified roughly a<; equity securities and
debt securities. At the crudest level. a debt represents something that must be repaid; it is
the result of borrowing money. When corporations borrow, they generally promise Lo make
regularly scheduled interest puymcnts and to repay the original amount borrowed (that
is, the principal). The person or firm making the loan is called the creditOl; or lelldel: The
corporation borrowing the money is called the dehtOl; or borrower,
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From a financial point of view, the main differences between debt and equity are the
following:

1. Debt is not an ownership interest in the firm. Creditors generally do not have voting
power.

2. The corporation's payment of interest on debt is considered a cost of doing business
and is fully tax deductible. Dividends paid to stockholders are not tax deductible.

3. Unpaid debt is a liability of the firm. If it is not paid. the creditors can legally claim
the assets of the firm. This action can result in liquidation or reorganization, two of
the possible consequences of bankruptcy. Thus, one of the costs of issuing debt is the
possibility of financial failure. This possibility does not arise when equity is issued.

Is It Debt or Equity?

Sometimes it is not clear if a particular security is debt or equity. For example, suppose a
corporation issues a perpetual bond with interest payable solely from corporate income if
and only if earned. Whether or not this is really a debt is hard to say and is primarily a legal
and semantic issue. Courts and taxing authorities would have the final say.

Corporations are very adept at creating exotic, hybrid securities that have many features
of equity but are treated as debt. Obviously, the distinction between debt and equity is very
important for tax purposes. So, one reason that corporations try to create a debt security that
is really equity is to obtain the tax benefits of debt and the bankruptcy benefits of equity.

As a general rule, equity represents an ownership interest, and it is a residual claim. This
means that equity holders are paid after debt holders. As a result of this, the risks and benefits
associated with owning debt and equity are different. To give just one example, note that the
maximum reward for owning a debt security is ultimately fixed by the amount of the loan,
whereas there is no upper limit to the potential reward from owning an equity interest.

Long-Term Debt: The Basics

Ultimately, all long-term debt securities are promises made by the issuing firm to pay
principal when due and to make timely interest payments on the unpaid balance. Beyond
this, there are a number of features that distinguish these securities from one another. We
discuss some of these features next.

The maturity of a long-term debt instrument is the length of time the debt remains
outstanding with some unpaid balance. Debt securities can be short term (with maturities
of one year or less) or long term (with maturities of more than one year). I Short-term debt
is sometimes refelTed to as ll1z}imded debt. ~

Debt securities are typically called notes, debentures, or bonds. Strictly speaking, a
bond is a secured debt. However, in common usage, the word bond refers to .all kinds of
secured and unsecured debt. We will therefore continue to use the term generically to refer
to long-term debt.

The twO' major forms of long-term debt are public issue and privately placed. We con
centrate on public-issue bonds. Most of what we say about them holds true for private-issue,

I There is no universally agreeu-upon distinction between short-term anu long-term debt. In audition. people
often refer to intermedillte-Ienn deht, which has a maturity of more than I year and less than :3 to 5. or even
10, years.

~ The wordjl/llding i" parI of the jargon of finance. It generally refers to the long: term. Thus, a finn planning to
"funu" its ueht requirements may be replacing shorl-term debt with long-term ueht.
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long-term debt as well. The main difference between public-issue and privately placed debt
is that the latter is directly placed with a lender and not offered to the public. Because this
is a private transaction, the speci1ic terms are up to the parties involved.

There are many other dimensions to long-term debt, including such things as security,
call features, sinking funds, ratings, and protective covenants. The following table illus
trates these features for a bond issued by Cisco Systems on February 22, 2006. If some of
these terms are unfamiliar, have no fear. We will discuss them all presently.

Features of a Cisco Systems Bond

Term

Amount of issue

Date of issue

Maturity

Face value

Annual coupon

Offer price

Coupon payment dates

Security

Sinking fund

Call provision

Call price

Rating

$3 billion

0212212006

0212212016

$1,000

5.05

99.543

2122,8/22

None

None

At any lime

Treasury rate plus
0.15%

Moody's A1
S&PA+

Explanation

The company issued $3 billion worth of bonds.

The bonds were sold on 02/22/2006.

The bonds mature on 02/22/2016.

The denomination of the bonds is $1,000.

Each bondholder will receive $55 per bond
per year (5.50% of face value).

The offer price will be 99.543% of the $1,000
face value, or $995.43 per bond.

Coupons of $55/2 = $27.50 will be paid on
these dates.

The bonds are not secured by specific assets.

The bonds have no sinking fund.

The bonds do not have a deferred call.

The bonds have a "make~whole" call feature.

The bonds are in the middle of the investment
grade rating.

indenture

The wrrlten agreement
belween the
corporation and the
lender detailing the
terms of the debt issue.

Many of these featurcs will be detailed in the bond indenture, so we discuss this first.

The Indenture

The indenture is the written agreement between the corporation (the borrower) and its creditors.
It is sometimes referred to as the deed (~ftrust. ~ Usually, a tmstee (a bank. perhaps) is appointed
by the corporation to represent the bondholders. The tmst company must (1) make sure the tClms
of the indenture arc obeyed, (2) manage the sinking fund (described in the following pages), and
(3) represent the bondholders in default. that is. if the company defaults on its payment'; to them.

The bond indenture is a legal document. It can run several hundred pages and gen
erally makes for very tedious reading. It is an important document, however, because it
generally includes the following provisions:

1. The basic terms of the bonds.

2. The total amount of bonds issued.

3. A description of propcrty used as security.

4. The repayment arrangements.

5. The call provisions.

6. Details of the protective covenants.

We discuss these features next.

~ Thc tcrm {0(111 aK'H'IIU'1/I or 10rll1 contract is usually uscd for privatcly placed dcbt and tcrm loans.
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Terms of a Bond Corporate bonds usually have a face value (that is, a denomination)
of $1 ,000. This is called the principal value and it is stated on the bond certificate, So, if a
corporation wanted to borrow $ I million, 1,000 bonds would have to be sold. The par value
(that is, initial accounting value) of a bond is almost always the same as the face value, and
the terms are used interchangeably in practice,

Corporate bonds are usually in registered form. For example, the indenture might
read as follows:

Interest is payable semiannually on July 1 and January 1 of each year to the person in
whose name the bond is registered at the close of business on June IS or December 15,
respectively.

This means that the company has a registrar who will record the ownership of each bond
and record any changes in ownership. The company will pay the interest and principal
by check mailed directly to the addre~s of the owner of record, A corporate bond may be
registered and have attached ·'coupons." To obtain an interest payment, the owner must
separate a coupon from the bond certificate and send it to the company registrar (the
paying agent).

Alternatively, the bond could be in bearer form, This means that the certificate is
the basic evidence of ownership, and the corporation will "pay the bearer." Ownership is
not otherwise recorded, and. as with a registered bond with attached coupons. the holder
of the bond certificate detaches the coupons and sends them to the company to receive
payment.

There are two drawbacks to bearer bonds. First. they are difficult to recover if they are
lost or stolen, Second, because the company does not know who owns its bonds, it cannot
notify bondholders of important events. Bearer bonds were once the dominant type, but
they are now much less common (in the United States) than registered bonds.

Security Debt securities arc classified according to the collateral and mortgages used to

protect the bondholder.
eol/otemf is a general term that frequently means securities (for example, bonds and

stocks) that are pledged as security for payment of debt. For example, collateral trust bonds
often involve a pledge of common stock held by the corporation. However, the term col
lateral is commonly used to refer to any asset pledged on a debt.

Mortgage securities are secured by a mortgage on the real property of the borrower.
The property involved is usually real estate, for example, land or buildings. The legal
document that describes the mortgage is called a mortgage trust indellture or trust deed.

Sometimes mortgages are on specific property, for example. a railroad car. More often,
blanket mortgages are used. A blanket mortgage pledges all the real property owned by the
company.4

Bonds frequently represent unsecured obligations of the company. A debenture is an
unsecured bond, for which no specific pledge of property is made, The term note is gener
ally used for such instruments if the maturity of the unsecured bond is less than 10 or so
years when the bond is originally issued. Debenture holders only have a claim on property
not otherwise pledged, in other words, the property that remains after mortgages and col
lateral trusts are taken into account.

The terminology that we use here and elsewhere in this chapter is standard in the
United States. Outside the United States, these same terms can have different meanings,

-1 Real property includes land and thing~ "affixed Iherelo." It does nol include cash or invenlories,

175

registered form

The form of bond issue
in which the registrar of
the company records
ownershIp of each
bond: payment is
made directly to the
owner of record.

bearer form

The form of bond Issue
in which the bond IS

issued Without record
of the owner's name;
payment IS made to
whomever holds Ihe
bond.

debenture

An unsecured debt,
usually with a maturily
of 10 years or more.

note

An unsecured debt,
usually with a matuflty
under 10 years.



176

The Bond Market

Association Web

site is

www.
bondmarkets.com.

sinking fund

An account managed
by the bond trustee for
early bond redemptIon

call provision

An agreement giving
the corporation the
opllon to repurchase
the bond at a specific
price prior to maturity

call premium

The amount by which
the call price exceeds
the par value of the
bond

deferred call
provision

A call provision
prohibiting the
company from
redeeming the bond
prior to a certain date.

call protected bond

A bond that currently
cannot be redeemed
by the Issuer

PAR T 4 Valuing Stocks and Bonds

For example, bonds issued by the British government ("gilts") arc called treasury "stock,"
Also. in the United Kingdom, a debenture is a .....ecllred obligation.

At the current time, almost aU public bonds issued in the United States by indus
trial and financial companies are debentures. However, most utility and railroad bonds are
secured by a pledge of assets.

Seniority In general terms, seniority indicates preference in position over other lenders,
and debts are sometimes labeled as senior or junior to indicate seniority. Some debt is
subordhwted. as in, for example, a subordinated debenture.

In the event of default, holders of subordinated debt must give preference to othcr speci
ficd creditors. Usually. this means that the subordinated lenders wi]] be paid off only after the
specified creditors have been compensated. Howevcr, debt cannot be subordinated to equity.

Repayment Bonds can be repaid at maturity, at which time the bondholder will receive
the stated. or face, value of the bond. or they may be repaid in part or in entirety before
maturity. Early repayment in some form is more typical and is often handled through a
sinking fund.

A sinking fund is an account managcd by the bond trustee for the purpose of repaying
the bonds. The company makes allnual payments to the trustee. who then uses the funds to
retire a portion of the dcbt. The trustee does this by either buying up some of the bonds in
the market or calling in a fraction of the outstanding bonds. This second option is discussed
in the next section.

There are many different kinds of sinking fund arrangements. and the details would be
spelled out in the indenture. For example:

1. Some sinking funds start about 10 years after the initial issuance.

2. Some sinking funds establish equal payments over the life of the bond.

3. Some high-quality bond issues establish payments to the sinking fund that are not
sufficient to redeem the entire issue. As a consequence, there is the possibility of a
large "balloon payment" at maturity.

The Call Provision A call provision allows the company to repurchase, or "call:' part
or all of the bond issue at stated prices over a specific period. Corporate bonds are usually
callahle.

Generally, the call price is above the bond's stated value (that is, the par value). The
difference between the call price and the stated value is the call premium. The amount of
the call premium us.ually becomes smaller over time. One arrangement is to initially set the
call premium equal to the annual coupon payment and then make it decline to zero as the
call date moves closer to the time of maturity.

Call provisions are not usually operative during the first part of a bond's life. This
makes the call provision Jess of a worry for bondholders in the bond's early years. For
example. a company might be prohibited from calling its bonds for the first 10 years. This
is a deferred call provision. During this period of prohibition, the bond is said to be
call protected.

In just the last few years, use of a new type of call provision, a "make-whole" call, has
become very widespread in the corporate bond market. With such a feature, bondholders
receive exactly what the bonds are worth if they are called. When bondholders don't suffer
a loss in the event of a call, they are made whole.

To determine the make-whole call price, we calculate the present value of the re
maining interest and principal payments at a rate specified in the indenture. For example,
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looking at our Cisco Systems issue. we see that the discount rate is "Treasury rate plus
O. J5%." What this means is that we determine the discount rate by first finding a U.S.
Treasury issue with the same maturity. We calculate the yield to maturity on the Treas
ury issue and then add on an additional 0.15 percent to gel the discount rate we lise.

Notice that. with a make-whole call provision, the call price is higher when interest
rates are lower and vice versa (why'!). Also notice that. as is common with a make-whole
call, the Cisco Systems issue does not have a deferred call feature. Why might investors not
be too concerned about the absence of this feature?

Protective Covenants A protective covenant is that part of the indenture or loan
agreement that limits certain actions a company might otherwise wish to take during the
term of the loan. Protective covenants can be classilled into two types: negative covenants
and positive (or affirmative) covenants.

A negative covel/an! is a "thou shalt not" type of covenant. It limits or prohibits actions
that the company might take. Here are some typical examples:

1. The finn must limit the amount of dividends it pays according to some formula.

2. The firm cannot pledge any assets to other lenders.

3. The finn cannot merge with another firm.

4. The finn cannot sell or lease any nl<~or assets without approval by the lender.

5. The finn cannot issue additional long-term debt.

A positive COI'eJUlllt is a "thou shalf' type of covenant. It specifies an action that the C0111

pany agrees to take or a condition the company must abide by. Here are some examples:

1. The company must maintain its working capital at or above some specified minimum
level.

2. The company must periodically furnish audited financial statements to the lender.

3. The finn must maintain any collateral or security in good condition.

This is only a pm1ial list of covenants; a particular indenture may feature many different
ones.

CONCEPT QUESTIONS

6.2a What are the distinguishing features of debt as compared to equity?

6.~b What is the indenture? What are protective covenants? Give some examples.

6.2c What is a sinking fund?

BOND RATINGS
Firms frequently pay to have their debt rated. The two leading bond-rating tlrms are
Moody's and Standard and Poor's (S&P). The debt ratings are an assessment of the cred
itworthiness of the corporate issuer. The definitions of creditworthiness used by Moody's
and S&P are based on how likely the finn is to default and the protection creditors have in
the event of a default.

It is important to recognize that bond ratings arc concerned on!.\! with the possibility of
default. Earlier, we discussed interest rate risk, which we defined as the risk of a change in
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the value of a bond resulting from a change in interest rates. Bond ratings do not address
this issue. As a result, the price of a highly rated bond can still be quite volatile.

Bond ratings are constructed from information supplied by the corporation. The rating
classes and some information concerning them are shown in the following table.

Low~auality, Speculative,
Investment~QualityBond Ratings and/or "Junk" Bond Ratings

High Grade Medium Grade Low Grade Very Low Grade

AAA AA A BBB BB B CCC CC C 0
Aaa Aa A Baa Ba B Caa Ca C D

Aaa
Aa

A

Baa

Ba,B
Caa
Ca

C

D

AAA
AA

A

BBB

BB, B
CCC
CC

C

D

Debt rated Aaa and AAA has the highest rating. Capacity to pay interest and principal is extremely strong.

Debt rated Aa and AA has a very strong capacity to pay interest and repay principal. Together with
the highest rating, this group makes up the high-grade bond class.

Debt rated A has a strong capacity to pay interest and repay principal, although it is somewhat more
susceptible to the adverse effects of changes in circumstances and economic conditions than debt in
high-rated categories.

Debt rated Baa and BBB is regarded as having an adequate capacity 10 pay interest and
repay principal. Whereas it normally exhibits adequate protection parameters, adverse economic
conditions or changing circumstances are more likely to lead to a weakened capacity to pay interest
and repay principal for debt in this category than in higher-rated categories. These bonds are
medium-grade obligations.

Debt rated in these categories is regarded, on balance, as predominantly speculative with respect to
capacity to pay interest and repay principal in accordance with the terms of the obligation. BS and 8a
indicate the lowest degree of speculation, and CC and Ca the highest degree of speculation.
Although such debt is likely to have some quality and protective characteristics, these are
outweighed by large uncertainties or major risk exposures to adverse conditions. Some issues may
be in default.

This rating is reserved for income bonds on which no interest is being paid.

Debt rated D is in default, and payment of interest and/or repayment of principal is in arrears.

At limes, both Moody's and S&P use adjustments to these ratings called "notches."' S&P uses plus and minus signs: A+ is the sLrongest A rating
and A- the weakest. Moody's uses a 1, 2, or 3 designation, with 1 being the highest.

Want to know what

criteria are commonly

used to rate corporate

and municipal bonds?

Goto

www.
standardandpoors.

com,
www.moodys.com.

or
www.fitchinv.com.

The highest rating a firm's debt can have is AAA or Aaa, and such debt is judged to
be the best quality and to have the lowest degree of default risk. For example, the 100-year
BellSouth issue we discussed earlier was rated AAA. This rating is not awarded very often:
As of2007, only five U,S, companies had AAA ratings, AA or Aa ratings indicate very good
quality debt and are much more common. The lowest rating is 0, for debt that is in default.

Beginning in the 1980s, a growing part of corporate borrowing has taken the form of
low-grade, or ''junk,'' bonds. If these low-grade corporate bonds are rated at all, they are
rated below investment grade by the major rating agencies. Investment-grade bonds are
bonds rated at least BBB by S&P or Baa by Moody's.

Some bonds are called "crossover" or "5B" bonds. The reason is that they are rated
triple-B (or Baa) by one rating agency and double-B (or Ba) by another, a "split rating,"
For example, in November 2006, Kazkommerts Securities, an investment bank and broker
age company headquartered in Kazakhstan, issued $500 million worth of ]O-year notes in
the United States that were rated Baal by Moody's and BB+ by S&P'

A bond's credit rating can change as the issuer's financial strength improves or deteri
orates. For example, in December 2005, Fitch (another major ratings agency) downgraded
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automakcr Ford's long-term debt from investment grade to junk bond status. Bonds that
drop into junk territory like this are called "fallen angels." Why was Ford downgraded? A
lot of reasons. but Fitch was concerned that Ford, along with the rest of the North American
auto industry, was in a period of restructuring that would result in large operating losses.
Ford's situation worsened in 2006, and by early 2007, Ford's debt had been dnwngraded
again, placing it deep in junk territory.

Downgrades can cause major problems, especially in certain industries. Companies
in the reinsurance business insure insurance companies. If a reinsurer's credit rating falls
below a certain level, called the trigger, insurance companies may be permitted to walk
away from contracts. In September 2004, reinsurer Converium's credit rating dropped to
BBB, below the typical A - trigger. And customers left in a hurry. One insurance company
that moved its business was set to pay $60 million in premiums over the next year. Con
verium was forced to take drastic actions that included closing its operations in the United
States.

Credit ratings are important because defaults really do occur, and, when they do, in
vestors can Jose heavily. For example. in 2000, AmeriServe Food Distribution, Inc., which
supplied restaurants such as Burger King with everything from burgers to giveaway toys,
defaulted on $200 million in junk bonds. After the default, the bonds traded at just 18 cents
on the dollar, leaving investors with a loss of more than $160 million.

Even worse in AmeriServe's case, the bonds had been issued only four months earlier,
thereby making AmeriServe an NCAA champion. While that might be a good thing for a
college basketball team such as the University of Kentucky Wildcats, in the bond market it
means "No Coupon At All," and it's not a good thing for investors.

CONCEPT QUESTIONS

6.3a What is a junk bond?

6.3b What does a bond rating say about the risk of fluctuations in a bond's value resulting from

interest rate changes?

SOME DIFFERENT TYPES OF BONDS
Thus far, we have considered only "plain vanilla" corporate bonds. In this section, we
briefly look at bonds issued by governments and also at bonds with unusual features.

Government Bonds

The biggest borrower in the world-by a wide margin-is everybody's favorite family
member, Uncle Sam. In early 2007, the total debt of the U.S. government was approaching
$91rillio/l. or about $30 thousand per U.S. citizen. When the government wishes to borrow
money for more than one year, it sells what are known as Treasury notes and bonds to the
public (in fact, it does so every month). Currently, Treasury notes and bonds have original
maturities ranging from 2 to 30 years.

Most U.S. Treasury issues are just ordinary coupon bonds. Some older issues are cal
lable, and a very few have some unusual features. There are two important things to keep
in mind, however. First, U.S. Treasury issues, unlike essentially all other bonds, have no
default risk because (we hope) the Treasury can always come up with the money to make
the payments. Second, Treasury issues are exempt from state income taxes (though not
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federal income taxes). In other words, the coupons you receive on a Treasury note or bond
are only taxed at the federa\level.

State and local governments also borrow money by selling notes and bonds. Such is
sues are called 11ll11licipnl notes and bonds. or just "munis:' Unlike Treasury issues, munis
have varying degrees of default risk, and, in fact, they arc rated much like corporate issues.
Also, they are almost always callable. The most intriguing thing about muois is that their
coupons arc exempt from federal income taxes (and state income taxes in some cases).
which makes them very attractive to high-income, high-tax bracket investors.

Because of the enormous tax break they receive, the yields on municipal bonds are much
lower than the yields on taxable bonds. For example, in early 2007, 10ng-tenTI, high-quality cor
porate bonds were yielding about 5.6 percent. At the same time, long-term, high-quality munis
were yielding about 4.0 percent. Suppose an investor was in a 30 percent tax bracket. All else
being the same, would this investor prefer an Aa corporate bond or an Aa municipal bond?

To answer. we need to compare the aftertax yields on the two bonds. Ignoring state and
local taxes, the muni pays 4.0 percent on both a pretax and an aftertax basis. The corporate
issue pays 5.6 percent be!'lfe taxes, but it only pays .056 X (I - .30) = .039, or 3.9 percent.
once we account for the 30 percent tax bite. Given this, the muni has a better yield.

Taxable versus Municipal Bonds

Suppose taxable bonds are currently yIelding 8 percent. while at the same time, munis of compara

ble risk and maturity are yielding 6 percent Which IS more attractive to an Investor in a 40 percent

bracket? What IS the break-even tax rate? How do you interpret thiS rate?

For an investor in a 40 percent tax bracket. a taxable bond yields 8 x (1 - 40) ==0 4 8 percent

after taxes, so the muni IS much more attractive. The break-even tax rate IS the tax rate at which an

Investor would be indifferent between a taxable and a nontaxable issue. If we let t* stand for the break

even tax rate, then we can solve for it as follows'

08x(1-n~·06

1 - t' = .06/08 = 75
t' = .25

Thus, an investor In a 25 percent tax bracket would make 6 percent after taxes from ellher bond

Zero Coupon Bonds

A bond that pays no coupons at all must be offered at a price that is much lower than its
stated value. Such bonds are called zero coupon bonds, or just zeroes. ~

Suppose the Eight-Inch Nails (EIN) Company issues a $1,000 face value, five-year
zero coupon bond. The initial price is set at $508.35. Even though no interest payments are
made on the bond, zero coupon bond calculations use semiannual periods to be consistent
with coupon bond calculations. Using semiannual periods, it is straightforward to verify
that, at this price, the bond yields 14 percent to maturity. The total interest paid over the life
of the bond is $1,000 - 508.35 = $491.65.

For tax purposes, the issuer of a zero coupon bond deducts interest every year even
though no interest is actually paid. Similarly, the owner must pay taxes on interest accrued
every year, even though no interest is actually received.

5A bond issued with a very luw coupon rate (as opposed [0 a zero coupon rate) is an original-issue discount
(OlD) bond.
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Beginning Ending Implicit Straight~line

Year Value Value Interest Expense Interest Expense

1 $508.35 $ 582.01 $ 73.66 $ 98.33
2 582.01 666.34 84.33 98.33
3 666.34 762.90 96.55 98.33
4 762.90 873.44 110.54 98.33
5 873.44 1,000.00 126.56 98.33

Total $491.65 $491.65

The way in which the yearly interest on a zero coupon bond is calculated is governed
by tax law. Before 1982. corporations could calculate the interest deduction on a straight
line basis. For EIN. Ihe annual inlerest deduclion would have been 5491.65/5 = $98.33
per year.

Undcrcurrem tax law. the implicit interest is determined by amortizing the loan. We do
this by tirst calculating the bond's value at the beginning of each year. For example. after
one yCiJr, the bond will have four years until maturity. so it will be worth $1,000/1.0711 =
5582.01: Ihe value in twn years will be $1,000/1.07" = $666.34; and so on. The implicit
interest cUl:h year is simply the change in the bond's value for the year. The values and
interest expenses for the EIN bond arc listed in Table 0.2.

Notice that under the old rules, zero coupon bonds were more attractive for corpora
tiuns because the deductions for interest expense were larger in the early years (compare
the implicit interest expense with the straight-line expense).

Under current lax law. EIN could deduct $73.66 in interest paid the first year and the
owner of the bond would pay taxes on $73.66 of taxable im.;ome (even though no inter
est was actually received). This second tax feature makes taxable zero coupon bonds less
attractive to individuals. However. they are still a very attractive investment for tax-exempt
investors with long-term dl)l1ar-denominated liabilities. such as pension funds, because the
future dollar value is known with relative certainty.

Some bonds are zero coupon bonds for only part of their lives. For example, General
Motors has a debenture outstanding that matures on March 15,2036. For the first 20 years,
no coupon payments were scheduled. but 20 years into the bond's life, it begins paying
coupons at a rate of 7.75 percent per year. payable semiannu(Jlly.

Floating-Rate Bonds

The conventional bonds we have talked about in this chapter have fixed-dollar obligations
because the coupon rate is set as a fixed percent(Jgc of the p(Jr value. Similarly, the principal
is set equal to the p(Jr value. Under these circumstances, the coupon payment and principal
are completely fixed.

With floating-rate bonds (jfoaters), the coupon payments arc adjustable. The adjust
ments are tied to an interest rate index such as the Treasury bill interest rate or the 30-year
Treasury bond r;:lte. For example, U.s. Government EE Savings Bonds pay interest at a rate
that is adjusted every six months. The raLe is set equal to 90 percent of the average yield on
ordinary five-year Treasury notes over the previous six months.

The value of a floating-rate bond depends on exactly how the coupon payment
adjustments are defined. In most cases. the coupon adjusts with a lag to some base rate. For
example, suppose 3 coupon rate adjustment is made on June I. The adjuslmem might be
based on the simple average of Treasury bond yields during the previous three months. In
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addition. the majority of floaters have the following features:

I. The holder has 1he right to redeem the notc at par on the coupon payment date after
some specified amount of time. This is called a put provision, and it is discussed in
the following section.

2. The coupon rate has a fluor and a ceiling. meaning that the coupon is subject to a
minimum and a maximum. In this case, the coupon rate is said to be "capped," and
the upper and lower rales are sometimes called the collar.

A particularly interesting type of floating-rate bond is an inflation-linked bond. Such bonds
have coupons that are adjusted according to the rate of inflation (the principal amount
may be adjusted as well). The U.S. Treasury began issuing such bonds in January of 1997.
The issues are sometimes called 'TIPS:' or Treasury Inflation Protection Securities. Other
countries, including Canada, Israel, and Britain, have issued similar securities.

Other Types of Bonds

Many bonds have unusual. or exotic, features. Unfortunately, there are far too many variations
for us to cover in detail here. We therefore focus on only a few of the more common types.

Income bonds are simi lar to conventional bonds. except that coupon payments are
dependent on company income. Specifically. coupons are paid to bondholders only if the
firm's income is sufficient. This would appear to be an attractive feature, but income bonds
are not very common.

A convertible bond can be swapped for a fixed number of shares of stock anytime
before maturity at the holder's option. Convertibles are relatively common, but the number
has been decreasing in recent years. This feature also explains why the Berkshire Hathaway
bond we discussed to open the chapter actually had what amounts to a negative coupon rate.
The buyers of these bonds also received the right to purchase shares of stock in Berkshire at
a fixed price per share over the subsequent five years. This right would be very valuable if
the stock price climbed substantially.

A put bond allows the holder to force the issuer to buy the bond back at a stated price. The
put feature is therefore just the reverse of the call provision and is a relatively new development.

A given bond may have many unusual features. For example, two recent types of exotic
bonds include CoCo bonds, which have a coupon payment, and NoNo bonds. which are zero
coupon bonds. CoCo and NoNa bonds are contingent convertible, puttable, callable, subor
dinated bonds. The contingent conve11ible clause is similar to the nonnal conversion feature,
except the contingency feature must be met. For example, a contingency feature may require that
the company stock trade at 110 percent of the conversion price for 20 out of 30 days. Valuing a
bond of this sort can be quite complex, and the yield to maturity caJculation is often meaning
less. For example, in December, 2006, a NoNo issued by Menill Lynch was selling at a price of
$1,328.75. with a yield to maturity of negative 22.48 percent. At the same time, a NoNa issued
by Countrywide Financial was seIling for $1 ,640, which implied a yield to maturity of negative
59 percent! The nearby Reality Bytes box provides some more examples of exotic bonds.

CONCEPT QUESTIONS

6,4a Why might an income bond be attractive to a corporation with volatile cash flows? Can
you think of a reason why income bonds are not more popular?

6.4b What do you think would be the effect of a put feature on a bond's coupon? How about
a convertibility feature? Why?
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Exotic Bonds

Bonds come in many flavors. The unusual types are called

"exotics· and can range from the fairly simple to the truly

esoteric. Take the case of Country.vide Financial's convertible

bonds. Holders of this issue almost never convert because the
bond is usually worth more "alive" (unconverted) than "dead"
(converted). But in October 2004, Counlry....ide's convertible
bondholders were converting in droves. Why? A provision in
the Countrywide bond allowed the bondholder to convert at the

average stock price over the past 20 days. When the company
announced poor earnings and lowered its fulure outlook, its

stock dropped from $37.50 to $33.17. As a resull, bondholders
could convert at the old prices and achieve a quick profit. This

small provision was expected to cost Countrywide between $85
and $100 million.

Other exotic bonds sport acronyms like PETS, CATS,
MIDS, PINES, and CORTS. The acronym PETS stands for

in the OTC bond market. This gives PETS more liquidity. Once
you know the ticker symbol, you can get quotes for PETS on
any stock quote service. Here is a quote on a General Electric
Capital PETS (GEe) that we found on finance.yahoo.com:

As you can see, 17,300 PETS traded on this day, so this
bond is quite liquid.

CAT bonds are issued to cover insurance companies
against natural catastrophes. The type of natural catastrophe
is outlined in the bond. For example, about 30 percent of all
CAT bonds protect against a North Allantic hurricane. The way
these issues are structured is that the borrowers can suspend
payment temporarily (or even permanently) if they have signifi
cant hurricane-related losses. These CAT bonds may seem like
pretty risky investments, but, to date, only one such CAT bond
has not made ils scheduled payments, courtesy of the massive
destruction caused by Hurricane Katrina.

GENERAL ELEC CAP 6.1 (NVSE:GEC) Delayed quote data [EdUI
Last Trade: 25,09 Day's Range: 25.07 - 25.14 New! Tty our new Charts If) Beta

52wk Range: 23.27 - 25.59
GEe 29-0ec-2006 <C)Yahoo!

Trade Time: Dec 29

~&rl
Change: ... 0.02 (0.08%) Volume: 17,300

Prey Close: 25.07
AvgVol

39,621.9
(3m):

Open: 25.07
Market Cap: N/A

Bid: N/A Mar Ma~ Jut Sep Nov
PiE (ttm): N/A 1.4 sd 3m 6m ~ lY. 5~'

Ask: N/A
EPS (ttm): NIA

1Y Torget Est: NIA
Div& Yield: NIA (N/A) Market Updates HourI,.' frorl1 FOlol

Business Now, 1f,latch,

"preferred equity traded security." PETS are actually several
different types of bonds that have one thing in common: They
trade like preferred stocks. Why is this important? As we men
tioned, the bond market is relatively illiquid. This is due in large
part to the fact that instilutional investors such as banks, pen
sion funds, mutual funds, and insurance companies, are Ihe
dominant players. These large institutions generally trade in
large blocks of $500,000 or more.

PETS, on the other hand, are essentially preferred stock
with a twist. First, they trade in $25 par value denominalions on
major stock exchanges, rather than the typical $1 ,000 par value

Perhaps the most unusual bond (and certainly the most
ghoulish) is the "death bond.'" Companies such as Stone Street
Financial purchase life insurance policies from individuals
who are expected to die within the next 10 years. They then
sell bonds that are paid off from the life insurance proceeds
received when the policyholders die. The return on the bonds to
investors depends on how long the policyholders live. A major
risk is that if medical treatment advances quickly, it will raise
Ihe life expeclancy of the policyholders, thereby decreasing the
return to the bondholder.

BOND MARKETS
Bonds are bought and sold in enormous quanlities every day_ You may be surprised
to learn thai the trading volume in bonds on 3. Iypical day is many. many times larger

than the trading volume in stocks (by trading volume. we simply mean the amount of
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TRACE, visit

www.nasd.com.
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money that changes hands). Here is a finance trivia question: What is the largest securi
ties market in the world? Most people would guess the New York Stock Exchange. In
facl, the largest securities market in the world in terms of trading volume is the U.S.
Treasury market.

How Bonds Are Bought and Sold

As we mentioned all the way back in Chapler 1, most trading in bonds takes place over the
counter, or GTe. Recall that this means that there is no pmiicular place where buying ;:md
selling occur. Instead, dealers around the country (and around the world) stand ready to buy
and selL The various dealers are connected electronically.

One reason the bond markers are so big is that the number of bond issues far exceeds
the number of stock issues. There arc two reasons for this. First, a corporation would typi
cally have only one common stock issue outstanding (there are exceptions to this that we
discuss in our next chapter). However, a single large corporation could easily have a dozen
or more note and bond issues outstanding. Beyond this, federal, state, and local borrowing
is simply enormous. For example, even a small city would usually have a wide variety of
notes and bonds outstanding. representing money borrowed to pay for things like roads,
sewers, and schools. When you think about how many small cities there are in the United
States, you begin to get the picture~

Because rhe bond market is almost entirely OTe, it has historically had little or no
trumparency. A financial market is transparent if it is possible to easily observe ilS prices
and trading volume. On the New York Stock Exchange. for example. it is possible to see
the price and quantity for every single transaction. In contrast, in the bond market, it is usu
ally not possible to observe either. Transactions arc privately negotiated between parties,
and there is little or no centralized repolting of transactions.

Although the total volullle of trading in bonds far exceeds that in stocks. only a very
small fraction of the lotal bond issues that exist actually trade on a given day. This fuct,
combined with the lack of transparency in the bond market. means that getting up-to-date
prices on individual bonds is often difficult or impossible. particularly for smaller corpo
rate or municipal issues. Instead, a variety of sources of estimated prices exist and arc very
commonly used.

Bond Price Reporting

In 2002, tnmsparency in the corporate bond market began to improve dramatically. Un
der new regulations, corporate bond dealers are now required to report trade information
through what is known a, the Transactions Report and Compliance Engine (TRACE). By
2007, transaction prices were reported 011 more than 4.000 bonds, amounting to approxi
mately 75 percent of the investment grade mmket. More bonds will be added over time. A
nearby Work the Web box shows how to get TRACE prices.

As we mentioned before, the U.S. Treasury market is the largest securities market in
the world. As with bond markets in general, it is an OTC market. so there is limited trans
parency. However, unlike the situation with bond markets in general, trading in Treasury
issues, particularly recently issued ones. is very heavy. Each day, representative prices for
outstanding Treasury issues are reponed.

Figure 6.3 shows a portion of the daily Treasury note and bond listings from
Tile Wall Street Journal online. The entry that begins "9 Nov IS" is highlighted.
Reading from left to right, the 9 is the bond's coupon rate. nnd the "Nov 18" tells us
that the bond's maturity is November of 2018. Treasury bonds all make semiannual
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.

Bond quotes have become more available with the rise of the Web. One site where you can find
current bond prices (from TRACE) is WWW.nasdbondinfo.com. We went to the site and entered

"Deere" for the well-known manufacturer of green tractors. We found a total of eight bond issues out
standing. Below you will see the information we found about four of these issues.

Issue: DE GG DEERE & CO 7125 03103(2031
In Rating ··•••••·•·•·•.• last Sale _ _

Portfolio Moody'wS&PlFitch Date Price Yield
o A3 I At A 12/15/2006 120.686 5.559

Time and Sales Descriptive [)ata
.•.....•...•...... Most Recent ..

Date Price Yield
12/1512006 120 69 5.559

Issue: DE GA DEERE & COMPANY 8 95 08/15(2019
In Rating last Sale.

Portfolio Moody's/S&P/Fitch Date Price Yield
o A3/A/A 12(2912006 107.50 5.624147

Time and Sales. Descriptive Data
.................. Most Recent .

Date Price Yield
12129(2006 107.50 5624147

Issue: DE G8 DEERE 8. COMPANY 8.50 0110912022
III Rat1ng ··················last Sale _.

Portfolio Moody'S/S&P/Fi1ch Date Price Yield
o A31A1A 11/13r2006 127.564 5.74896

Time and Sales Descriptive Data
._ _ Most Recent .

Date Price Yield
11f1312006 127.56 5.74996

Time and Sales Descriptive Data
..••.........•...• Most Recent .

Date Price Yield
12J26f2006 111.47 5.627968

DEERE & COMPANY 6.55 10101/2028
Rating last Sale ...•..•.........•.

Moody'S/S&P/Fitch Date Price Yield
A3 f AI A 12(2612008 111.474 5.627968o

Issue: DE GC

'0
Portfolio

Most of the information is self·explanatory. The price and yield columns show the price and yield to
maturity of the most recent sales. Notice the last sales dates for the bonds maturing in 2031,2022, and
2028. These issues had no trading for the last 14 days, 46 days, and three days, respectively. Another
nice feature of thiS Web site is the "Descriptive Data" link, which gives you more information about the
bond issue, such as call dates and coupon dates.

payments and have a face value of $1 ,000. so this bond \vill pay $45 per six months until
it matures.

The next two pieces of information are the bid and asked prices. In general, in any
OTC or dealer market. the bid price represents what a dealer is willing to pay for a secu
rity, and the asked price (or just "ask" price) is what a dealer is willing to take for it. Thc
difference bctween the two prices is called the bid-ask spread (or just "spread"). and it
represents the dealer's profit.

For historical reasons. Treasury prices are quoted in 32nds. Thus, the bid price on the
9 Nov 18 hond, 135: 19, actual1y translates into 135"'1;" or 135,59375 percent of face value,
With a SI ,000 face value, this represents $1,355.9375. Because prices are quoted in 32nds,
the smallest possible price change is I/;~. This is called the "tick" size.

The next number quoted is the change in the asked price from the previous day,
measured in ticks (i.c., in 32nds), so this issue's asked price fell by ~/;~ of 1 percent, or
.15625 percent. of face value from the previous day. Finally, the last number reported is
the yield to maturity, based on the asked price. Notice that this is a premium bond because
it sells for morc than its face value. Not surprisingly. its yield to maturity (4.97 percent) is
less than its coupon rate (9 percent).

Some of the maturity dates in Figure 6.3 have all "n" after them. This just means that
these issues are notes rather than bonds. The issues with an "i" after the maturity date are
the inflation-linked notes we mentioned earlier.

bid price

The price a dealer
IS Willing to pay for a
security

asked price

The price a dealer IS

willing to lake for a
security.

bid·ask spread

The difference between
the bid price and the
asked price.

The Federal Reserve
Bank of 51. Louis
maintains dozens of
online files containing
macroeconomic data
as well as rates on U.S.
Treasury issues. Go to
research.
stlouisfed.orgl
fred2/.
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u.s. Government Bonds and Notes

Representative Over-Ihe-Counter quotation based on transactions of $1 million or more.

Treasury bond, note and bill quotes are from midaftemoon. Colons in bond and note bid·and·asked

quotes represent 32nds; 101:01 means 101 1/32. Net change in 32nds. n~Trea5ury Note. i-Inflation-

indexed issue. Treasury bill quotes in hundredths, quoted in terms of a rate of discount. Days to maturity

calculated from settlement date. All yields are to maturity and based on the asked quole. For bonds call-

able prior 10 maturity, yields are computed to the earliest call dale lor issues quoted above par and to the

maturity date for issues quoted below par.

Malurily Asked Maturity Asked

Rale MoNr Bid Asked ehg Yield Rate MoIYr Bid Asked ehg Yield

31/8 Jan 07 n 100:00 100:00 +1 4.80 11 3/4 Nov14 117:22 117:23 -3 4.87
21/4 Feb 07 n 99:27 99,28 +1 4.58 41/4 Nov 14 n 96:00 96:00 -3 4.87
61/4 Feb 07 n 100:01 100:02 4.76 1 518 Jan 15 i 93:26 93:27 .... 2.48
3318 Feb 07 n 99:27 99:28 +1 4.82 4 Feb 15 n 94:06 94:07 -3 4.87
3314 Mar 07 n 99:24 99,25 5.00 11 1/4 Feb 15 141:29 141:30 -5 4.88
3518 Apr 07 n 99:19 99:20 .... 5.03 41/8 May 15 n 94:29 94:30 -3 4.87

6518 May 07 n 100:13 100:14 ... 5.04 1 7/8 Jul15 i 95:16 95:17 ... 2.46
4318 May 07 n 99:24 99:25 5.03 4 1/4 Aug 15 n 95:20 95:21 -3 4.87
31/8 May 07 n 99:13 99:14 +1 5.04 105/8 Aug 15 139:22 139:23 -5 4.88
3112 May 07 n 99:14 99:15 .... 5.04 41/2 Nov 15 n 97:09 97:10 -3 4.88
3518 Jun 07 n 99:11 99:12 5.09 97/8 Nov 15 135:09 135:10 -5 4.88
37/8 Jul 07 n 99:12 99:13 -1 5.08 2 Jan 16 i 96:06 96:07 2.47

2314 Aug 07 n 98:23 98:24 -1 5.10 4 1/2 Feb 16 n 97:07 97:08 -3 4.88
3114 Aug 07 n 99:00 99:00 5.10 9 1/4 Feb 16 131:17 131:18 -4 4.89
61/8 Aug 07 n 100:16 100:17 5.09 7 1/4 May 16 117:11 117:12 -4 4.90
4 Aug 07 n 99:10 99:11 5.12 5 1/8 May 16 n 101:23 101:24 -4 4.89
4 Sep 07 n 99:08 99:09 +1 5.10 2 1/2 Jul16 i 100:09 100:10 -1 2.46
41/4 Oct 07 n 99:11 99:12 +1 5.10 47/8 Aug 16 n 99:28 99:29 -4 4.89

3 Nov 07 n 98:11 98:12 +1 5.11 7 1/2 Nov16 119:29 119:30 -4 4.91
41/4 Nov 07 n 99:09 99:10 5.09 45/B Nov 16 n 98:00 98:01 -3 4.88

43/8 Dec 07 n 99:11 99:12 +1 5.07 23/8 Jan 17 i 99:03 99:04 -, 2.47
35/8 Jan 08 i 100:27 100:28 +1 2.70 83/4 May 17 130:18 130:19 -4 4.92
43/8 Jan 08 n 99:08 99:09 -1 5.10 87/8 Aug17 132:02 132:03 -5 4.93

3 Feb 08 n 97:28 97:29 .. 5.06 91/8 May 18 135:22 135:23 -4 4.96
51/2 Feb 08 n 100:13 100:14 5.05 9 Nov 18 135:19 135:20 -5 4.97
33/8 Feb 08 n 98:08 98:09 .... 5.07 87/8 Feb19 134:26 134:27 -6 4.99
45/8 Feb 08 n 99:16 99:17 5.06 B 1/8 Aug19 128:25 128:26 -5 5.00
45/8 Mar 08 n 99:15 99:16 5.07 81/2 Feb 20 133:00 133:00 -6 5.02
47/8 Apr 08 n 99:24 99,25 .... 5.05 83/4 May 20 135:24 135:25 -6 5.02
25/8 May 08 n 97:00 97:01 5.01 83/4 Aug 20 136:02 136:03 -6 5.04
3314 May 08 n 98:12 98:13 5.03 77/8 Feb 21 128:03 128:04 -6 5.05
5518 May 08 n 100:22 100:23 .... 5.04 81/8 May 21 130:30 130:31 -6 5.05
47/8 May 08 n 99'24 99:25 -1 5.03 81/8 Aug 21 131:08 131:09 -6 5.06
51/8 Jun 08 n 100:03 100:04 .... 5.03 8 Nov21 130:09 130:10 -6 5.06
5 Jul 08 n 99:30 99'31 5.01 7 1/4 Aug 22 123:07 123:08 -6 5.07
31/4 Aug 08 n 97:13 97:14 4.98 7518 Nov 22 127:15 127:16 -7 5.07
41/8 Aug 08 n 98:23 98:24 4.96 71/8 Feb 23 122:08 122:09 -7 5.08
47/8 Aug 08 n 99:23 99:24 -1 5.03 61/4 Aug 23 113:00 113:00 -7 5.08
3118 Sep 08 n 97:03 97:04 +1 4.99 71/2 Nov 24 128:06 128:07 -7 5.07
4518 Sep 08 n 99:12 99:13 5.00 2318 Jan 25 i 98:17 98:18 -3 2.47
3118 Oct 08 n 97:00 97:00 ,1 4.98 75/8 Feb 25 129:27 129:28 -7 5.08
47/8 Oct 08 n 100:05 100:06 ... 5.01 67/8 Aug 25 121:13 121:14 -7 5.08
3318 Nov 08 n 97:08 97:09 4.97 2 Jan 26; 92:30 92:31 -3 2.47
4314 Nov 08 n 99:18 99:19 4.98 6 Feb 26 111.05 111:06 -7 5.08
4318 Nov 08 n 98:30 98:31 .... 4.98 63/4 Aug 26 120:18 120:19 -7 5.07
4518 Nov 08 n 99:11 99:12 -1 4.97 61/2 Nov 26 117:21 117:22 -8 5.07
3318 Dec 08 n 97:06 97:07 4.94 23/8 Jan 27 i 98:23 98:24 -4 2.45
, 314 Dec 08 n 99:19 99:20 -1 4.96 6518 Feb 27 119:12 119:13 -8 5.07
31/4 Jan 09 n 96:26 96:27 4.95 6318 Aug 27 116:17 116:18 -7 5.07
37/8 Jan 09 i 102:17 102:18 2.52 61/8 Nov 27 113:17 113:18 -8 5.06
47/8 Jan 09 n 99:25 99:26 .... 4.97 3518 Apr 28 j 119:13 119:14 -5 2.44
41/2 Feb 09 n 99:03 99:04 ... 4.95 51/2 Aug 28 105:23 105:24 -7 5.06
3 Feb 09 n 96:07 96,08 4.95 51/4 Nov28 102:17 102:18 -6 5.05
2518 Mar 09 n 95:11 95:12 4.94 51/4 Feb 29 102:18 102:19 -8 5.05
31/8 Apr 09 n 96:07 96:08 4.94 37/8 Apr 29 i 124:17 124:18 -4 2.44
37/8 May 09 n 97:22 97:23 -1 4.93 61/8 Aug 29 114:12 114:13 -8 5.05
51/2 May 09 n 101:07 101:08 -1 4.91 61/4 May 30 116:16 116:17 -8 5.04
47/8 May 09 n 99:26 99:27 -1 4.94 53/8 Feb 31 104:23 104:24 -8 5.03
4 Jun 09 n 97:29 97:30 -1 4.92 3318 Apr 32 i 119:12 119:13 -4 2.35

3518 Jul 09 n 97:00 97:01 -1 4.92 4 1/2 Feb 36 92:21 92,22 -8 4.98

Source: Reprinted by permission of The Wall Street Journal, January 26, 2007. © 2007 by Dow Jones &

Company, Inc. All Rights Reserved Worldwide.



C HAP T E R 6 Imcfl'st Rates and Bond Valuation

The very last ordinary bond listed. in this case the 4+ Feb 36. is often called the
"bellwether" bond. This bond's yield is the one that is usuallireported in the evening news.
So. for example. when you hear that long-term interest rates rose, what is really being said
is that the yield on this bond went up (and its price went down).

If you examine the yields on the various issues in Figure 6.3, you will clearly see that
they vary by maturity. Why this occurs and what it might mean is one of the things we
discuss in our next section.

Treasury Quotes

Locale the Treasury note in Figure 6.3 with the largest coupon maturing In February 2015. What is its

coupon rate? What is ils bid price? What was the prevIous day's asked pnce?

The bond listed as 11 1,1.1 Feb 15 IS the one we seek. Its coupon rate IS 11.25 percent of face value.

The bid price is 141:29. or 141.90625 percent of face value The ask price is 141:30, which is down by

Slicks from the previous day ThiS means that the ask price on the previous day was equal 10 141 30,h2 +
5/rJ ~ 142 09375 ~ 14203

A Note on Bond Price Quotes If you buy a bond between coupon payment dates,
the price you pay is usually more than the price you arc quoted. The rea\;on is thai standard
convention in the bond market is (Q quote prices net of "accrued interest." meaning that
accrued interest is deducted to arrive at the quoted price. This quoted price is called the
clean price, The price you actually pay, however, includes the accrued interest. This price
is the dirty price, also known as the "full" or "invoice" price.

An example is the easiest way to understand these issues. Suppose you buy a bond
with a 12 percent annual coupon, payable semiannually. You actually pay $1,080 for this
bond, so $1,080 is the dirty, or invoice, price. Further. on the day you buy it, the next cou~

pan is due in four months. so yOll are between coupon dates. Notice that the next coupon
will be $60.

The accrued interest on a bond is calculated by taking the fraction of the coupon period
that has passed, in this case two months out of six, and multiplying this fraction by the
next coupon, $60. So. the accrued interest in this example is 2/6 X $60 = $20. The bond's
quoted price (i.e., its clean price) would be $1.080 - 20 ~ $1,060.

CONCEPT QUESTIONS

6.5a Why do we say bond markets may have little or no transparency?

6.Sb In general. what are bid and ask prices?

6.5c What is the difference between a bond's clean price and dirty price?

INFLATION AND INTEREST RATES
So far, we haven't considered the role of inflation in our various discussions of interest
rates, yields, and returns. Because this is an impoJ1ant consideration, we consider the im
pact of inflation next.
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Current and historical

Treasury yield

information is available at
www.
treasurydirect.com.

clean price

The price of a bond
net of accrued Interest;
this is the price that is
typically quoted.

dirty price

The price of a bond
Including accrued
interest, also known as
the full or Invoice price.
This is the price the
buyer actually pays.
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real rates

Interest rates or rales
of relurn that have
been adjusted lor
Inllatlon.

nominal rates

Interest rales or rales
of return that have
not been adjusted tor
Inflation

Fisher effect

The relationship
between nominal
returns, real returns,
and inflatron
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Real versus Nominal Rates

In examining interest rates, or any other fin3ncial market rates such as discount faleS, bond
yields. rates of return, and required retllrn~, it is often necessary 10 distinguish between real
rates and nominal rates. Nominal rates are caHed '''nominal'' because they have not been
adjusted for inflation. R~al rales are rates thai have been adjusted for inflation.

To see the effect of innalion. suppose prices arc currently rising by 5 percent per year.
In other words, the rate of inflation is 5 percent. An investment is available that will be
worth $115.50 in one year. It costs $100 today. Notice that with a present value of S 100
and a future value in one year of $ 115.50. this investment has a 15.5 percent rate of return.
In calculating this 15.5 percent return. we did not consider the effect of inflation, however.
so this is the nominal return.

What is the impact of inflation here'! To answer, suppose pizzas cost $5 apiece at
the beginning of the year. With $100. we can buy 20 pizza'\. Because the inflation rate is
5 percent, pizzas will cost 5 percent more. or $5.25, at the end of the year. If we lake the
investment. how many pizzas can we buy at the end of the year'! Measured in pizzas. what
is the nlle of return on this investment?

Our S 115.50 from the investment will buy us $115.50/5.25 = 22 pizzas. This is up
from 20 pizzas. so our pizza rate of relUrn is 10 percent. What this illustrates is that even
though the nominal return on our investment is 15.5 percent. our buying power goes up by
only 10 percent because of inflation. Put another way. we are really only 10 percent richer.
In this case, we say that the real return is 10 percent.

Alternatively, we can say that with 5 pen.:ent inflation. each of the 115.50 nominal dollars we
get is worth 5 percent less in real tenns, so the real dollar value of our investment in a year is:

$115.50/1.05 = $110

What we have done is to deflate the $1 15.50 by 5 percent. Because we give up $100 in CUITent
buying power to get the equivalent of $110, our real retum is again to percent. Now that we
have removed the effect of future inflation, this SIlO is said to be measured in cun'ent dollars.

The difference between nominal and reat rates is important and bears repeating:

The nominal rate on an investment is the percentage change in the number of dollars
you have.

The real rate on an investment is the percentage change in how much you can buy
with your dollars, in other words, the percentage change in your buying power.

The Fisher Effect

OUf discussion of real and nominal returns illustrates a relationship often called the Fisher
effect (after the great economist Irving Fisher). Because investors are ultimately con
cerned with what they can buy with their money, they require compensation for inflation.
Let R stand for the nominal rate and r stand for the real rate. The Fisher effect tells us that
the relationship between nominal rates. real rates. and inflation can be written as:

1 + R = (1 + ,) x (1 + h) [6.2)

where" is the inflation rate.
In the preceding example. the nominal rate was 15.50 percent and the inflation rate

was 5 percent. What was the real rate? We can determine it by plugging in these numbers:

1 + .1550=11 + ,)x(l + .05)

1 +'= 1.1550/1.05 = 1.10

r= 10%
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This real rate is the same as we had before. If we take another look at the Fisher dIecl. we
can rearrange things a little as follows:

189

1 +R=(1 +r)x(1 +h)

R;::::.,+h+,xh
[6.3]

What this tells us is that the nominal rate has three components. First. there is the rea] rate
on the investment. J: Next, there is the compensation for the decrease in the value of the
money originally invested because of inflation. h. The third component represents com
pensation for the fact that the dollars earned on the investment are also worth less because
of the inflation.

This third component is usually small. so it is often dropped. The nominal rate is then
approximately equal to the real rate plus the inflation rate:

r-
R ='+ h [6.4]

The Fisher Effect

If Investors require a 10 percent real rate of return, and the Inflation rate IS 8 percent, whal must the

approximate nominal rate be? The exact nominal rate?

First of all. the nOminal rate IS approxlmalely equal to the sum of the real rate and the inflation rate

10% + 8% = 18% From the Fisher effect. we have

1 + R ~ (1 + r) x (1 + hi

~11Ox10B

~ 1 1880

l Therefore. the nominal rate will actually be closer to 19 percent

--
It is important to note that financial rates. such as interest rates. discount rates, and

rates of return. are almost always quoted in nominal terms. To remind you of this. we will
henceforth use the symbol R instead of r in most of our discussions about such rates.

CONCEPT QUESTIONS

6.6a What is the difference between a nominal and a real return? Which is more important
to a typical investor'!

6.6b What is the Fisher effect?

DETERMINANTS OF BOND YIELDS
We are now in a position to discuss the determinants of a bond's yield. As we will see.
the yield on any particular bond is a reflection of a variety of factors. some common to all
bonds and some specific to the issue under consideration.

The Term Structure of Interest Rates

At any point in time. shOJi-term and long-term interest rates will generally be different.
Sometimes short-term rates are higher. sometimes lower. Figure 6.4 gives us a long-range
perspective on this by showing two centuries of short- and long-term interest rates. As
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term structure
of interest rates

The relationship
between nominal
Interest rates on
default-free, pure
dlscounl securities and
time to maturity: that IS.

the pure time value of
money.

shown, through time. the difference between short- and long-term rates has ranged from
essentially zero to up to several percentage points, both positive and negative.

The relationship between short- and long-term interest rates is known as the term
structure of interest rates. To be a little more precise, the term structure of interest rates
tells us what nominal interest rates are on default-free. pure discoulll bonds of all maturi
ties. These rates are, in essence, "pure" interest rates because they involve no risk of default
and a single, lump-sum future payment. In other words, the term structure tells us the pure
time value of money for different lengths of time.

Whcn long-term rates are higher than short-term rates, we say that the term structure is
upward sloping, and when shOJi-tenn rates are higher, we say it is downward sloping. The
term structure can also be "humped," When this occurs, it is usually because rates increase
at first, but then begin to decline as we look at longer- and longer-term rates. The most
common shape of the tcrm structure, particularly in modern times, is upward sloping, but
the degree of steepness has varied quite a bit.

What determines the shape of the term structure'! There are three basic components.
The first two are the ones we disc LISsed in our previous section: the real rate of interest
and the rate of inflation. The real rate of interest is the compensation investors demand for
forgoing the use of their money. You can think of it as the pure time value of money after
adjusting for the effects of inflation.

The real rate of interest is the basic component underlying every interest rate, regard
less of the time to maturity. When the real rate is high, all interest rates will tend to be

FIGURE 6.4 U.S. interest rates: 1800-2007
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Source: Adapted from Jeremy J. Siegel, Stocks for the Long Run, 3rd ed., © McGraw-Hill, 2004, as updated by the authors.
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higher, and vice versa. Thus. the real rate doesn't really determine the shape of the term
structure; instead. it moslly influences the overall level of interest rates.

In cuntrast, the prospect of future inflation very strongly influences the shape of the
term structure. Investors thinking about loaning money for various lengths of time recog
nize that future inflation erudes the value of the dollars that will be returned. As a rcsult.
investors demand compensation for this loss in the form of higher nominal rates. This extra
compensation is called the inflation premium.

If investors believe that the rate of inflation will be higher in the fUlure. then long
terl11 nominal interest rates will tend to be higher than short-term rates. Thus. an upward
sloping term structure may be a reflection of anticipated increases in inflation. Similarly,
a downward-sloping term structure probably rcHeets the belicf that inflation will be fall
ing in the future.

The third. and last, component of the tcnn structure has to do with interest rate risk.
As we discussed earlier in the chapter, longer-term bonds have much greater risk of loss
resulting from changes in interest rates than do shorter-term bonds. Investors recognize
this ri~k. and they demand extra compensation in the form of higher rates for bearing it.
This extra compensation is called the interest rate risk premium. The longer the [crm £0

maturity. the greater is the interest rate risk. so the interest rate risk premium increases with
maturity. How~vcr. us we discussed earlier. interest rate risk increases at a decrea'\ing ralc.
so the interest rate risk premium does as wel1.6

PUlling the pieces together. we see that the term structure reflects the combined effect of
the rcal ratc of interc~l. the inflation premium. and the interest rate risk premium. Figure 6.5
shows how these can interact to produce an upward-sloping term structure (in the top pm1 of
Figure 6.5) or a downward-sloping term structure (in the bottom part).

In the top part of Figure 6.5. notice how the rate of inllation is expected to risc gradu
ally. At the same time. the interest rate risk premium increases at a decreasing rate. so the
combined effect is to produce a pronounced upward~sloping term structure. In the bottom
part of Figure 6.5. the rate of inflation is expected to fall in the future, and the expected
decline is enough to offset the interest rate risk premium and produce a downward-sloping
term structure. Notice that if the rate of inllation was expected to decline by only a small
amount, we could still get an upward-sloping term structure because of the interest rate
risk premium.

We assumed in drawing Figure 6.5 that the real rate would remain the same. Actually,
expected future real rates could be larger or smaller than the current real rate. Also, for sim
plicity. wc used straight lines to show expected future inflation rates as rising or declining,
but they do not nccessarily have to look like this. They could, for example. rise and then
fall. leading to a humped yield curve.

Bond Yields and the Yield Curve:
Putting It All Together

Going back lO Figure 6.3. recall that we saw that the yields on Treasury notes and bonds of
different maturities are not the same. Each day. in addition to the Treasury prices and yields
shown in Figure 6.3, The Wall Street Joumal provides a plot of Treasury yields relative to
maturity. This plOI is called the Treasury yield curve (or just the yield curve). Figure 6.6

h In days of old. thl.: int..:rt:M r.Ue risk premium was called a "liquidity" premium. Today. thl.: I..:nn liquidiTy 1II1'IIJi//III
has an altogether dillcn,:n1 ml:aning. which we l.:xplon: in our next ~"clion. Also. the interest r:ue ri~k premium is
"ornetime~ 'ailed :lmaturity risk pn:rniulll, Our temlillology is l'onsistcnt with the mudern view of the tenn struclUre.
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FIGURE 6.5

The term structure of
interest rates

Interest
rate

Interest
rate

A. Upward~sloping term structure

Interest rate
risk premium

Inflation
premium

Real rate

B. Downward~sloping term structure

Nominal
interest
rate

Time to
maturity

r
Inflation
premium

Real rale

Interest rate
risk premium

Nominal
interest
rate

Time to
maturity

default risk
premium

The portion of a
nominal interest
rate or bond yield
that represents
compensation (or the
possibility of default

shows the yield curve drawn from the yields in Figure 6.3. Note that this particular yield
curve is unusually fiat by historical standards.

As you probably now suspect. the shape of the yield curve is a reflection of the term
structure of interest rates. In fact, the Treasury yield curve and the term structure of interest
rates are almost the same thing. The only difference is that the term structure is based on
pure discount bonds, whereas the yield curve is based on coupon bond yields. As a result,
Treasury yields depend on the three components that underlie the term structure: the real
rate. expected future inflation. and the lnterest rate risk premium.

Treasury notes and bonds have three important features that we need to remind you of:
They are default-free, they are taxable, and tbey are bighly liquid, Tbis is not true of bonds
in general, so we need to examine what additional factors come into play when we look at
bonds issued by corporations or municipalities.

The first thing to consider is credit risk, that is, the possibility of default. Investors rec
ognize that issuers other than the Treasury mayor may not make all the promised payments
on a bond, so they demand a higher yield as compensation for this risk. This extra compen
sation is called the default risk premium. Earlier in the chapter, we saw how bonds were
rated based on their credit risk. What you will find if you start looking at bonds of different
ratings is that lower-rated bonds have higher yields.

An important thing to recognize about a bond's yield is that it is calculated assuming that
all the promised payments will be made. As a result it is really a promised yield, and it mayor
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Conclusion

Check out the "Jiving
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Source: Reprinted by permission 01 The Wall Street Journal, January 26, 2007. © 2007 by Dow Jones & Company,
Inc. All Rights Reserved Worldwide.

may not be what you will eam. In particular, if the issuer defaults. your actual yield will be lower,
probably much lower. This fact is partil.":ularly important when it comes to junk bonds. Thanks to
a clever bit of marketing, such bonds are now commonly called high-yield bonds. which ha<.; a
much nicer ring to it; but now you recognize that these are really high-promised yield bonds.

Next, recall that we discussed earlier how municipal bonds are free from most taxes
and. as a result. have much lower yields than taxable bonds. Investors demand the extra
yield on a taxable bond as compensation for the unfavorable tax treatment. This extra com
pensation is the taxability premium.

Finally. bonds have varying degrees of liquidity. As we discussed earlier, there are an
enormous number of bond issues, most of which do not trade on a regular basis. As a result,
if you wanted to sell quickly, you would probably not get as good a price as you could oth
erwise. Tnvestors prefer liquid assets to illiquid ones, so they demand a liquidity premium

on top of all the other premiums we have discussed. As a result, all else being the same, Jess
liquid bonds will have higher yields than more liquid bonds.

If we combine a11 of the things we have discussed regarding bond yields, we find that bond
yields represent the combined effect of no fewer than six things. The first is the rea] rate of inter
est. On top of the rea] rate are five premiums representing compensation for (1) expected future
inflation, (2) interest rate risk, (3) default risk, (4) taxability, and (5) lack of liquidity. As a result.
detcnnining the appropriate yield on a bond requires careful analysis of each of these effects.

CONCEPT QUESTIONS

6,7a What is the term structure of interest rates? What determines its shape?

6.7b What is the Treasury yield curve?

6,7c What are the six components that make up a bond's yield?
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This L:hapter has explored bonds and bond yields. We saw that:

1. Determining bond prices and yields is an application of basic discounted cash 1low
principles.

2. Bond values move in the direction opposite that of interest rates. leading to potential
gains or losses for bond investors.

3. Bonds have a variety of features spelled out in a document called the indenture.

4. Bonds arc rated based on their default risk. Some bonds. such as Treasury bonds,
have no risk of default. whereas so-called junk bonds have substantial default risk.

5. A wide variety of bonds exist, many of which contain exotic. or unusual. features.

6. Almost all bond trading is OTC. with little or no market transparency. As a result,
bond price and volume information can be difficult to find.

7. Bond yields reflect the effect of six different things: the rcal ratc and five premiums
that investors demand as compensation for inflation, interest rate risk, default risk.
taxability, and lack of liquidity.

Bond value ~ $50 X (I - 1/1.06'°)/.06 + 1,000/1.06'°

~ $50 X 15.04630 + 1,000110.2857

~ 584954

6.1 Bccause the bond has a 10 percent coupon yield and investors require a 12 percent
return, we know that the bond must sell at a discount. Notice that. because the
bond pays interest semiannually. the coupons amount to $100/2 = $50 every six
months. The required yield is ]2%/2 = 6% every six months. Finally, the bond
matures in 20 years. so there are a total of 40 six-month periods.

The bond's value is thus equal to the present value of $50 every six months
for the next 40 six-month periods plus the present value of the $1.000 face
amount:

6.1 Bond Values. A Microgates Industries bond has a 10 percent coupon ratc and
a $ 1,000 face value. Interest is paid semiannually, and tbe bond has 20 years to
maturity. If investors require a 12 percent yield. what is the bond's value? What is
the effective annual yield on the bond?

6.2 Yields. A Maerohard Corp. bond carries an Xpercent coupon. paid
selniannually. The par value is $1.000. and the bond matures in six years. If
the bond currently sells for $911.37. what is its yield to maturity? What is the
effective annual yield?

In closing. we note that bonds are a vital source of financing: to governments and corpora
tions of all types. Bond prices and yields arc a rich subject. and our one chapter. necessar
ily. touches on only the most important concepts and ideas. There is a great deal more we
could say. but. instead. we will move on to stocks in our next chapter.
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Notice that we discounted the $1,000 back 40 periods at 6 percent per period,
rather than 20 years at 12 percent. The reason is that the effective annual yield
on the bond is ] .06' - I = 12.36'lr, not 12 percent. We thns could have used
12.36 percent per year for 20 years when we calculated the present value of the
$1.000 face amount, and the answer would have been the same.

6.2 The present value or tile bono's cash flows is its current price, $911.37. The
coupon is $40 every six months for ]2 periods. The face value is $1,000. So the
bond's yield is the unknown discount rate in the following:

$91 1.37 ~ $40 X [I - 1/(1 + 1')"]/1' + ],000/(1 + 1')"

The bond sells at a discount. Because the coupon rate is 8 percent, the yield must
be something in excess of that.

If we were to solve this by trial and error, we might try 12 percent (or
6 percent per six months):

195

Bond value = $40 X (I

~ $832.32

111.06")/.06 + 1,000/1.06"

This is less than the actual value, so our discount rate is too high. We now know
that the yield is somewhere between 8 and 12 percent. With fUl1her trial and error
(or a little machine assistance), the yield works out to be 10 percent, or 5 percent
every six months.

By convention, the bond's yield to maturity would be quoted as 2 X 5% =

IO'!r. The effective yield is thns 1.05' - 1 ~ 10.25'k.

CRITICAL THINKING AND CONCEPTS REVIEW

® 6.1

@ 6.2

® 6.3

@ 6.4

® 6.5

® 6.6

@) 6.7

® 6.8

Treasury Bonds. Is it tme that a U.S. Treasury security is risk-free?

Interest Rate Risk. Which has greater interest rate risk, a JO-year Treasury
bond or a 3D-year BB corporate bond?

Treasury Pricing. With regard to bid and ask prices on a Treasury bond. is it
possible for the bid price tn be higher? Why or why no!"

Yield to Maturity. Treasury bid and ask quotes are sometimes given in terms
of yields, so there would be a bid yield and an ask yield. Which do you think
would be larger? Explain.

Call Provisions. A company is contemplating a long-term bond issue. It is
debating whether or not to include a call provision. What are the benefits to the
company from including a call provision? What are the costs? How do these
answers change for a put provision?

Coupon Rate. How does a bond issuer decide on the appropriate coupon rate to
set on its bonds'? Explain the difference between the coupon rate and the required
return on a bond.

Real and Nominal Returns. Are there any circumstances under which an
investor might be more concerned about the nominal return on an investment than
the real return'?

Bond Ratings. Companies pay rating agencies such as Moody's and S&P to
rate their bonds, and the costs can be substantial. However, companies are not
required to have their bonds rated in the first place; doing so is strictly voluntary.
Why do you think they do it"
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@ 6.9

® 6.10

@ 6.11

@ 6.12

® 6.13

@ 6.14

@ 6.15

Bond Ratings. U.S. Treasury bonds are not rated. Why? Often, junk bonds are
not rated. Why"

Crossover Bonds. Looking back at the crossover bonds we discussed in the
chapter, why do you think split ratings such as these occur?

Municipal Bonds. Why is it that municipal bonds are not taxed at the federal
level, but are taxable across state lines? Why is it that U.S. Treasury bonds are
not taxable at the state level? (You may need to dust off the history books for
this one.)

Treasury Market. All Treasury bonds are relatively liquid, but some are more
liquid than others. Take a look back at Figure 6.3. Which issues appear to be the
most liquid? The least liquid?

Rating Agencies. Several years ago, a controversy erupted regarding bond
rating agencies when some agencies began to provide unsolicited bond ralings.
Why do you think this is controversial?

Bonds as Equity. The 100-year bonds we discussed in the chapter have
something in common with junk bonds. Critics charge that, in both cases, the
issuers are really selling equity in disguise. What are the issues here'? Why would
a company want to sell "equity in disguise"'?

Bond Prices versus Yields.

a. What is the relationship between the price of a bond and its YTM?

b. Explain why some bonds seII at a premium over par value while other bonds
sell al a discount. What do you know about the relationship between the
coupon rate and the YT.M for premium bonds'? What about for discount
bonds'? For bonds selling at par value'?

c. What is the relationship between the current yield and YTM for premium
bonds? For discount bonds? For bonds selling at par value?

QUESTIONS AND PROBLEMS
• l' ™

.'"
Basic ® 1.
(Questions 1-14)

®
2.

®
3.

@
4.

@
5.

6.

Interpreting Bond Yields. Is the yield to maturity on a bond the same thing as
the required return? Is YTM the same thing as the coupon rate'! Suppose today a
10 perceill coupon bond sells at par. Two years from now, the required return on the
same bond is 8 percent. What is the coupon rate on the bond now'? The YTM?

Interpreting Bond Yields. Suppose you buy a 7 percent coupon, 20-year bond
today when it's first issued. If interest rates suddenly rise to 15 percent, what happens
to the value of your bond? Why?

Bond Prices. Zevon, Inc., has 9 percent coupon bonds on the market that have
8 years left to maturity. The bonds make annual payments. If the YTM on these
bonds is 7 percent, what is the current bond price?

Bond Yields. The Timberlake-Jackson Wardrobe Co. has 8 percent coupon bonds
on the market with nine years left to maturity. The bonds make annual payments. If
the bond currently sells for $1,047.50, what is its YTM?

Coupon Rates. Merton Enterprises has bonds on the market making annual
payments, with 16 years to maturity, and seIling for $1,051. At this price, the bonds
yield 6.8 percent. What must the coupon rate be on Merton's bonds?

Bond Prices. Brittany Co. issued IS-year bonds one year ago al a coupon rate of
8.50 percent. The bonds make semiannual payments. If the YTM on these bonds is
7.90 percent, what is the current bond price?
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7. Bond Yields. Night Hawk Co. issued 15·year bonds two years ago at a coupon
rate of 8.4 percent. The bonds make semiannual payments. If these bonds currently
sell for 96 percent of par value, what is the YTM?

8. Coupon Rates. Young Corporation has bonds on the market with 10.5 years
to maturity, a YTM of 6.9 percent, and a current price of $1 ,070. The bonds make
semiannual payments. What must the coupon rate be on the bonds?

9. Calculating Real Rates of Return. IfTreasury bills arc currently paying
8 percent and the inflation rate is 4.7 percent, what is the approximate real rate of
interest? The exacl rea] rate?

10. Inflation and Nominal Returns. Suppose the real rate is 3.2 percent and the
inflation rale is 4.3 percent. What rate would you expect to see on a Treasury bill?

11. Nominal and Real Returns. An investment offers a 14 percent total return over
the coming year. Bill Bernanke thinks the tOlal real return on this investment will be
only 9 percent. What does Bill believe the inflation rate will be over the next year?

12. Nominal versus Real Returns. Say you own an asset that had a total retum last
year of 13 percent. If the inflation rate last year wm; 4.1 percent. what was your real
return?

13. Using Treasury Quotes. Locate the Treasury issue in Figure 6.3 maturing in
June 2009. Is this a note or a bond? What is its coupon rate? What is its bid price?
\Vhm was the prel'iOllJ d(/y~· asked price?

14. Using Treasury Quotes. LOCale the Treasury bond in Figure 6.3 maturing in
November 2027. Is this a premium or a discount bond? What is its currcJ1( yield?
What is its yield to maturity"? What is the hid-ask spread?

15. Bond Price Movements. Bond X is a premium bond making annual payments.
The bond pays a 9 percent coupon, has a YTM of 7 percent, and has 13 years to
maturity. Bond Y is a discount bond making annual payments. This bond pays a
7 percent coupon, has a YTM of 9 percent, and also has 13 years to maturity. What
are the prices of these bonds today? If interest rates remnin unchanged. what do you
expect the prices of these bonds to be in nne year? In three years? In eight years? In
12 years? In 13 years'! What's going on here'! lIIustr.me your answers by graphing
bond prices versus lime to maturity.

16. Interest Rate Risk. Both Bond Bill and Bond Ted have 8 percent coupons, make
semiannual payments, and are priced at par value. Bond Bill h.L<;j 3 years to maturity.
whereas Bond Ted has 20 years to manlrity. If interest.-dtes suddenly rise by 2 percent,
what is the percentage change in the price of Bond Bill'! Of Bond Ted? If rates were
to suddenly fall by 2 percent instead, what would the percentage change in the price
of Bond Bill be then"! Of Bond Ted"? Illustrate YOllr answers by graphing bond prices
versus YTM. \-Vhal does this problem tell you about the interest rate risk of longer-term
bonds?

17. Interest Rate Risk. Bond J is a 4 percent coupon bond. Bond S is a 10 percent
coupon bond. Both bonds have eight years to maturity, make semiannual payments,
and have a YTM of 7 percent. If interest rates suddenly rise by 2 percent, what is
the percentage price change of these bonds? What if rates suddenly fall by 2 percent
instead? \Vhat does this problem tell you about the interest rate risk of lower-coupon
bonds?

18. Bond Yields. PK Software has 8 percent coupon bonds on the market with
IHyears to maturity. The bonds make semiannual payments and currently sell for
93 percent of par. What is the current yield on PK's bonds? The YTM? The effective
annual yield?

1?7

Intermediate
(Questions 15-30)~
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25. Bond Yields. In the table, find the Treasury bond that matures in May 2023. What
is your yield to maturity if you buy this bond?

Maturity Ask
Rate MoNr Bid Asked Chg Yld

?? May 15 106:13 106:17 +2 4.96

6.450 May 23 108: 12 108: 14 +4 ??
5.375 May 33 ?7 ?? +3 6.48

1.827

EST Vol
(ODDs)

?7

last
Yield

87.t55

Last
PriceMaturity

Apr 15.2018

Coupon

8.250IOU (IOU)

Company
(Ticker)

19. Bond Yields. BDJ Co. wants to issue new 20-year bonds for some much-needed
expansion projects. The company cunently has 7.5 percent coupon bonds on the
market that sell for $1 ,062, make semiannual payments, and mature in 20 years. What
coupon rate should the company set on its new bonds if it wants them to sell at par?

20. Accrued Interest. You purchase a bond with an ll1volce price of $] ,090. The
bond has a coupon rate of 8.6 percent, semiannual coupons, and there are five
months to the next coupon date. What is the clean price of the bond?

21. Accrued Interest. You purchase a bond with coupon rate of7.5 percent,
semiannual coupons, and a clean price of $865. If the next coupon payment is due in
three months, what is the invoice price?

22. Using Bond Quotes. Suppose the following bond quote for IOU Corporation
appears in the financial page of today's newspaper. Assume the bond has a face value
of $ 1,000, and the current date is April 15, 2008. What is the yield to maturity of the
bond? What is the current yield?

23. Zero Coupon Bonds. Suppose your company needs to raise $30 million and
you want to issue 20-year bonds for this purpose. Assume the required return on
your bond issue will be 8 percent. and you're evaluating two issue alternatives: an
8 percent annual coupon bond and a zero coupon bond. Your company \ tax rate is
35 percent.

a. How many of the coupon bonds would you need to issue to raise the $30 million?
How many of the zeroes would you need to issue?

b. In 20 years, what will your company's repayment be if you issue the coupon
bonds? What if you issue the zeroes?

c. Based on your answers in (a) and (b), why would you ever want to issue the
zeroes? To answer, calculate the firm's aftertax cash outflows for the first year
under the two different scenarios. Assume that the IRS amortization rules apply
for the zero coupon bonds.

24. Finding the Maturity. You've just found a 10 percent coupon bond on the market
that sells for par value. What is Ihe maturity on this bond (Warning: Possible trick
question)?

Use the following Treasury bond quotes to answer Questions 25-27. To calculate the
number of years until maturity, assume that it is currently May 2008.

®

®

®
@

@

®

@
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26. Bond Prices. In the table. find the Treasury bond that matures in May 2033. What
is the asked price of this bond in dollars? If the bid-ask spread for this bond is two
ticks, what is the bid price in dollars?

27. Coupon Rates. Find the Treasury bond that matures in May 2015. What is the
coupon rate for this bond?

Use the following corporate bond quotes to answer Questions 28-30. To calculate the
number of years until maturity. assume that it is cUITently January 15,2008.

Company last last EST $ Vol
(Ticker) Coupon Maturity Price Yield (ODD's)

Xenon Inc. (XIC) 5.400 Jan 15, 2020 94.183 ?? 57,362

Kenny Corp. (KCC) 7.125 Jan 15, 2017 ?? 6.02 48,941

Williams Co. (WICO) ?? Jan 15, 2026 94.735 6.85 43,802

28. Bond Yields. What is the yield to maturity for the bond issued by Xenon Inc.?

29. Bond Prices. What price would you expect to pay for the Kenny Corp. bond?
What is the bond's cun'ent yield?

30. Coupon Rates. What is the coupon rate for the Williams Co. bond?

31. Components of Bond Returns. Bond P is a premium bond with a 9 percent
coupon. Bond 0 is a 5 percent coupon bond currently selling at a discount. Both
bonds make annual payments. have a YTM of 7 percent, and have five years to ~

maturity. What is the current yield for bond P? For bond D? If interest rates remain
unchanged. what is the expected capital gains yield over the next year for bond P?
For bond D? Explain your answers and the interrelationships among the various
types of yields.

32. Holding Period Yield. The YTM on a bond is the interest rate you earn on your
investment if interest rates don't change. If you actually selI the bond before it
matures, your realized return is known as the holding period yield (HPY).

a. Suppose that today you buy an 8 percent annual coupon bond for $1, 105. The
bond has 10 years to maturity. What rate of return do you expect to earn on your
investment?

h. Two years from now, the YTM on your bond has declined by 1 percent, and
you decide to sell. What price will your bond sell for? What is the HPY on your
investment? Compare this yield to the YTM when you first bought the bond.
Why are they ditferent"
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6.1

6.2

Bond Quotes. You can find current bond prices at www.nasdbondinfo.com.
You want to tind the bond prices and yields for bonds issued by Georgia Pacific.
Enter the ticker symbol "GP" to do a search. What is the shortest maturity bond
issued by Georgia Pacific that is outstanding'? What is the longest maturity bond?
What is the credit rating for Georgia Pacific's bonds'? Do all of the bonds have the
same credit rating? Why do you think this is?

Yield Curves. You can find information regarding the most current bond
yields at money.con.com. Follow the "Bonds & Rates" link (look under

WHAT'S ON
THE WEB?
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"Markets & Stocks") and the "Latest Rates" link. Graph the yield curve for U.S.
Treasury bonds. What is the general shape of the yield curve? What does this
imply about expected future inflation? Now graph the yield curve for AAA-, AA-,
and A-rated corporate bonds. Is the corporate yield curve the same shape as the
Treasury yield curve? Why or why not?

6.3 Default Premiums. The St. Louis Federal Reserve Board has tiles listing
historical interest ratcs on their Web site www.stls.frb.org. Find your way to the
"FRED" data, then "Interest Rates." You wi]] find listings for Moody's Seasoned
Aaa Corporate Bond Yield and Moody's Seasoned Baa Corporate Bond Yield. A
default premium can be calculated as the difference between the Ana bond yield
and the Baa bond yield. Calculate the default premium using these two bond
indices for the most recent 36 months. rs the default premium the same for every
month? Why do you think this is?



CHAPTER CASE
FINANCING S&S AIR'S EXPANSION
PLANS WITH A BOND ISSUE

M ark Sexton and Todd Story, the owners of S&S Air,
have decided to expand their operations. They

instructed their newly hired financial analyst, Chris
Guthrie, to enlist an underwriter to help sell $20 million
in new 10-year bonds to finance construction. Chris
has entered into discussions with Danielle Ralston, an
underwriter from the firm of Raines and Warren, about
which bond features S&S Air should consider and what
coupon rate the issue will likely have.

Although Chris is aware 01 the bond features, he
is uncertain as to the costs and benefits of some fea
tures, so he isn't clear on how each feature would affect
the coupon rate of the bond issue. You are Danielle's
assistant, and she has asked you to prepare a memo
to Chris describing the effect of each of the following
bond features on the coupon rate of the bond. She
would also like you to list any advantages or disadvan
tages 01 each feature.

1. The security 01 the bond, that is, whether the bond
has collateral.

2. The seniority at the bond.

3. The presence of a sinking fund.

4. A call provision with specilied call dates and call
prices.

5. A delerred call accompanying the above call
provision.

6. A make-whole call provision.

7. Any positive covenants. Also, discuss several
possible positive covenants S&S Air might consider.

8. Any negative covenants. Also, discuss several
possible negative covenants S&S Air might
consider.

9. A conversion feature (note that S&S Air is not a
publicly traded company).

10. A floating rate coupon.
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Equity Markets
and Stock Valuation

AFTER TAKING STOCK IN THIS
CHAPTER (PUN COMPLETELY
INTENTIONAL), YOU SHOULD KNOW:

DIGITAL STUDY TOOLS

When the stock market closed on February 1, 2007, the

common stock of McGraw-Hili, publisher of fine-quality

college textbooks, was going for $67,89 per share, On that same

day, biotech company Amgen closed at $69.49, while Royal

Dutch Shell, the petroleum products giant, closed at $67.66,

o

Since the stock prices of these three companies were so similar,

you might expect that they would be offering similar dividends to

their stockholders, but you would be wrong. In fact, Royal Dutch's

annual dividend was $2.52 per share, McGraw-Hill's was $0.73

per share, and Amgen was paying no dividend at all I

As we will see in this chapter, the dividends currently being

paid are one of the primary factors we look at when we attempt

to value common stocks. However, it is obvious from looking at

Amgen that current dividends are not the end of the story, so this

chapter explores dividends, stock values, and the connection between the two,

How stock prices depend on future
dividends and dividend growth.

How the stock markets work.

The different ways corporate directors are
elected to office.

Self-study software

Multiple-choice quizzes

Flashcards for testing and learning

•
•
•

Going back to Chapter 1, we saw that the goal of financial management IS to maximize

stock prices, so an understanding of what determines share values is obviously a key concern.

When a corporation has publicly held stock, its shares will often be bought and sold on one or

more of the major stock exchanges, so we will examine how stocks are traded, We will also see

that the shareholders in a corporation have certain rights, and that just how these rights are

allocated can have a significant impact on corporate control and governance.

202



C HAP T E R 7 Equily MarkCIs and Slo(;k Valuation

I n our previous chapter. we introduced you to bonds and bond valuation. 1n this chapter,
we turn to the other major source of financing for corporations. common and prefened

stock. We first describe the cash /lows associated with a share of stock and then go on to
develop a very famous result. the dividend growth model. From there, we move on to ex
amine various important features of common and preferred stock. focusing on shareholder
rights. We close out the chapter with a discussion of how shares of stock are traded and how
stock prices and other important information are reported in the financial press.

COMMON STOCK VALUATION
A share of common stock is more difficult to value in practice than a bond. for at least
three reasons. First. with common stock. not even the promised cash /lows are known in
advance. Second, the life of the investment is essentially forever. since common stock
has no maturity. Third. there is no way to easily observe the rate of return that the market
requires. Nonetheless. as we will see. there are cases in which we cun come up with the
present value of the future cash flows for a share of stock and thus determine its value.

Cash Flows

1l1lagin~ lhal you are considering buying a share of srock today. You pIun to sell the stock
in one year. You somehow know lhat the stock will be worth $70 at that time. You predict
that the stock will also pay a $10 per share dividend at the end of the year. If you require
a 25 percent return on your investment. what is the most you would pay for the stock? In
other words. what is the present value of the $10 dividend along with the $70 ending value
at 25 percent"

If you buy the stock tuday and sell it at the end of the year, you will have a total of $80
in cash. At 2S percent:

Present value = ($10 + 70)/1.25 = $64

Therefore. $64 is the value you would ilssign to the stock today.
More generally. let Pit be the current price of the stock, and assign PI to be the price in

one periud. If D I is the cash dividend paid at the end of the period. then:
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P, = (D, + P,)/(1 + R) [7.1J

where R is the required relurn in the market on this investment.
Notice that we really haven't said much so fur. If we wanted to determine the value of

a share of stock today (Pll). we would first have to come up with the value in one year (Pd.
This is even harder to do. so we've only made the problem more complicated.

What is the price in one period. P t ,? We don't know in general. Instead, suppose we
somehow knew the price in two periods. P~. Given a predicted dividend in two periods, D~,
the stock price in one period would be:

P, = (D, + P,)/(1 + R)

If we were 10 substitute this expression for PI into our expression for PII, we would have:

D + D2, + P2
1 1 + R

1 + R --
\ )
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Now we need to get a price in two periods. We don't know this either, so we can procras
tinate again and write:

P, = (D, + P,I/(1 + Rl

If we substitute this back in for P2, we have:

0 1 D2 Pz
p. = (1 + Rl' + (1 + Rl' + (1 + Rl'

D3 + P3
D, D, 1+R

(1 + R)' + (1 + Rl' + (1 + Rl'

=
D, D, D3 P3

(1 + Rl' + (1 + Rl' + (1 + R)' + (1 + Rl'

You should start to notice that we can push the problem of coming up with the stock
price off into the future forever. It is important to note that no matter what the stock price
is, the present value is essentially zero if we push the sale of the stock far enough away.
What we are eventually left with is the result that the current price of the stock can be
written as the present value of the dividends beginning in one period and extending out
forever:

~ ~ ~ ~ ~
p. = (1 + Rl' + (1 + R)' + (1 + Rl' + (1 + Rl' + (1 + Rl' + •••

We have illustrated here that the price of the stock today is equal to the present value
of all of the future dividends. How many future dividends arc there'? In principle, there
can be an inlinite number. This means that we still can't compute a value for the srock
because we would have to forecast an infinite numbcr of dividends and then discount
them all. In the next section, we consider some special cases in which we can get around
this problem.

Growth Stocks

You might be wondering about shares of stock In companies such as eBay that currently pay no diVI

dends Small, growing companies frequently plow back everything and thus pay no dividends. Are

such shares worth nothing? It depends, When we say that the value of the srock is equal to the present

value of the future dividends, we don't rule out the possibility that some number of those dividends are

zero, They just can't afl be zero.

Imagine a company that has a provision In its corporate charter that prohibits the paying of

dividends now or ever. The corporation never borrows any money, never pays out any money to stock

holders in any form whatsoever, and never sells any assets. Such a corporation couldn't really exist

because the IRS wouldn't like it. and the stockholders could always vote to amend the charter if they

wanted to. If it did exist, however, what would the stock be worlh?

The stock would be worth absolutely nothing. Such a company is a financial "black hole." Money

goes In, but nothing valuable ever comes out Because nobody would ever get any return on this invest

ment, the investment has no value. ThiS example is a little absurd, but it illuslrates that when we speak of

companies that don't pay dividends, what we really mean is that they are nol currently paying dIvidends.
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Some Special Cases

There arc a few very useful special circumstances under which we can come up with a
value for the stock. What we have to do is make some simplifying assumptions about the
pattern of future dividends. The two cases we consider are the following: (I) the dividend
has a zero growth rme and (2) the dividend grows at a constant rate. We consider each of
these separately.

Zero Growth The case of zero growth is one we' vc already seen. A share of common stock
in a company with a t,.'Ollstant dividend is much like a share of preferred stock. From Chapter 5
(Example 5.7), we know that the dividend on a share of preferred stock has zero growth and
thus is constant through lime. For a zero growth share of common stock. this implies that:

0 1 =D2 = 0 3 =D =constant

So. the value of the stock is:

p D D D + D + D + ...
• = (1 + R)' + (1 + R)' + (1 + R)' (1 + R)' (1 + R)'

Because the dividend is always the same. the stock can be viewed as an ordinary perpetuity
with a cash flow equal to D cvery period. The per-sharc value is thus given by:
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p. = DIR [7.21

where R is fhe required return.
For example. suppose the Paradise Prototyping Company has a policy of pnying 3

$10 per share dividend every year. If this policy is to be continued indefinitely. what is the
value of a share of stock if the required return is 20 percent? The stock in this case amounts
to an ordinary perpetuity, so the stock is worth $10/.20 = $50 per share.

Constant Growth Suppuse we know that the dividend for some company always
grows at a steudy rate. Call this growth rate R. If we lei Du be the dividend just paid, then
the next dividend. D•. is:

0 1 = Do x (1 + g)

The dividend in two periods is:

D2 = 0 1 X (1 + g)

= [D. x (1 + g)J x (1 + g)

= Do x (1 + g)2

We could repeat this process 10 come lip wiLh the dividend at any point in the future. In
general, from our discussion of compound growth in Chapter 4. we know that the dividend
I periods into the future, DI> is given by:

0 1 = 0 0 x (1 + g)1

An asset with cash flows that grow at a constant rate forever is called a growing pelpetuity. As we
will see momentarily. there is a simple expression for detennining the value of such an asset

The assumption of steady dividend growth might strike you as peculiar. Why would
the dividend grow al a constant rate? The reason is that. for many companies. steady growth
in dividends is an explicit goal. This subject falls under the general heading of dividend
policy. so we will defer further discussion of it to a later chapter.

Students who are

interested in equity

valuation techniques

should check out

the Motley Fool at

www.fool.com/
School/Earnings~

BasedValuations.
htm.
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Dividend Growth

The Hedless Corporation has just paid a dividend of $3 per share. The dividend of Ihis company

grows at a steady rate of 8 percent per year. Based on this information, what wIll the dividend be In

five years?

Here we have a $3 current amount that grows at 8 percent per year for live years. The future

amount is thus

$3 x 108" ~ $3 x 1.4693 ~ $4.41

The dIvidend williherefore Increase by $1.41 over the coming five years

If the dividend grows at a steady rate. then we have replaced the problem of fore
casting an infinite number of future dividends with the problem of coming up with a
single growth rate, a considerable simplification. In this case, if we take Do to be the
dividend just paid and g to be the constant growth rate. the value of a share of stock
can be written as:

D1 D2 D3
p. = (1 + R)' + (1 + R)' + (1 + R)' + ••.

Do(1 + g)l Do(1 + g)2 Do(1 + gp
= (1 + R)' + (1 + R)' + (1 + R)' + •••

We can actually use the dividend growth model to get the stock price at any point in
time, not just today. In general. the price of the stock as of time tis:

This elegant result goes by a lot of different names. We will call it the dividend growth

model. By any name, it is very easy to usc. To illustrate, suppose Do is $2.30, R is 13 percent,
and g is 5 percent. The price per share in this case is:

[7.3]

[7.4]P
t

= Dj x (1 + gJ =~
R-g R-g

p. = D. x (1 + g)/(R - g)

=$2.30 x 1.05/(.13 -.05)

= $2.415/.08

~ $30.19

As long as the growth rate. g, is less than the discount rate, R, the present value of this series
of cash flows can be written very simply as:

P, _ Do x (1 + g) _ D1
0- R-g -R-g

dividend growth
model

A model that
determines the current
price of a stock as
lis dividend nexL
period divided by the
dIscounted rate less
the dividend growth
rale

See the dividend

discount model in

action at

www.
dividenddiscount
model.com.

In OUI' example, suppose we are interested in the price ofthe stock in five years, p.~. We first
need the dividend at Time S. D,. Because the dividend just paid is $2.30 and the growth
rate is 5 percent per year, D) is:

D, = $2.30 x 1.05' ~ $2.30 x 1.2763 = $2.935

From the dividend growth model, we get that the price ufthe stock in five years is:

P, = D, x (1 + g) = $2.935 x 1.05 = $3.0822 = $38.53
R 9 .13 .05 .OB
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Gordon Growth Company

The next dividend for the Gordon Growth Company will be $4 per share. Investors require a 16 percent

return on companies such as Gordon Gordon's dividend increases by 6 percent every year. Based

on the diVidend growth model, what is the value of Gordon's stock today? What IS the value in four

years?

The only tricky thing here is that the next dividend, 0" is given as $4, so we won't multiply this by

(1 + g). With this in mind, the price per share is given by:

P" ~ D,/(R - g)

~ $4/( 16 - 06)

= $4/.10

= $40

Because we already have the diVidend in one year, we know that the dividend in four years IS

equal to 0, x (1 + gr; = $4 x 1.06~; = $4 764. The price In four years is therefore:

p, = D, x (1 + g)/(R - g)

= $4.764 x 1.06/( 16 - 06)

= $5.051 10

= $5050

Notice in this example that P, is equal to P~, x (1 + g)':

p, ~ $50.50 = $40 x 1.06' = p. x (1 + g)'

To see why this is so, notice first that:

p, = D,j(R - g)

However, 0., IS just equal to 0, x (1 + g)'\ so we can write P,l as

p, = D, x (1 + g)'/(R- g)

= [D,/(R - g)J x (1 + g)'

= p, x (1 + g)'

ThiS last example Illustrates that the diVidend growth model makes the implicil assumption that

the stock price will grow at the same constant rate as the diVidend. This really Isn't loa surpriSing. What

it tells us is that If the cash flows on an investment grow at a constant rate through time, so does the

value of that Investment

You might wonder what would happen with the dividend growth model if the growth
rate, g, were greater than the discount rate, R. It looks like we would get a negative stock
price because R - g would be less than zero. This is not what would happen.

Instead, if the constant growth ratc exceeds the discount rate, then the stock price is
infinitely large. Why? If the growth rate is bigger than the discount rate, then the present
value of the dividends keeps on getting bigger and bigger. Essentially, the same is true if
the growth rate and the discount rate are equal. In both cases, the simplification that allows
us to replace the infinite stream of dividends with the dividend growth model is "illegal,"
so the answers we get from the dividend growth model are nonsense unless the growth rate
is less than the discount rate.
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III



208 PAR T 4 Valuing Stocks and Bonds

Finally. the expression we came up with for the constant growth case will work for any
growing perpetuity. not just dividends on common stock. If C1 is the next cash flow on a
growing perpetuity, then the present value of the cash flows is given by:

Present value ~ C,/(R - g) ~ C,(l + g)/(R - g)

Notice that this expression looks like the result for an ordinary perpetuity except that we
have R - g on the bottom instead of just R,

Nonconstant Growth The last case we consider is nonconstant growth. The main
reason to consider this case is to allow for "supernormal" growth rates over some finite
length of time. As we discussed earlier, the growth ratc caonot exceed the required return
indefinitely, but it certainly could cIo so for some number of years. To avoid the problem
of having to forccast and discount an infinite number of dividends, we will require that the
dividends start growing at a constant rate sometime in the future.

For a simple example of nonconstant growth, consider the case of a company that is
currently not paying dividends. You predict that, in five years, the company will pay a divi
dend for the first time. The dividend will be $.50 per share. You expect that this dividend
will then grow at a ratc of 10 percent per year indefinitely. The required return on compa
nies such as this one is 20 percent. What is the price of the stock today?

To see what the stock is worth today, we first find out what it will be worth once divi
dends arc paid. We can then calculate the present value of that future price to get toelay's
price. The first dividend will be paid in five years, and the dividend will grow steadily from
then on. Using the dividend growth model, we can say that the price in four years will be:

p. ~ D. x (1 + g)/(R - g)

~ D,/(R - g)

~ $.50/(.20 - .10)

~ $5

If the stock will be worth $5 in four years, then we can get the current value by dis
counting this price back four years at 20 percent:

P, ~ $5/1.20' ~ $5/2.0736 ~ $2.41

The stock is therefore worth $2.41 today.
The problem of nonconstant growth is only slightly more complicated if the dividends

are not zero for the first several years. For example, suppose that you have come up with
the following dividend forecasts for the next three years:

Year Expected Dividend

1 $1.00
2 $2.00
3 $2.50

After the third year, the dividend will grow at a constant rate of 5 percent per year. The
required return is 10 percent, What is the value of the stock today?

In dealing with nonconstant growth, a time line can be very helpfuL Figure 7.1 illus
trates one for this problem. The imp0l1ant thing to notice is when constant growth starts. As
we've shown, for this problem, constant growth starts at Time 3. This means that we can
use our constant growth model to determine the stock price at Time 3, P",. By far the most
common mistake in this situation is to incorrectly identify the start of the constant growth
phase and, as a result, calculate the future stock price at the wrong time.
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I, Nonconstant growth Constant growth @ 5%

Time 0 2 3 4 5

1 I 1

Dividends S1 $2 $2.50 $2.50 S2.50
x 1.05 x 1.052

As always. the value of the stock is the present value of all the future dividends. To
calculate this present value, we first have to compute the present value of the stock price
three years down the road, just as we did before. We then have to add in the present value
of the dividends that will be paid between now and then. So. the price in three years is:

P, = D, x (1 + g)/(R - g)

=$2.50 x 1.05/(.10 - .05)

=$52.50

We can now calculate the total value of the stock as the present value of the first three divi
dends plus the present value of the price at time 3, P,.

D1 D2 D3 P3
(1 + RI' + (1 + R)' + (1 + R)' + (1 + R)'

_ $1 2 2.50 52.50
- 1.10 + 1.102 + 1.103 + 1.103

= $.91 + 1.65 + 1.88 + 39.44

=$43.88

The value of the stock today is thus $43.88.

Supernormal Growth

Chain Reaction, Inc., has been growing at a phenomenal rate of 30 percent per year because of its rapid

expansion and explosive sales You believe that this growth rate Will last for three more years and thalthe

rate will Lhen drop to 10 percent per year. If the growth rate then remains at 10 percent indefinitely, what is

the total value of the stock? Tolal dividends just paid were $5 million, and the required return IS 20 percent

Chain Reaction's situation is an example of supernormal growth. It is unlikely that a 30 percent

growth raLe can be sustained for any extended length of lime. To value the equIty in this company, we

first need to calculate the tolal dividends over the supernormal growLh period:

Year Total Dividends (in millions)

1 $5.00 x 1.3 ~ $ 6.500
2 6.50 x 1.3 ~ 8.450
3 8.45 x 1.3 = 10.985

The price at Time 3 can be calculated as:

Po = Do x (1 + g)/(R- g)

where 9 is the long-run growth rale. So we have

P, = $10.985 x I 10/(.20 - .10) ~ $120.835
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dividend yield

A stock's expected
cash dividend divided
by its current price.

capital gains yield

The dividend growth
rate, or the rate at
which the value of an
investment grows.
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To determine the value today, we need the present value of thIs amount plus the present value of the

total dividends

R = _O_,_+~+~+~
" (1 + Rr (1 + R)' (1 + R)' (1 + R)"

= $650 + 8.45 + 10.985 + 120.835
1 20 1.20? 1.20~ 1,20]

= $542 + 587 + 6.36 + 69.93

= $87.58

The tolal value of the stock today is thus $87.58 million. If there were, for example, 20 miJJlon

shares, then the stock would be worth $87 58/20 = $4.38 per share.

Components of the Required Return

Thus t~lr, we have taken the required return, or discount rate, R, as given. We will have quite a
bit to sayan this subject in Chapters 10 and II. For now, we want to examine the implications
of the dividend growth model for this required return. Earlier. we calculated Po as:

P, = D,/(R - g)

If we rearrange this to solve for R. we get:

R - 9 = D1/PO

R = Dt/Po + g

This tells us that the total return, R, has two components. The first of these, D1/Po, is called
the dividend yield. Because this is calculated as the expected cash dividend divided by the
CUlTent price, it is conceptually similar to the current yield on a bond.

The second part of the total return is the growth rate, J.:. We know that the dividend
growth rate is also the rate at which the stock price grows (see Example 7.3). Thus, this
growth rate can be interpreted as the capital gains yield, that is, the rate at which the value
of the investment grows.!

To illustrate the components of the required return, suppose we observe a stock selling
for $20 per share. The next dividend will be $1 per share. You think that the dividend will
grow by 10 percent per year more or less indefinitely. What return does this stock offer you
if this is correct?

The dividend growth model calculates the total return as:

R =Dividend yield + Capital gains yield

R = D 1/PO + g

In this case, the total return works out to be:

R = $1/20 + 10%

=5%+10%

=15%

This stock, therefore, has a required return of 15 percent.

I Here and elsewhere, we lise the term carJilOf gains a little loosely. For the record, a capital gain (or Ims) is.
strictly speaking, something defined by the IRS. For our purposes. it would be more accurate (but less common)
to use the term price appreciation lOstcad of capitaf gain.
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I. The general case
In general, the price today of a share of stock, Po, is the present value of all of its future
dividends, 01> O2 , fJ.J, . , . :

p. 0 1 O2 Da
o ~ (1 + R)' + (1 + R)' + (1 + R)' + .

where R is the required return,

11. Constant growth case
If the dividend is constant and equal to 0, then the price can be written as:

If the dividend grows at a steady rale, g, then the price can be written as:

Po=~R-g

This result is called the dividend growth model.

III. The required return, R, can be written as the sum of two things:

R= 01/PO + g

where 01/PO is the dividend yield and g is the capital gains yield (which is the same thing
as the growth rate in dividends for the steady growth case).

We can verify this answer by calculating the price in one year, Ph using 15 percent as
the required return. Based on the dividend growth model. this price is:

P, = D, x (1 + g)/(R - g)

= $1 x 1.10/(.15 - .10)

= $1.10/.05

= $22

Notice that this $22 is $20 X 1. L so the stock price has grown by 10 percent, as it should.
If you pay $20 for the stock today, you will get a $ I dividend at the end of the year, and
you will have a $22 - 20 ~ $2 gain. Your dividend yield is thus $1120 = 5%. Your capital
gains yield is $2/20 = 10%, so your total return would be 5% + 10% = 15%.

To get a feel for actual numbers in this context, consider that, according to the 2007
Value Line Investment Survey, Hershey Food's dividends were expected to grow by
9.5 percent over the next 5 or so years, compared to an historical growth rate of 10.5 per
cent over the preceding 10 years. In 2007, the projected dividend for the coming year was
given as $1.15. The stock price at that time was about $52 per share. What is the return
investors require on Hershey? Here, the dividend yield is about 2.2 percent and the capital
gains yield is 9.5 percent, giving a total required return of 11.7 percent on Hershey stock.

Our discussion of stock valuation is summarized in Table 7.1.

CONCEPT QUESTIONS

7.ht What are the relevant cash flows for valuing a share of common stock?

7.th Does the value of a share of stock depend on how long you expect to keep it?

7.1c What is the value of a share of stock when the dividend grows at a constant rate?

TABLE 7.1

Summary of stock
valuation
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common stock

Equity without prrority
for dividends or in
bankruptcy

cumulative voting

A procedure In which
a shareholder may
cast all votes for one
member of the board
of directors.

straight voting

A procedure In which
a shareholder may
cast all votes for each
member of the board
of directors
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SOME FEATURES OF COMMON
AND PREFERRED STOCK
In discussing common stock features, we focus on shareholder rights and dividend pay
ments. For preferred stock, we explain what "preferred" means, and we also debate whether
preferred stock is really debt or equity.

Common Stock Features

The term common stock means different things to different people, but it is usually applied
to stock that has no special preference either in paying dividends or in bankruptcy.

Shareholder Rights The conceptual structure of the corporation assumes that
shareholders elect directors who, in turn, hire management to carry out their directives.
Shareholders, therefore, control the corporation through the right to elect the directors.
Generally, only shareholders have this right.

Directors are elected each year at an annual meeting. Although there are exceptions
(discussed in a moment), the general idea is "one share, one vote" (not one sharehoidel;
one vote). Corporate democracy is thus very different from our political democracy. With
corporate democracy, the "golden rule" prevails absolutely.:

Directors are elected at an annual shareholders' meeting by a vote of the holders of
a majority of shares who are present and entitled to vote. However, the exact mechanism
for electing directors differs across companies. The most important difference is whether
shares must be voted cumulatively or voted straight.

To illustrate the two different voting procedures, imagine that a corporation has two
shareholders: Smith with 20 shares and Jones with 80 shares. Both want to be a director.
Jones docs not want Smith, however. We assume that there are a total of four directors to
be elected.

The effect of cumulative voting is to permit minority participation.-' If cumulative
voting is permitted, the total number of votes that each shareholder may cast is determined
first. This is usually calculated as the number of shares (owned or controlled) multiplied by
the number of directors to be elected.

With cumulative voting, the directors are elected all at once. In our example, this
means that the top four vote getters will be the new directors. Individual shareholders can
distribute votes however they wish.

Will Smith get a seat on the board'! If we ignore the possibility of a five-way tie, then
the answer is yes. Smith will cast 20 X 4 = 80 votes, and Jones will cast 80 X 4 = 320
Yotes. If Smith gives all his votes to himself, he is assured of a directorship. The reason is
that Jones can't divide 320 votes among four candidates in such a way as to give all of them
more than 80 votes, so Smith will finish fourth at worst.

In general, if there are N directors up for election, then l/(N + 1) percent of the stock
plus one share will guarantee you a seat. In our current example, this is 1/(4 + I) = 20%
(plus one). So the more seats that are up for election at one time, the easier (and cheaper) it
is to win one.

With straight voting the directors are elected one at a time. Each time, Smith can cast
20 votes and Jones can cast 80. As a consequence, Jones wiII elect all of the candidates.

~ The g01den rule: Whoever has the g0ld makes the rules.

."l By minority participation. we mean participation by shareholders with relatively small amounts of "tock.
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The only way to guarantee a seat is to own 50 percent plus one share. This also guarantees
that you will win every scat. so it's really all or nothing.

Buying the Election

Stock In JRJ Corporation sells for $20 per share and features cumulative voting There are 10,000

shares outstandIng. If three directors are up for election, how much does It cost to ensure yourself a

seat on the board?

The question here IS how many shares of stock It will take to get a seat The answer is 2,501, so

the cost IS 2.501 x $20 = $50,020. Why 2.501? Because there IS no way tile remaining 7,499 votes

can be divided among three people to give all of them more than 2,501 votes. For example, suppose

two people receive 2,502 votes and the first two seats A third person can receive at most 10,000 

2,502 - 2,502 - 2,501 = 2,495, so the third seat is yours Verify that we arrived at 2,501 using the

formula described earlier

As we've illustrated, straight voting can "freeze out" minority shareholders: that is the
reason many states have mandatory cumulative voting. In states where cumulative voting
is mandatory. devices have been worked out to minimize its impact.

One such device is to stagger the voting for the board of directors, With staggered
elections. only a fraction of the directorships are up for election at a particular time. Thus,
if only two directors are up for election at anyone time, it will take 11(2 + I) = 33.33% of
the stock plus one share to guarantee a seat.

OveralL staggering has two basic effects:

1. Staggering makes it more difficult for a minority to elect a director when there is
cumulative voting because there are fewer directors to be elected at onc time.

2. Staggering makes takeover attempts less likely to be successful because it makes it
more difficult to vote in a majority of new directors.

We should notc that staggering may serve a beneficial purpose. It provides "'institu
tional memory," that is, continuity on the board of directors. This may be important for
corporations with significant long-range plans and projects.

Proxy Voting A proxy is the grant of authority by a shareholder to someone else to vote
the shareholder's shares. For convenience, much of the voting in large public corporations
is actually done by proxy.

As we have seen. with straight voting. each share of stock has one vote. The owner
of lO,OOO shares has] 0,000 votes. Large companies have hundreds of thousands or even
millions of shareholders. Shareholders can come to the annual meeting and vote in person,
or they can transfcr their right to vote to another party.

Obviously. management always tries to get as many proxies as possible transferred to

it. However. if shareholders are not satisfied with management. an "'outside" group of share
holders can try to obtain votes via proxy. They can vote by proxy in an attempt to replace
management by electing enough directors. The resulting battle is called a prox.v fight.

Classes of Stock Some firms have more than one class of common stock. Often. the
classes are created with unequal voting rights. The Ford Motor Company. for example. has
Class B common stock. which is not publicly traded (it is held by Ford family interests and
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trusts). This class has about 40 percent of the voting power, even though it represents less
than 10 percent of the total number of shares olltstanding.

There arc Illany other cases of corporations with different classes of stock. For exam
ple, Adolph Coors Class B shares. which arc owned by the public, have no votes at all
except in the case of a merger. The CEO of cablc TV giant Comcast, Brian Robc11s. owns
about .4 percent of tbe company's equity, but he has a third of all the votes thanks to the
creation of a special class of stock.

In principle, the New York Stock Exchange does not allow companies to create classes
of publicly traded common stock with unequal voting rights. Exceptions (e.g., Ford)
appear to have been made. In addition, many non-NYSE companies have dual classes of
common stock.

A primary reason for creating dual or multiple classes of stock has to do with control
of the firm. If such stock exists. management of a firm can raise equity capital by issuing
nonvoting or limited-voting stock while maintaining control.

The subject of unequal voting rights is controversial in the United States, and the idea
of one share. one vote has a strong following and a long history. Interestingly, however,
shares with unequal voting rights are quite common in the United Kingdom and elsewhere
around the world.

Other Rights The value of a share of common stock in a corporation is directly related
to the general rights of shareholders. In addition to the right to vote for directors, share
holders usually have the following rights:

1. The right to share proportionally in dividends paid.

2. The right to share proportionally in assets remaining after liabilities have been paid
in a liquidation.

3. The right to vote on stockholder matters of great importance, such as a merger.
Voting is usually done at the annual meeting or a special meeting.

In addition. shareholders sometimes have the right to share proportionally in any new stock
sold. This is called the preemptive right.

Essentially, a preemptive right means that a company that wishes to sell stock must
first offer it to the existing stockholders before offering it to the general public. The pur
pose is to give stockholders the opportunity to protect their proportionate ownership in the
corporation.

Dividends A distinctive feature of corporations is that they have shares of stock on
which they are authorized by law to pay dividends to their shareholders. Dividends paid
to shareholders represent a return on the capital directly or indirectly contributed to the
corporation by the shareholders. The payment of dividends is at the discretion of the board
of directors.

Some important characteristics of dividends include the following:

1. Unless a dividend is declared by the board of directors of a corporation, it is not a
liability of the corporation. A corporation cannot default on an undeclared dividend.
As a consequence, corporations cannot become bankrupt because of nonpayment
of dividends. The amount of the dividend and even whether it is paid are decisions
based on the business judgment of the hoard of directors.

2. The payment of dividends by the corporation is not a business expense. Dividends
are not deductible for corporate tax purposes. In short, dividends are paid out of the
corporation's aftertax profits.
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3. Dividends received by individual shareholders are taxable. However, corporations
that own stock in other corporations arc pcnnitted to exclude 70 percent of the
dividend amounts they receive and are taxed only on the remaining 30 percent.~

Preferred Stock Features

Preferred stock differs from common stock because it has preference over common
stock in the payment of dividends and in the distribution of corporation assets in the event
of liquidation. Preference means only that the holders of the preferred shares must receive
a dividend (in the case of an ongoing finn) before holders of common shares arc entitled
to anything.

Preferred stock is a form uf equity from a legal and tax standpoint. It is important to
notc. however. that holdcrs of preferred slock sometimes havc no voting privileges.

Stated Value Preferrcd shares have a staled liquidating value. usually $100 per share.
The cash dividend is dest:ribed in (CnTIS of dollars per share. For example. General MOlOrs
"$5 preferred'· cl.L"iily translates into a dividend yield of S percent of stated value.

Cumulative and Noncumulative Dividends A prefelTco dividend is I/O! like imen::st
on a bond. The board of directors may decide not (Q pay the dividends un preferred shares.
:.lIld their decision Ill<ly have nOlhing (Q do with Ihe current net income of the corporation.

Dividends payable on preferred slock are either cllJJlulatil'e or llOIlCllIlIulnt;ve; mosl
are cumulative. If prefen'ed dividends <lre cumulative and are nOI paid in a particular year.
they will be carried forward as an arfee/mgt:. Usually. both the accumulated (past) preferred
dividends and the current preferred dividends must be paid before the t:OlTIlTIon shareholders
Call ret:eive anything.

Unpaid preferred dividends arc I/O! debts of the firm. Directors elected by the common
shareholders can defer preferred dividends inuetinitely. However, in sut:h cases. common
shm-eholders musl also forgo dividends. In addilion, holders of preferred shares are often
granted voting and other righls if preferred dividends have not been paid for some time.
For example. at one point US Airways had failed to pay dividends un one of its preferred
stot:k issues for six quarters. As a consequence, the holders of Ihe shares were allowed to
nominate two people to represent their interests on the airline's board. Because preferred
stockholders receive no interest on the accumulated dividends, some have argued that firms
have an incentive to delay paying preferred dividends, but. as we have seen. this may mean
sharing control with preferred stockholders.

Is Preferred Stock Really Debt? A good case can be made that preferred stock is
really debt in disguise, a kind of equity bond. Preferred shareholders are only entitled 10
receive a stated dividend. undo if the corporation is liquidated. preferred shareholders are
only entitled to the stated value of their preferred shares, Often, preferred stocks carry
credit ratings much like those of bonds. Furthermore, preferred stock is sometimes con
vel1ible into common stock, and preferred stocks are often callable.

In addition. in recent years. many new issues of preferred Slack have had obligatory
sinking funds. The existence of such a sinking fund effeclively creates a final malurity

~ For the record. th~ 70 pen.;.:nt r.:xdu~ifln upplic" whcn the recipient owns k"" than 20 percent of the outsland
ing "lock in a corpor.ltion. If ilCtlrpomtion owns more than 20 pr.:n:t:nt hut Jess than SO pen:enl. the exclusion
i" XO pcn.:cnt. If more Ihan ~O percent is owned. the corporation can file a single "consolidated" return and the
exclusion is eft~cli\'dy 11M) pen:ent.
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because it means that the entire issue will ultimately be retired. For these reasons, preferred
stock seems to be a lot like debt. However, for tax purposes, preferred dividends are treated
like common stock dividends.

CONCEPT QUESTIONS

7.23 What is a proxy?

7.2b What rights do stockholders have?

7.2e Why is preferred stock called preferred?

THE STOCK MARKETS
Back in Chapter J. we very briefly mentioned that shares of stock are bought and sold
on various stock exchanges, the two most important of which are the New York Stock
Exchange and the NASDAQ. From our earlier discussion, recall that the stock market con
sists of a primary market and a secondary market. In the primary, or new-issue, market,
shares of stock are first brought to the market and sold to investors. In the secondary mar
ket, existing shares are traded among investors.

In the primary market, companies sell securities to raise money. We will discuss this
process in detail in a later chapter. We therefore focus mainly on secondary-market activ
ity in this section. We conclude with a discussion of how stock prices are quoted in the
financial press.

Dealers and Brokers

Because most securities transactions involve dealers and brokers, it is important to under
stand exactly what is meant by the terms dealer and broker. A dealer maintains an inven
tory and stands ready to buy and sell at any time. In contrast, a broker brings buyers and
sellers together, but does not maintain an inventory. Thus, when we speak of used car deal
ers and real estate brokers, we recognize that the used car dealer maintains an inventory,
whereas the real estate broker does not.

In the securities markets, a dealer stands ready to buy securities from investors wishing
to sell them and sell securities to investors wishing to buy them. Recall from our previous
chapter that the price the dealer is willing to pay is called the hid price. The price at which
the dealer will sell is called the ask price (sometimes called the asked, offered, or offering
price). The difference between the bid and ask prices is called the spread, and it is the basic
source of dealer profi ts.

Dealers exist in all areas of the economy, not just the stock markets. For example,
your local college bookstore is probably both a primary- and a secondary-market textbook
dealer. If you buy a new book, this is a primary-market transaction. If you buy a used book,
this is a secondary-market transaction, and you pay the store's ask price. If you sell the
book back, yOll receive the store's bid price, often half of the ask price. The bookstore's
spread is the difference between the two prices.

In contrast, a securities broker arranges transactions between investors, matching in
vestors wishing to buy securities with investors wishing to sell securities. The distinctive
characteristic of security brokers is that they do not buy or sell securities for their own ac
counts. Facilitating trades by others is their business.
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Organization of the NYSE

The New York Stock Exchange. or NYSE. popularly known as the Big Board. recently
celebrated its bicentennial. It has occupied its current location on Wall Street since the turn
of the twentieth century. Measured in terms of dollar volume of activity and the total value
of shares listed. it is Ihe largest stock market in the world.

Members Historically. the NYSE had 1.366 exchange members. Prior to 2006. the
exchange members were said to own "seats" on the exchange. and, collectively, the mem
bers of the exchange were also the owners. For this and other reasons. seats were valuable
and were bought and sold fairly regularly. Seal prices reached a record 54 million in 2005.

In 2006. all of this changed when the NYSE became a publicly owned corporation
called NYSE Group. Inc. Naturally. its stock is listed on the NYSE. Now. instead of pur
chasing seats, exchange members must purchase trading licenses. the number of which is
limited to 1.500. In 2007. a license would set you back a cool $55.000-per year. Having a
license entitlcs you 10 buy and sell securities on the floor of the exchange. Different mem
bers play different roles in this regard.

The largest number of NYSE members are registered as commission brokers. The
business of a commission broker is to execute customer orders to buy and sell stocks. A
commission broker's primary responsibility to customers is to get the best possible prices
for their orders. The exact number varies, but, usually, about 500 NYSE members are com
mission brokers. NYSE commission brokers typically arc employees of brokerage compa
nies such as Merrill Lynch.

Second in number of NYSE members arc specialists, so named because each of them
acts as an assigned dealer for a small set of securities. With a few exceptions, each security
listed for trading on the NYSE is assigned to a single specialist. Specialists are also called
"market makers" because they are obligated to maintain a fair, orderly market for the secu
rities assigned to them.

Specialists post bid prices and ask prices for securities assigned to them. Specialists
make a market by standing ready to buy at bid prices and sell at asked prices when there is
a temporary disparity between the flow of buy orders and that of sell orders for a security.
In this capacity. they act ns dealers for their own nccounts.

Third in number of exchange members are floor brokers. Floor brokers are used by com
mission brokers who are too busy to handle certain orders themselves. Such cOlllmission bro
kers will delegate some orders to floor brokers for execution. Floor brokers are sometimes
called $2 brokers. a n<lInc earned at a time when the standard fee for their service was only $2.

In recent years, floor brokers have become less important on (he exchange floor because
of the efficient SuperDOT system (the DOT stands for Designated Order Turnaround).
which allows orders to be transmitted electronically directly to the specialist. SuperDOT
trading now accounts for a substantial percemage of all trading on the NYSE. parlicularly on
smaller orders.

Finally, a small number of NYSE members are floor traders who independently trade
for their own accounts. Floor traders try to anticipate temporary price fluctuations and
profit from Ihem by buying low and selling high. In recent decades. the number of floor
traders has declined substantially, suggesting that it has become increasingly difflcult to
profit from short-term trading on the exchange noor.

Operations Now that we have a basic idea of how the NYSE is organized and who the
major players are. we turn to the question of how trading actually takes place. Fundamen
rally. the business of the NYSE is to attract and process order flow. The term order flow
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means the now of customer orders to buy and sell stocks. The customers of the NYSE are
the millions of individual investors and tens of thousands of institutional investors who
place their orders to buy and sell shares in NYSE-listed companies. The NYSE has been
quite successful in attracting order flow. Currently, it is common for more than one billion
shares to change hands in a single day.

Floor Activity It is quite likely that you have seen footage of the NYSE trading floor
on television, or you may have visited the NYSE and viewed exchange floor activity
from the visitors' gallery (it's worth the trip). Either way, you would have seen a big
room, about the size of a basketball gym. This big room is callell, technically. "the Big
Room." There are a couple of other. smaller rooms that you normally don't see. one of
which is called "the Garage" because that is literally what it was before it was taken over
for trading.

On the floor of the exchange are a number of stations, each with a roughly figure-eight
shape. These stations have multiple counters with numerous terminal screens above and on the
sides. People operate behind and in front of the counters in relatively stationary positions.

Other people move around on the exchange floor, frequently returning to the many
telephones positioned along the exchange walls. In aU. you may be reminded of worker
ants moving around an ant colony. It is natural to wonder. What are all those people doing
down there (and why are so many wearing funny-looking coats)?

As an overview of exchange floor activity. here is a quick look at what goes on. Each
of the counters at a figure-eight-shaped station is a specialist's post. Specialists normally
operate in front of their posts to monitor and manage trading in the stocks assigned to them.
Clerical employees working for the specialists operate behind the counter. Moving frolll
the many telephones lining the walls of the exchange out to the exchange floor and back
again are swarms of commission brokers. receiving telephoned cllstomer orders. walking
out to specialists' posts where the orders can be executed, and returning to confirm order
executions and receive new cllstomer orders.

To better understand activity on the NYSE trading floor, imagine yourself as a commis
sion broker. Your phone clerk has just handed you an order to sell 2.000 shares ofWal-Mart
for a customer of the brokerage company that employs you. The customer wants to sell the
stock at the best possible price as soon as possible. You immediately walk (running violates
exchange rules) to the specialist's post where Wal-Mart stock is traded.

As you approach the specialist's post where Wal-Mart is traded. you check the ter
minal screen for information on the current market price. The screen reveals that the last
executed trade was at 25.63. and that the specialist is bidding 25.50 per share. You could
immediately sell to the specialist at 25.50, but that would be too easy.

Instead. as the customer's representative. you are obligated to get thc hest possible
price. It is your job to "work" the order. and your job depends on providing satisfactory
order execution service. So, you look around for another broker who represents a cus
tomer who wants to buy Wal-Mart stock. Luckily, you quickly find another broker at the
specialist's post with an order to buy 2.000 shares. Noticing that the dealer is asking 25.76
per share. you both agree to execute your orders with each other at a price of 25.63. This
price is about halfway between the specialist's bid and ask prices, and it saves each of your
customers .13 X 2.000 = $260 as compared to dealing at the posted prices.

For a very actively traded stock. there may be many buyers and sellers around the spe
cialist's pust, and most of the trading will be done directly between brokers. This is called
trading in the "crowd." In such cases, the specialist's responsibility is to maintain order and
to make sure that all buyers and sellers receive a fair price. In other words, the specialist
essentially functions as a referee.
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More often, however, there will be no crowd at the specialist's post. Going back to our
Wal-Mart example. suppose you are unable to quickly tind another broker with an order to
buy 2.000 shares. Because you have an order to sell immediately. you may have no choice
but to sell to the specialist at the bid price 01'25.50. In this case, the need to execute an order
quickly takes priority, and the specialist provides the liquidity necessary to allow immedi
ate order execution.

Finally. note that colored coats are worn by many of the people on the Hoor of the
exchange. The color of the coat indicates the person's job or position. Clerks, runners,
visitors, exchange officials, and so on wear particular colors to identify themselves. Also.
things can get a little hectic on a busy day, with the result that good clothing doesn't last
long: the cheap coats offer some protection.

NASDAQ Operations

In terms of the number of companies listed and, on many days, the number of shares traded,
the NASDAQ is cven bigger than the NYSE. As wc mentioned in Chapter I, the somewhat
odd name is derived from the acronym NASDAQ, which stood for National Association of
Securities Dealers Automated Quotations system; but NASDAQ is now a name in its own
right

Introduced in 197 J. the NASDAQ market is a computer network of securities dealers
who disseminate timely security price quotes to NASDAQ subscribers. These dealers act
as market makers for securities listed on the NASDAQ. As market makers, NASDAQ deal
ers post bid and asked prices at which they accept sell and buy orders, respectively. With
each price quote, they also post the number of stock shares that they obligate themselves to
trade at their quoted prices.

Unlike the NYSE specialist system, NASDAQ relies on multiple market makers for
actively traded stocks. Thus, there are two key differences between the NYSE and NASDAQ:
( I) NASDAQ is a computer network and has no physical location where trading takes place and
(2) NASDAQ has a multiple market maker system rather than a specialist system. Notice that
there is no direct trading in the crowd as there may be on the NYSE.

About 3,200 companies are listed on the NASDAQ system, with an average of about a
dozen market makers for each security. Traditionally. shares of stock in smaller companies
were listed on the NASDAQ. and there was a tendency for companies to move from the
NASDAQ to the NYSE once they became large enough. Today, however, giant companies
such as Amazon, Microsoft. and Intel have chosen to remain on the NASDAQ.

The NASDAQ network operates with three levels of information access. Levell is
designed to provide a timely, accurate source of price quotations. These prices are freely
available over the Internet.

Level 2 allows users to view price quotes from all NASDAQ market makers. In par
ticular, this level allows access to inside quotes. Inside quotes are the highest hid quotes
and the lowest asked quotes for a NASDAQ-listed security. Level 2 is now available on the
Web. usually for a small fee. Level 3 is for the use of market makers only. This access level
allows NASDAQ dealers to enter or change their price quote information.

The NASDAQ is actually made up of three separate markets: the NASDAQ
Global Select Market, the NASDAQ Global Market. and the NASDAQ Capital Market.
As the market for NASDAQ's larger and more actively traded securities, the Global Select
Market lists about 1,200 companies (as of early 2007), including some of the best-known
companies in the world. such as Microsoft and Intel. The Global Market companies arc
somewhat smaller in size, and NASDAQ lists about 1,450 of these companies. Finally, the
smallest companies listed on NASDAQ are in the NASDAQ Capital Market: about 550 are
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currently listed. Of course. as Capital Market companies become more established. they
may move up to the Global Market or Global Select Market.

ECNs In a very important development in the late 1990s, the NASDAQ system was
opened to so-called electronic communications networks (ECNs). ECNs are basically
Web sites that allow investors to trade directly with olle another. Investor buy and sell
orders placed on ECNs are transmitted to the NASDAQ and displayed along with market
maker bid and ask prices, As a result. the ECNs open up the NASDAQ by essentially
allowing individual investors. not just market makers, to enter orders. As a result, the ECNs
act to increase liquidity and competition.

Of course, the NYSE and NASDAQ are not the only places stocks are traded. See our
nearby Reality B.rtes box for a discussion of somewhat wilder markets.

Stock Market Reporting

If you look through the pages of The Wall Street Journal weekend edition (or other finan
cial newspaper), you will find information on a large number of stocks in several different
markets. Figure 7.2 reproduces a small section of the stock page for the New York Stock
Exchange from February 3-4, 2007. Information on NASDAQ issues is reported in the
same way. In Figure 7.2, locate the line for Harley Davidson. With the column headings.
the line reads:

YTD
%CHG

-0.5

STOCK

HarleyDav

SYM

HOG

YLD

1.2

PE
t8

LAST

70.tO

NET
CHG

1,34

You can get real-time

stock quotes on the

Web. See

finance.yahoo.com
for details.

The tirst number, -0.5, tells us that Harley's stock has fallen by 0.5 percent on a year-to
date (YTD) basis. Next, we have the abbreviated company name, HarleyDav, followed by
its shurthand symbol. HOG. Jumping ahead just a bit, the column labeled "LAST" is the
closing price on the day, that is, the price on the last trade made before the NYSE closed for
the day, The "NET CHG" of I34 tells us that the closing price of $70, I0 was $1.34 higher
than it was the previous day, so we say that Harley was up $ 1.34 for the day,

Finally, the column labeled "YLD" is the dividend yield, which is the annual dividend
divided by the closing stock price (we'll say more about this number in a later chapter).
Because Harley, like most dividend-paying companies, actually pays dividends quarterly,
the dividend used in this calculation is the last quarterly dividend multiplied by four. Next
to the dividend yield is the price-earnings (PE) ratio we discussed in Chapter 3. It is calcu
lated as the closing price divided by annual earnings per share (based on the most recent
four quarters). In the jargon of Wall Street, we might say that Harley "sells for 18 times
earnings."

CONCEPT QUESTIONS

7.33 What is the difference between a securities broker and a securities dealer?

7.3b Which is bigger. the bid price or the ask price? Why?

7.3c What are the four types of members of the New York Stock Exchange. or NYSE?

7.3d How does NASDAQ differ from the NYSE?



The Wild, Wild West of Stock Trading

W here do companies go when they can't (or don't want

to) meet the listing requirements of the larger stock
markets? Two options are the Over-the-Counter Bulletin Board

(DreSS) and the Pink Sheets. These two electronic markets

are part of the Wild, Wild West of stock trading. The somewhat
odd names have simple explanations. The OTCBB began as

an electronic bulletin board that was created to facilitate aTe
trading in nonlisted stocks. The name "Pink Sheets" just reflects

the fact that, at one time, prices for such stocks were quoted on

pink sheets of paper.
The well-known markets such as the NASDAQ and the

NYSE have relatively strict listing requirements. If a com
pany fails to meel these requirements, it can be delisted. The

OTCBB and the Pink Sheets, on the other hand, have no listing

The most actively traded stock on any particular day is usually

an OTCBB~listed issue. For example, by the end of this same
trading day, Microsoft was the most active stock on NASDAQ,

trading about 72 million shares. Five stocks on the OTCBS

had more shares traded. Banyan Corporation led the way with
slightly over 280 million shares traded. If we assume the aver~

age price was $0.006 per share, then the total dollar volume for
the day was about $1.7 million. In contrast, about $2.1 billion

worth of Microsoft stock was traded.
The Pink Sheets (www.pinksheets.com) is operated by

a privately owned company. To be listed on the Pink Sheets,
a company just has to find a market maker willing to trade in

the company's stock. Companies list on the Pink Sheets for

various reasons. Small companies that do not wish to meet

Market Statistics
Data deLaYltd 15-20 minutes

[OTCBB ~ !Vol Acti~u vi §J
Name Symbol Last Tick tho %Chg Open High lDw Volume

Banyan Corp. BANY 0.0049 v -0.0017 '25.76% 0.0067 0,0088 0.0048 280,14 m

Phantom Entertainment Inc. PHE! 0.0047 A 0.0016 51.e.l% 0.0034 0.00:5:5 0.0031 12e..:53 m

Gateway Distributors l.td. GWDB 0,00 v -0.0001 -100.00% 0.0001 0.0001 0.00 110.49 m

Ad~ance.d Optics Electronics AOOT 0.0002 v ~0.0001 ~33.33% 0.0002 0.0003 0.0001 9:5.34 m
Inc.

Ad~anced Plant APPI 0,0094 A 0,0002 2.17% 0.009:5 0.0098 0.006:5 78.47 m
Pharmaceuticals Inc,
Di,ectView Inc, OR\lW 0.0014 A 0.0003 27.27% 0.0013 0.0017 0.0012 56.82 m

PlamitLink Communications PLKC 0,0006 v -0.0001 -14.29% 0.0007 0.0007 0.0006 49.81 m
Inc,

Uni~ersal Exp'eu Inc. USXP 0,0031 v '0.0001 ~3.12% 0.0031 0.0033 0.003 48.36 m
Xechem International Inc. XKEM 0.020:5 v -0.0005 -2.38% 0.021 0.0215 0.019 41.44 m

GREM USA GRMU 0.0004 v -0.0001 -20.00% 0.0004 0.000:5 0.0003 32.07 m

requirements. The OTCSB does require that companies file fi~

nancial statements with the SEC (or other relevant agency), but

the Pink Sheets does not.
Stocks traded on these markets often have very low prices

and are frequently referred to as "penny stocks," "microcaps,"

or even "nanocaps." Relatively few brokers do any research on
these companies, so information is often spread through word

of mouth or the Internet, not the most reliable of sources. In fact,
for many stocks, these markels often look like big electronic

rumor mills and gossip factories. To get a feel for what trading

looks like, we captured a typical screen from the OTCBB Web

site (www.OTCBB.com) above.
First, let's look at the returns. Gateway Distributors had a

return to this point in the day of negative 100 percent! ThaI's

not something you see very often. The current stock price was
essentially zero. Of course, Phantom Entertainment stock

jumped by over 50 percent, increasing by $0.0016 per share.

listing requirements are one type. Foreign companies often list

on the Pink Sheets because they do not prepare their finan
cial statements according to GAAP, a requirement for listing on

U.S. stock exchanges. There are many companies that were
formerly listed on bigger stock markets that were either delisted

involuntarily, or chose to "go dark" for various reasons, includ~

ing, as we discussed in Chapter 1, the costs associated with

Sarbox compliance.
All in all, the OTCBB and Pink Sheets can be pretty

wild places to trade. Low stock prices allow huge percentage

returns on small stock price movements. Be advised, however,
that attempts al manipulation and fraud are commonplace.

Also, stocks on these markets are often very thinly traded,
meaning there is little volume. It is not unusual for a stock listed

on either market to have no trades on a given day. Even two
or three days in a row w(lhoul a trade in a particular stock is

not uncommon.
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SUMMARY AND CONCLUSIONS
This chapter has covered the basics of stocks and stock valuation. The key points include:

1. The cash Rows from owning a share of stock come in the form of future dividends.
We saw thm in certain special cases it is possible to calculate the presenl value of all
the future dividends and thus come up with a value for the srock.

2. As the owner of shares of common stock in a corporation, you have various rights.
including the right to vote to elect corporate directors. Voting in corporate elections
can be either cumulative or straight. Most voting is actually done by proxy. and a
proxy battle breaks out when competing sides try to gain enough votes 10 have their
candidates for the board elected.

3. In addition to common stock, some corporations have issued preferred stock. The
llame stems from the fact that preferred stockholders must be paid Hrst, before
common stockholders can receive anything. Preferred stock has a fixed dividend.

4. The lwo biggest slock markels in the United Slales are the NYSE and the NASDAQ.
We discussed the organization and operation of these two markets. and we saw how
stock price information is reported in the financial press.

This chapter completes Pat1 4 of our book. By now, you should have a good grasp of what
we mean by present value. You should also be familiar with how to (,:alculate present val
ues. Joan payments. and so on. In Pm1 5, we cover c,lpital budgeting decisions. As you will
see. [he techniques you have learned in Chapters 4-7 form the basis for our approach to
evaluating business investment decisions.

CIHAIP"Il"IER RIEVIIEW AND SIEILIF·YIES"Il" IPROBILIEMS
7.1 Dividend Growth and Stock Valuation. The Brigapenski Co. has just

paid a cash dividend of $2 per share. Investors require a 16 percent return from
investments such as this. If the dividend is expected to grow:'11 a steady 8 percent
per year. what is the current value of the stock? What will the stock be worth in
five years?

7.2 Required Returns. Suppose we observe a stock selling for $40 per share.
The next dividend will be $1 per share. anc.1 you think the dividend will grow at
12 percent per year forever. What is the dividend yield in lhis case? The capital
gains yield? The total required return?

• Answers to Chapter Review and Self·Test Problems

7.1 The last dividend, D". was $2. The dividend is expected to grow steadily at
8 percent. The required return is 16 percent. Based on the dividend growth
model, we can say that the current price is:

P" ~ D,/(R - g)

~D"X(I +g)/(R-g)

= $2 X 1.08/(.16 - .08)

= $2.16/.08

= $27
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We could calculate the price in five years by calculating the dividend in five
years and then using the growth model again. Alternatively, \ve could recognize
that the stock price will increase by 8 percent per year and calculate the future
price directly. We'll do both. First, Ih" dividend in five years will be:

D,=DoX(1 + g)'

= $2 x 1.08'

= $2.9387

The price in five years would therefore be:

P, = D, X (I + g)/(R - g)

= $2.9387 X 1.08/.rjR

= $3.1738/.08

= $39.67

Once we understand the dividend model, however, ifs easier to notice that:

P~ = Po X (1 + ;.:)~

= $27 X 1.08'

~ $27 X 1.4693

~ $39.67

Notice that both approaches yield the same price in five years.

7.2 The dividend yield is the next dividend. D
T

• divided hy the current price. po. or
$1/40 = 2.5%. The capital gains yield is the same as the dividend growth rate.
12 percent. The total required return is the sum of the two. 2.5% + 12% = 14.59'(".

7.1 Stock Valuation. Why does the value of a share of stock depend on dividends?

7.2 Stock Valuation. A substantial percentage or the companies listed on the NYSE
and the NASDAQ don't pay dividends. hut investors are nonetheless willing to
buy shares in them. How is this possihle given your answer to the previous qucstion?

7.3 Dividend Policy. Referring to the previous questions. under what circumstances
might a company choose not to pay dividends'!

7.4 Dividend Growth Model. Under what two assumptions can we use the
dividend growth model presented in the chapter to determine the value of a share
of stock? Comment on the reasonableness of these assumptions.

7.5 Common versus Preferred Stock. Suppose a company has a preferred
stock issue and a common stock issue. Both have just paid a $2 dividend. Which
do you think will have a higher price, a share of thc preferred or a share of the
common'?

7.6 Dividend Growth Model. Based on the dividend growth model, what are the
two components of the total return on a share of stock? Which do you think is
typically larger?

7.7 Growth Rate. In the context of the dividend growth model, is it true that the
growth ratc in dividends and the growth rate in the price of the stock are identical?
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7.8 Voting Rights. When it l'.om~s to voting in elections, what arc the differences
between U.S. political democracy and U.S. corporate democracy'!

7.9 Corporate Ethics. Is it unfair or unethical for corporations to create classes of
stuck with unequal votillg rights?

7.10 Voting Rights. Sume companies, such as Googlc, have created classes of stock
with little or no voting rights at all. Why would investors buy such stock?

7.11 Stock Valuation. Ev~luate the following statement: Managers shou Id not
focus on thc current stock value because doing so will lead to an overemphasis on
short-term prolils at the expense of long-term profits.

7.12 Constant Dividend Growth Model. In the constant dividend growth model.
what i:-. the highest reasonable growth rate for a stock's dividend?
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QUESTIONS AND PROBLEMS
1M \)--, .,)

~ Basic
LAIill. (Questions 1-12)

1. Stock Values. Banya, Inc.. just paid a dividend of $2.20 per share on its
stock. The dividends are expected to grow at a constant rate of 4 percent per year,
indennilely. If investors require an II percent return on Banya stock, what is the
current price'! V\'hat will lht: price be in three years? In 15 years?

2. Stock Values. The nexl dividend payment by Carroll. Inc.• will be $1.90 per
share. The dividends are anticipated to maintain a 5.5 percent growth rate, forever. If
the stock currently sells for $47.00 per share, what is the required return? -- y

3. Stock Values. For lhe company in the previous problem, what is the dividend
yield? What is the expected capital gain~ yield?

4.- Stock Values. Diamond Corporation will pay a $3.75 per share dividend
next year. The company pledges to i11l:rease its dividend by 5.5 percent per year.
inJennitcly. If you require a J2 percent return on your investment. how much will

:;> "you pay for the company's stock today? J... :- _ '/ ..,":>
T , _.

5. Stock Valuation. PearL Inc., is expected to maintain a constant 6.3 percent
growth rate in its dividends, indefinitely. If the company ha.s a dividend yield of 3.4
percent. what is the required return on the company's stock?

6. Stock Valuation. Suppose you know that a company's stock currently sells for
$75 per share and the required return on the stock is I J p~rct::nt. You also know
that the total return on the stock is evenly divided between capital gains yield and a
dividcnu yield. If ifs the company's policy to always maintain a constant growth ratc
in its dividends, what is the current dividend per share?

7. - Stock Valuation. Golden Corp. pays a cunstant $17 dividend on its stock. The
company will maintain (his dividend for the next eight years and will then cease
paying dividends forever. If the required return on this stock is 11 percent. what is
the current share price'!

8. Valuing Preferred Stock. Gesto, Inc.. has an issuc of preferred stock outstanding
that pays tl $5 dividend every ycar. in perpetuity. If (his issue currently sells for
$84.12 per share, what is the required return'?

9. Voting Rights. After SLH..:t:cssfully completing your corporate llnance class.
you feel the next challenge ahead is to serve on the board of directors of Cornwall
Enterprises. Unfortunately you will be the only individual voting for you. If
Cornwall has 300,000 shares outstanding and the srock currently sells for $63, how
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Intermediate
(Questions 13-23)
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much will it cost you tu buy a seat if the company uses straight voting? Assume that
Cornwall uses cumulative voting and (here are four seats in the cllITenl election; how
much will it cost you (Q buy a seat now?

10. Growth Rates. The stock price of Rctro Co. is $65. lnvestors require a 12 percenr
rate of return on similar stocks. If the company plans to pay a dividend of $3.80 next
year, what growth rate is expected for the company's stock price?

11. Valuing Preferred Stock. E-Eyes.com has a new issue of prefclTcd slock it (.'alls
20120 preferred. The stock will pay a $20 dividend per year. but the lirst dividend
will nul be paid until 20 years from today. If you require an 8 percent return on this
stock, how moch should you pay today?

12. Stock Valuation. Barnard Corp. will pay a dividend of $3.05 next year. The
company has stated that it will maintain a constant growth rate of 5 percent a YC(.Ir
forever. H you want a 15 percent rate of return, how much will yuu pay for the stock?
What if you want a 10 percenl rate of return? What does this tell you about the
relationship between the rcquired return and the stock price?

13. Nonconstant Growth. Metallica Bearings, Inc., is a young stan-up company.
No dividends will be paid on the stock over the next six years, because the tirm
needs to plow back its earnings to fuel growth. The company will then pay a $9
per share dividend in year 7 and will increase the dividend by 5 perccnt per year
thereafter. If the required return on this stock is 13 percent, what is the current
share price?

14. Nonconstant Dividends. Hetfield and Ulrich, Inc.. has an odd dividend policy.
The company has just paid a dividend of $7 per share and has announced that it will
increase the dividend by $5 per share for each of the next four years, and then never
pay another dividend. If you require a 14 percent return on the company's stock, how
moch will you pay for a share today?

15. Nonconstant Dividends. Stone Sour Corporation is expected to pay the
following dividends over the next four years: $8, $13, $15, and $2.50. Afterwards,
the company pledges to maintain a constant 5 percent growth rate in dividends.
forever. If the required return on the stock is 11 percent, what is the current
share price?

16. Supernormal Growth. Through the Glass Corp. is growing quickly. Dividends
are expected to grow at a 20 percent rate for the next three years, with the growth
rate falling off to a constant 6 percent thereafter. If the required return is 13 percent
and the company just paid a $3.05 dividend, what is the current share price? Hint:
Calculate the first four dividends.

17. Negative Growth. Antiques 'R' Us is a mature manufacturing firm. The company
just paid a $7 dividend, but 111anagement expects to reduce the payout by 5 percent
per year, indefinitely. If you require a 10 percent return on this stock, what will you
pay for a share today?

18. Finding the Dividend. Matta Corporation stock currently sells for $72 per
share. The market requires an II percent return on the firm's stock. If the company
maintains a constant 6.5 percent growth rate in dividends, what was the most recent
dividend per share paid on the stock?

You've collected the following information from your favOI;te financial Web site.
Use it to answer Questions 19-23 (the 52-week Hi and Lo are the highest and lowest
stock prices over the previous 52 weeks).
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52-Week Price Oiv PE Close Net
Hi Lo Stock (Div) Yld% Ratio Price Chg

37.51 28.84 LacledeGrp 1.42 3.9 16 36.64 0.58

32.12 26.09 DukeEn9Y 1.28 4.0 17 31.61 0.39

94.05 72.73 IBM 1.20 1.3 16 91.52 0.17

82.49 52.64 PenneyJC .72 .9 15 79.60 1.53

33.35 26.22 TootsieRoll .32 1.0 22 ?? 0.38

19. Dividend Yield. Find the LJuote for the Laclede Group. Assume th~1 the dividend
is COil stant. 'What wus tht:: highest dividend yield over the past year'! \\,'hat was the
luwest dividend yield over the past year?

20. Stock Valuation. According 10 the Value Line hll'eSf1ll£'11l SUrI'ey, the growth
rate in dividends for ISi"l for the next nve years is expected lO be 19 percent.
Suppose IBM meets this growth rale in dividends for the next five years and then
the dividend growth rale falls [05 percent indefinitely. Assume investors require an
II percent return on IBM stock. Is the stock priced correctly',' \Vhat factors could
affect your answcr'!

21. Stock Valuation. According to the Value Line Im'es1me", Surn>y. the growth
r.lle in dividends for Duke Energy for tht.: previous I() years has been 1.5 percent. If
investors feci this growth rate \""ill continue. what is (he required return for Duke
Energy stock '?

22. Negative Growth. According to the Value Line IlIl'cstment Sun'ey. the growth
rate in dividends for .JCPcnney for the previous 10 years has been -10 percent. If
investors feel this growth rate will continue. what is the required return for .JCPcnncy
stock'? Does this number make sense'? Whf.lt are some of the potential reasons for the
negativc growth in dividends'.)

23. Stock Quotes. Using the dividend yield. calculate the closing price for Tootsie
Roll on this day. The actual closing price for Tootsie Roll was $32.43, Why is your
closing price different? The Value Line IIn'es,mem Surl'ey projects a 7 percent
dividend growrh rate for Toolsie Roll. What is the required retum for the stock using
lhe dividend discount model and the actual stock price?

24. Capital Gains versus Income. Consider four different stocks. all uf which
have a required return of 16 percent and a most recent dividend of 52.80 per share.
Stocks W. X, and Yare expected to maintain constant growth rates in dividends for
the foreseeable future of I() pcrcel1l. 0 percent. and -5 percent pl:r year. respectively.
Stock Z is a growth slock that will increase its dividend by 20 percent for the next
two years and then maintain a constant 12 pcrcent growth rate. thereafter. What is
the dividend yield for em:h of these four stocks'! What is the expected capital gains
yicld'! Discuss the relationship among the vnrioLls returns that you find for each of
these srocks.

25. Stock Valuation. Most corporations pay quarterly dividends 011 their common
stock rather than annual dividends. Barring any unusual circumstances during the
year. the board rai:-.es. lowers. or mainlains {he currenl dividend UllCt.: a year and then
pays this dividend out in equal qu~u·terly inMuliments to its shareholders.

a. Suppose a company clilTently pays a 52.40 ullnllul dividend on ils rommon stock
in a single annual installment. and management plans on raising this dividend by

CHALLENGE
(Questions 24-25)
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WHAT'S ON
THE WEB?

7.1

7.2

7.3

7.4

7.5

6 percent per year indelinitcly. If the required return on this stock is 12 percent
what is the current share price?

b. Now suppose the company in (a) actually pays its annual dividend in equal
quarterly installments: thus the company has just paid a $.60 dividend per share,
as it has for the previous thrce qUal1CI"S. What is your value for the CUTTent
share price now? (Him: Find the equi valent annual end-of-ycar dividend for
each year.) Comment on whether you think this model of stock valuation is

appropriate,

Dividend Discount Model. According to the December 2006 Value Line
lm'estmem SUJi'e)~ the dividend growth rate for ExxonMobil (XOM) is 7 percent.
Find the current stock price quote and dividend information at finance. yahoo.
com. If this dividend growth rate is correct, what is the required return for
ExxonMobil'! Does lhis number make sense (() you?

Dividend Discount Model. Go to www.dividenddiscountmodel.colTI and
enter MRK (for Merck) as the ticker symbol. You can enter a required return
in the Discount Rme box and the site will calculate the stock priee using the
dividend discoUl11 model. If you want an 11 percent return, what price should you
be willing to pay for the stock? At what required return does the cun'ent stock
price make sense? You will need to cnter differcnt required returns until you
arrive at the current stock price. Does this required return make sense'! Using
this market required return for Merck, how does the price change if the required
return increases by I perccnt'? What does this tell you about the sensitivity of the
dividend discount model to the inputs of the equation?

Stock Quotes. Wh~ll is the most expensive publicly traded stock in the United
States'! Go to tinance.yahoo.com and enter BRKA (for Berkshire Hathaway Class
A) and select "Detailed" on the pull-down menu. What is the ClIlTent price per
share? What is the 52-week high and low? How many shares trade on an average
day? How many shares have traded today?

Supernormal Growth. You are illlcrested in buying stock in Coca-Cola (KO).
You believe that the dividends will grow at 15 percent for the next four years and
level off at 6 percenl thereafter. Using the most recent dividend on finance.yahoo.
com, if you want a 12 percent relUl11, how much should you be willing to pay
for a share of stock?

Market Operations. How docs a stock {mde take place? Go to www.nyse.colll.
click on "The Trading Floor" and "Anatomy of a Trade." Describe the process
of a trade 011 the NYSE.



CHAPTER CASE
STOCK VALUATION AT RAGAN, INC.

Ragan, Inc, was founded nine years ago by
brother and sister Carrington and Genevieve

Ragan. The company manufactures and installs com
mercial heating, ventilation, and cooling (HVAC) units.
Ragan, Inc., has experienced rapid growth because
of a proprietary technology that increases the energy
efficiency of its units. The company is equally owned
by Carrington and Genevieve. The original partner~

ship agreement between the siblings gave each
50,000 shares of stock. In the event either wished to
sell stock, the shares first had to be offered to the other
at a discounted price.

Although neither sibling wants to sell, they have
decided they should value their holdings in the com
pany. To get started, they have gathered the following
information about their main competitors:

Ragan, Inc. - Competitors

Stock
EPS DPS Price ROE R

Arctic
Cooling, Inc. $0.82 $0.16 $15,19 11% 10%

National Healing
& Cooling 1.32 0.52 12A9 14 13

Expert HVAC
Corp. -0.47 OAO l1A7 14 12-----

Industry
Average $0.56 $0.36 $13.05 13% 11.67%

Expert HVAC Corporation's negative earnings per
share were the result of an accounting write-off last
year. Without the write-off, earnings per share for the
company would have been $0,97.

Last year, Ragan, Inc., had an EPS of $4.32
and paid a dividend to Carrington and Genevieve of
$54,000 each. The company also had a return on eq
uity of 25 percent The siblings believe that 20 percent
is an appropriate required return for the company.

1. Assuming the company continues its current growth
rate, what is the value per share of the company's
stock?

2. To verify their calculations, Carrington and Genevieve
have hired Josh Schlessman as a consultant Josh
was previously an equity analyst and covered the
HVAC industry. Josh has examined the company's
financial statements, as well as examining its
competitors. Although Ragan. Inc .. currently has a
technological advantage, his research Indicates
that other companies are investigating methods to
improve efficiency. Given this, Josh believes that
the company's technological advantage will last
only for the next five years, Aher that period, the
company's growth will likely slow 10 the industry
growth average. Additionally, Josh believes that the
required return used by the company is too high. He
believes the industry average required return is more
appropriate. Under this growth rate assumption,
what is your estimate of the stock price?
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Net Present Value and
Other Investment Criteria

AFTER STUDYING THIS CHAPTER,
YOU SHOULD HAVE A GOOD
UNDERSTANDING OF:

By 2006, the manufacturing of iarge jet airplanes had shrunk

to two major competitors, Boeing and Airbus, and the com

petition between the two was stiff. In an effort to increase its mar-

DIGITAL STUDY TOOLS

Accounting rates of return and some of the
problems with them.

The internal rate of return criterion and its
strengths and weaknesses.

o

ket share, Boeing began development of the 787 Dreamliner.

Designed to carry 200 to 300 passengers, the Dreamliner was

a radical departure from previous airplanes. The lightweight,

one-piece, carbon fiber fuselage replaced about 1,200 sheets

of aluminum and 40,000 rivets, reducing weight by 15 percent.

Additionally, the new engines had larger fans that were expected

to reduce fuel consumption by 20 percent. The estimated devel

opment cost of the Dreamliner? Over $8 billion I

Boeing's development of the Dreamliner offers an example of a

capital budgeting decision. A product introduction such as this one,

with a price tag in the billions, is obviously a major undertaking, and

the risks and rewards must be carefully weighed. In this chapter, we

discuss the basic tools used in making such decisions.

This chapter introduces you to the practice of capital bud

geting. Back in Chapter 1we saw that increasing the value of the

stock in a company is the goal of financial management. Thus,

what we need to learn is how to tell whether a particular investment will achieve that or not. This

The payback rule and some of its
shortcomings.

Why the net present value criterion is the
best way 10 evaluate proposed investments.

The modified internal rate of return.

The profitability index and its relation to net
present value.

Self-study software

Multiple-choice quizzes

Flashcards for testing and learning

•
•
•

chapter considers a variety of techniques that are actually used In practice. More importantly,

it shows how many of these techniques can be misleading, and it explains why the net present

value approach IS the right one.
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I n Chapter I, we identified the three key areas of concern to the financial manager. The
tirst of these was the following: What long-term investments should we make? We called

this the capilal budgeting decision. In this chapter. we begin to deal with the issues that
arise in answering this question.

The process of allocating, or budgeting, capital is usually more involved than just de
ciding whether or not to buy a particular fixed asset. We will frequently face broader issues
like whether or not we should launch a new product or enter a new market. Decisions such
as these will determine the nature of a firm's operations and products for years to come,
primarily because fixed asset investments are generally long-lived and not easily reversed
once they are made.

For these reason~. the capital budgeting question is probably the most important issue
in corporate finance. How a firm chooses to finance its operations (the capital structure
question) and how a firm manages its short-term operating activities (the working capital
question) are certainly issues of concern. but it is the fixed assets that define the business
orthe firm. Airlines, for examplc, arc airlines because they operate airplanes. regardless of
how they finance them.

Any tirm possesses a huge number of possible investments. Each possible investment
is an option available to the firm. Some options arc valuable and sume are not. The essence
of successful financial management. of course, is learning to identify which are which.
With this in mind, our goal in this chapter is to introduce you to the techniques used to
analyze potential business ventures to decide which arc worth undertaking.

We present and compare several ditlerent procedures used in practice. Our pIimary goal is to

aCljuaint you with the advantages and disadvantages of the vwious approaches. As we shall see,
the most important concept in this area is the idea of net present value. We L:onsider this next.

NET PRESENT VALUE
In Chapter 1. we argued that the goal of financial management is to create value for the
stockholders. The financial manager must therefore examine a potential investment in light
of its likely effect on the price of the tirm's shares. In this section, we describe a widely
used procedure for doing this. the net present value approach.

The Basic Idea

An investment is worth undertaking if it creates value for its owners. In the most general
sense, we create value by identifying an investment worth more in the marketplace than it
costs us to acquire. How can something be worth more than it costs'! It's a case urthe whole
being W011h more than the cost of the parts.

For example, suppose you buy a run-down house for $25,000 and spend another
$25,000 on painters, plumbers, and so on to get it fixed up, Yom total investment is S50,000,
When the work is completed, you place the house back on the market and find that it's
worth $60,000, The market value (S60,OOO) exceeds the cosI (S50,000) by SIO,OOO, What
you have done here is to act as a manager and bring together some fixed assets (a house),
some labor (plumbers, carpenters, and others), and some materials (carpeting, paint. and so
on), The net result is that yuu have created $10,000 in value, Put another way, this SI 0,000
is the value added by management.

With our house example, it turned out qfter the fact that S10,000 in value was created.
Things thus worked out very nicely. The real challenge, ofcourse, would have been to somehow
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net present value
INPVI

The difference beLween
an Investment's markeL
value and Its cost

discounted cash
flow (DCF) valuation

The process or valuing
an Investment by
discounting Its future
cash flows

PAR T 5 Capital Budgeting

identify ahead (d'time whether or not investing the necessary 550.000 was a good idea in the
tirst place. This is what capital budgeting is all about, namely. trying to determine whether a
proposed investment or project will be worth more than it costs once it is in place.

For reasons that will be obviou~ in a moment. the difference between an investment's
market value and its cost is called the net present value of the investment. abbreviated NPV.

In other words. net present value is a measure of how much value is created or added today by
undertaking an investment. Given our goal of creating value for the stockholders. the capital
budgeting process can be viewed as a search for investments with positive net present values.

'With our run~down house. you can probably imagine how we would go about making
the capital budgeting decision. We would lIrst look at what comparable. fixed-up properties
were selling for in the market. We would then get estimates of the cost of buying a par
ticular property. fixing it up. and bringing it to market. At this point. we have an estimated
total cost and an estimated market value. If the difference is positive. then this investment
is worth undertaking because it has a positive estimated net present value. There is risk. of
course. because there is no guarantee that our estimat~swill turn out to be correct.

As our example illu~trate~. investment decisions are greatly simplified when there is a
market for assets similar to the investment we are considering. Capital budgeting becomes
much more difficult when we cannot observe the market price for at least roughly compa
rable investments. The reason is that we arc then faced with the problem of estimating the
value of an investment using only indirect market information. Unfortunately, this is pre
cisely the situation the financial manager usually encounters. We examine this issue next.

Estimating Net Present Value

Imagine we are thinking of staning a business to produce ~md. sell a new product. say. organic
fertilizer. We can estimate the stml~up costs with reasonable accuracy hecause we know what
we will need to buy to begin production. WOllkl this be a good investment'? Based on our dis
cussion. you know that the answer depends on whether or not the value of the new business
exceeds the cost of starting it. In other words. does this investment have a positive NPY?

This problem is much more difficult than our "fixer-upper" house example. because
entire fertilizer companies arc not routinely bought and sold in the marketplace: so it is
essentially impossible to observe the market value of a similar investment. As a result. we
must somehow estimate this value by other means.

Based on our work in Chapters 4 and 5. you may be able to guess how we will go
about estimating the value of our fertilizer busine~~. We willlirst try to estimate the future
cash ftov,'s we expect the new bu~ines~ to produce. \Ve \vill then apply our basic discounted
cash How procedure to estimate the present value of those cash Hows. Once we have this
estimate. we then estimate NPY as the difference between the present value of the future
cash flows and the cost of the investment. As we mentioned in Chapter 5. this procedure is
often called discounted cash flow. or DCF, valuation.

To see how we might go about estimating NPY, suppose we believe the cash rev
enues from our fertilizer business will be $20.000 per year. assuming everything goes as
expected. Cash costs (including taxes) will be 514.000 per year. We will wind down the
business in eight years. The plant. property. and equipment will be worth $2.000 as salvage
at that time. The project costs $30,000 to launch. We use a 15 percent discount rate on new
projects such as this one. Is this a good investment'! If there are 1.000 shares of stock out
standing. what will be the effect on the price per share from taking th~ investment'!

From a purely mechanical perspective. we need to calculate the present value of the
future cash Oows at 15 percent. The net cash inflow will be 520.000 cash income less
$14,000 in costs per year for eight years. These cash flows are illustrated in Figure R.1.
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Time 0 2 3 4 5 6 7 8
(years) I I I I I I I I
Initial cost -$30

Inflows $20 $20 $20 $20 $20 $20 $20 $20

Outflows - 14 - 14 - 14 - 14 - 14 - 14 - 14 - 14
Net inflow $ 6 $ 6 S 6 $ 6 $ 6 $ 6 $ 6 $ 6
Salvage _2
Net cash flow -~ L§ $ 6 U U U U U Ul

As Figure X.I sugge....t~, we effectively have an eight-year annuity of $20.000 - 14,000 =

$6,000 per year along with a single lump-sum inflow of S2,{)()O in eight years. Calculating
the present value of the future cash flows thus comes down to the same type of problem we
considered in Chapter 5. The total present value is:

Present value = $6,000 x (1 - 1/1.158 )1.15 + 2,000/1.158

= $6,000 x 4.4873 + 2,000/3.0590

= $26,924 + 654

= $27,578

When we compare this to the 530.000 estimated co.... 1, the NPV is:

NPV = -$30,000 + 27,578 = -$2,422

Therefore. this is /lot a good investment. Based on our e.... limates. taking it would decrease
the total value of the stock by $2,422. With l.()(m shares outstanding. our best estimate of
the impact or taking this project is a loss of value or 52.422/ 1,000 = $2.422 per share.

Our fertilizer example illustrates how NPY estimates can be used to determine whether
or not an investment is desirable. From our example. notice that if the NPY is negative,
the effect on share value WIll be unfavorable. If the NPV were positive. the effect would
be favorable. As a consequence. all we need to know about a particular proposal for the
purpose of making an accept-reject decision is whether the NPY is positive or negative,

Given that the goal of financial management is to increase share value. our discussion
in this section leads us to the lief prt'sent vollle rule:

I~n inve.stment should be accepted if the net present value is positive and rejected if it
IS negative.

In the unlikely event that the net present value turned out to be exactly zero. we would be
indifferent between taking the investment and not taking it.

Two comments about our example are in order. First and foremost. it is not the rather
mechanical process of discounting the cash flows that is important. Once we have the cash
flows and the appropriate discount rate. the required calculations are fairly straightforward.
The task of coming up with the cash flows and the discount rate in the first place is much
more challenging, We will have much more to say about this in our next chapter. For the
remainder of this chapter. we take it as given that we have estimates of the cash revenues
and costs ancl, where needed. an appropriate discount rate.

The second thing to keep in mind about our example is that the -$2.422 NPY is an esti
mate. Like any estimate. it can be high or low, The only way to find out the true NPY would
be to place the investment up for sale ancl see what we could gel for it. We generally won't be
doing this, so it is import~ll1t that our estimates be reliable, Once again, we will have more to say
ahout this later. For the rest of this chapter, we will assume that the estimates are accurate,
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Using the NPV Rule

Suppose we are asked to decide whether or not a new consumer product should be launched. Based

on projected sales and costs. we expect thai the cash flows over the five-year IIle 01 the prOject will

be $2,000 In the first two years. $4.000 In the next two, and $5.000 in the last year. II will cost about

$10,000 10 begin production We use a 10 percent discount rate 10 evaluate new products What

should we do here?

Given the cash flows and discount rale. we can calculate the total value of the product by dls

counhng the cash tlows back to the present.

Present value = $2.0eXV1.1 + 2.000/1. I' + 4,000/1.1 3 + 4.000/1.1~ + 5.000/1 13

~ $1.818 + 1.653 + 3,005 + 2,732 + 3.105

~ $12.313

The present value of the expected cash flows is $12.313. bul the cost of gelling Ihose cash tlows IS

only $10.000. so the NPV IS $12.313 10.000 = $2.313. This is posilive: so. based on the net present

value rule. we should lake on the project

Calculating NPVs with a Spreadsheet

Spreadsheets and financial calculators are commonly used to calculate NPVs. The procedures used

by vanous financial calculators are too different for us to illustrate here. so we will focus on USing a
spreadsheet (fInanCial calculators are covered In Appendix OJ ExamlfllflQ the use of spreadsheets In

this context also allows us to issue an Important warning Let's rework Example 8.1

A B C 0 E F G I H
1 I
2 Using a spreadsheet to calculate net present values

3
4 From Example 8.1. the proJect's cost IS $10,000. The cash flows are $2.000 per year for the first two

5 years, $4,000 per year for the next two. and $5,000 in the last year. The discount rate is

6 10 percent; what's the NPV?

7

8 Year Cash flow

9 0 -$10,000 Discount rate = 10%

10 1 2,000

11 2 2,000 NPV_ $2,102.72 (wrong answer)

12 3 4,000 NPV~ $2,312.99 (right answer)

13 4 4.000

14 5 5,000

15
16 The formula entered in cell F11 is = NPV(F9,C9:C14). This gives the wrong answer because the

17 NPV tunction actually calculates present values, not net present values.

18 I I I I
19 The fonnula enlered in cell F12 is = NPV(F9,Cl0:C14) + Cg. This gives the right answer because the

20 NPV function is used 10 calculate the present value 01 the cash flows and then the initial cost is

21 subtracted to calculate the answer. Notice that we added cell C9 because it is already negative.
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As we have seen in this section. estimalillg NPV is one way of assessing the profit·
ability of a proposed investment. It is certainly not the only way profitability is assessed.
and we now turn to some alternatives. As we will sec, when compared to NPV. each of the
ways of assessing profitability that we examine is flawed in some key way; so, NPV is the
preferred approach in principle. if not always in practice.

In our nearby Spre(f(I.\·!leel Strategies box. we rework Example 8.1. Notice that we

have provided two answers. By comparing the answers to that found in Example 8.1, we
see that the lIrst answer is wrung even though we used the spreadsheet's NPV formula.
What happened is thar the "NPV" function in our spreadsheet is actually a PV function:
unfortunately. one of the original spreadsheel programs many years ago got the definition
wrong. and subsequent spreadsheets have copied it! Qur second aIlswer shows how to lise
the formula properly.

The example here illustrates the danger of blindly using calculators or computers with
out understanding what is going on: \\'e shudder to think of how many capital budgeting
decisions in the real world are ba.."ied Oil incon'ec( use of Ihis particular function. Wc will sce
another example of something thaI can go wrong with a spreadshcct latcr in the chapler.

CONCEPT QUESTIONS

8.la What is the net present value rule?

8.th If we sayan investment has an NPV of $1.000. what eXHclJy do we mean'!

THE PAYBACK RULE
II is very common in practice to talk of the pHyback on a proposed investment. Loosely. the
payhack is the length of time it takes to recover our initial investment, or "get our bait back."
Because this idea is widely understood and used. we will examine it in some detail.

Defining the Rule

We can illustrate how to calculate a payback with an example. Figure 8.2 below shows
the cash flows from a proposed investment. How many years do we have to wait until
the accumulated cash flows from this investment equal or exceed the cost of the invest·
ment? As Figure 8.2 indicates. the initial investment is $50.000. After the first year. the
linn has recovered S30,000. leaving $20.000 outstanding. The cash Aow in the second
year is exactly $20.000. so this investment "pays for itself' in exactly two years. Put
another way, the payback period (or just payback) is two years. If we require a pay
back of. say. three years or less. then this investment is acceptable. This illustrates the
payhack period rule:

IBased on the payback rule, an investment is acceptable if its calculated payback period
is less than some prespecified number of years.
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payback period
The amount of [Ime
reqUired for an
Investment to generate
cash flows suffICient to
recover Its initial cost.

Year 0

I
-550,000 530,000

2

I
520,000

3

I
510,000

4

I
55,000

Net project cash flows
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In our example. the paybal:k works out to be exactly two years. This won 'I usually
happen. of course. When Ihl: numbers don '{ work out exactly. it is customary to work with
fractional years. For example. suppose the initial investment is $60.000. and the cash flows
arc S20.000 in the first year and $90.000 in the second. The cash ftows ovcr thc lirst tlVO
years are $1 1O.00U. so Ihl: project obviollsly pays back sometime in the second yem. After
the tirst year. the project has paid back $20.000. leaving $40.000 to be recovered. To figure
out the fractional year. note that this $40,000 is $40.000/90,000 = 4/9 of the sccond year's
c:Jsh flow. Assuming that the $90.000 cash flow is paid uniformly throughmu the year. the
payback would thus be l-lfi, years.

Calculating Payback

The projected cash flows from a proposed Investment are

Year

1
2
3

Cash Flow

$100
200
500

TABLE 8.1

Expected cash
flows for Projects A
through E

ThiS project costs $500. What IS the payback period for thiS Investment?

The Initial cost is $500, After the first IwO years. the cash flows total $300 Arter the third year. the

lotal cash flow IS $800, so the project pays back sometime between the end of year 2 and the end of

year 3 Since the accumulated castl flows for Ihe first two years are $300, we need to recover $200 In

the third year. The third-year cash flow is $500, so we Will have 10 wait $200/500 = .40 year to do thiS

The payback period IS thus 2 4 years, or about two years and five months

Now that we know how to calculate the payback period on an investment. using the
payback period fUll: for making decisions is straightforward. A pal1icular cutoff time is
selected, say, two years, and all investmem projel:ts that have payback periods of two years
or less are al:cepted, and all of those {hal pay back in more than (wo years arc rejected.

Tablr.:: 8.1 ilJus(rates cash flows for five differem projects. The ligures shown as {he
Yenr 0 (:ash flows are (he cost of the investment. We examine (hese (0 indicate somc pecu
liarities that can, in principle, arise with payback periods.

The payback for the first projecL A. is easily calculated. Thc sum of the cash flows for
the first two years is $70, leaving us with $100 - 70 = $30 to go. Since the cilsh now in
the third year is $50. the payback occurs somclimt: in that year. When we compare the $30
we need to the $50 that will be coming in. we get S)301S0 = .60: so, payback will occur
60 percent of the way into the year. Tht: payback period is thus 2.6 years.

Year A B C 0 E

0 -$100 -$200 -$200 -5200 -$ 50
1 30 40 40 100 100
2 40 20 20 100 - 50,000,000
3 50 10 10 - 200
4 60 130 200
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Project B's payback is also ea<.;y to calculate: It never pays back because the cash
tlows Ilc:vcr total up to the original invcsllnent. Project C has a payback of exactly four
years because it supplies the S130 that B is missing in year 4. Project 0 is a little strange.
Because of the negative t:ash flow in year 3, you can easily verify that it has two different
payback periods. two years and four years. Which of these is correct? 8mh of them: the
way the payback period is calculated doesn't guarantee a single answer. Finally, Project E
is obviollsly unrealistic. but it docs pay back in six months. thereby illustrating the point
that a rapid payback does nol guarantee a good investment.

Analyzing the Rule

When compared to the NPY rule, the payback period rule has some rather severe short
comings. First, the payback period is calculated by simply adding up the future cash flows.
There is no discounting involved. so the time value of money is completely ignored. The
payback rule also fails to consider risk differences. The payback would be calculated the
same way for both very risky and very safe projects.

Perhaps the biggest problem with the payback pcriod rule is coming up with the right
cutoff period. because we don't really have an objective basis for choosing a panicular
number. Put another way. there is no economic rationaJe for looking at payback in the tina
place, so we have no guide as to how to pick the cutoff. As a result. Wl: end up using a
Ilumber that is arbitrarily chosen.

Suppose we have sOI1lL:how decided on an appropriate payback periCK.1. say two years or
l~:-,s. As we have scen. the paybuck period rule ignores the time vuhle of money for the first
two years. More seriously. cash flows after Ihe second year arc ignored entirely. To see this.
consider the two investments. Long and Short. in Table 8.2. Both projc<.:ts <.:osl $250. Based on
our discussion. the payback 011 Long is 2 + S50/100 ;: 2.5 years. and the payback on ShOll is
I + S 150/200 = J.75 years. With a eutoll 01" two years. ShOI1 is acceptable and Long is not.

Is the payback period rule giving us the right decisions'? Maybe not. Suppose again
that we require a 15 percent return on this type of investment. We can calculate the NPY
for these two investments as:

NPV(Short) = -$250 + 100/1.15 + 200/1.15' = -$11.81

NPV(Long) = -$250 + 100 x (1 -1/1.15')/.15 = $35.50

I ow we have a problem. The NPV of the shorter-terlll investment is actually negative.
meaning that taking it diminishes the value of the shareholders' equity. The opposite is true
for the longer-term investment-it increases share value.

Our example illustrates two primary shortcomings of the payback period rule. Firsl,
by ignoring lime value, we may be led to take investments (like ShOll) that actually are
worth less than they cost. Second, by ignuring cash flows beyond the cutoff. we may be
led to reject profitable long-term investments (like Long). More generally. using a payback
period rule will tend to bias us towards shorter-term investments.

Year Long Short

a -$250 -$250
1 100 100
2 100 200
3 100 a
4 100 a
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TABLE 8.2

Investment projected
cash flows
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Redeeming Qualities of the Rule

Despite its shortcomings, the payback period rule is often used by large and sophislicaLcd
companies when they arc making relatively minor decisions. There arc several reasons for
this. The primary reason is that Illany decisions simply do not warrant detailed analysis be
cause the cost of the analysis would exceed the possible loss from a mistake. As a practical
malter, an investment that pays back rapidly and has benefits extending beyond the cutoff
period probably has a positive NPY.

Small investment decisions are made by the hundreds CVCIY day in large organizations.
Moreover, they are made at all levels. As a result. it would not be uncommon for a corpo
ration to require. for example, a two-year payback on all investments of less than $10.000.
Investments larger than this are subjected to greater scrutiny. The requirement of a t\Vo
year payback is not perfect for reasons we have seen. but it docs exercise some control over
expenditures and thus has the effect of limiting possible losses.

In addition to its simplicity. the payback rule has two other positive features. First. be
cause it is biased towards sh0l1-tenn projects. it is bialied towards liquidity. In other words.
a payback rule tends to favor investments that free up cash for other uses more quickly.
This could be very important for a small business: it would be less so for a large corpora
tion. Second. the cash flows that are expected to occur later in a project's life are probably
more uncertain. Arguably. a payback period rule adjusts for the extra riskiness of later cash
flows, but it does so in a rather draconian fashion-by ignoring them altogether.

We should note here that some of the apparent simplicity of the payback rule is an
illusion. The reason is that we still must come up with the cash flows IIrst. ami. as we
discuss above. this is not at all easy to do, Thus, it would probably be more accurate to say
that the concept of a payback period is both intuitive and easy to understand.

Summary of the Rule

To summarize. the payback period is a kind of "break-even" measure. Because time value
is ignored, you can think of the payback period as the length of time it takes to break even
in an accounting sense. but not in an economic sense. The biggest drawback to the payback
period rule is that it doesn't ask the right question. The relevant issue is the impact an
investment will have on the value of our stock. 110t how long it takes to recover the initial
investment.

Nevcl1heless, because it is so simple. companies often usc it as a screen for dealing with
the myriad of mjnor investment decisions they have to make. There is cel1ainly nothing wrong
with this practice. Like any simple rule of thumb. there will be some el1'or~ in using it, bm it
wouldn't have survived all this time if it weren't useful. Now that you understand the mle. you
can be on the alert for those circumstances under which it might lead to problems. To help yuu
remember, the following table lists the pros and cons of the payback peliod rule.

Advantages and Disadvantages of the Payback Period Rule

Advantages

1. Easy 10 understand.

2. Adjusts lor uncertainty of later cash flows.

3. Biased towards liquidity.

Disadvantages

1. Ignores the time value of money.

2. Requires an arbitrary cutoff point.

3. Ignores cash flows beyond the cutoff date.

4. Biased againsllong-Ierm projects, such as
research and development, and new projects.
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CONCEPT QUESTIONS

S.2a In words. whal is the payback period? The payback period rule?

S.2b Why do we say that the payback period is, in It !'Cnse. an accounting hreak-cven measure?

THE AVERAGE ACCOUNTING RETURN
Another attractive, but f~awed. approach to making capital budgeting decisions involves
the average accounting return (AAR). There arc many different definitions of the AAR.
However, in one form or anolher. the AAR is always defined as:

Some measure of average accounting profit
Some measure of average accounting value

Th~ specific definition we will use is:

Average net income
Average book value

To see how we might calculate this number. suppose we ~u-c deciding whether or not to open
a store in a new shopping mall. The required investment in improvements is $500.000.
The store would have a nvc-year life because everything reverts to the mall owners a[[er
thal time. The required investment would be 100 pen:ent depreciated (straight-line) over
live years. so the depreciation would he $500.000/5 = $100.000 por year. The tax rate is
25 percent. Table 8.3 contains the projected revenues and expenses. Based on these figures.
net income in each year is also shown.

To calculate the average book value for this investment, we notc thal we started out
with a book value of S500.000 (Ihe initial cost) and ended up al $0. The average book value
during Ihe life of the investment is Ihus ($500.000 + 0)/2 = $250.000. As long as we use
straight-line depreciation and a zero salvage value. the average investlllellt will always be
one-half of the initial inveSII11Cnt. 1

Looking at Table 8.3. we see that net income is SI00.000 in the first year. S150.000 in
the second year. $50.000 in the third year. SO in Year 4. and -S50.000 in Year 5. The aver
age net income. then. is:

[$100,000 + 150,000 + 50,000 + 0 + (-50,000))15 =$50,000

The average accounting return is:

AAR = Average net income = $50,000 = 20%
Average book value 250,000

If the firm has a target AAR less than 20 percent thell this investment is acceptable: other
wise. it is not. The {l\'erage accOlllltilIR relllm mle is thus:

Based on the average accounting return I'llle, a project is acceptable if its average
accounting return exceeds a target average accounting return.

I '''Ie could. (If c(}ur~e_ cakulatc the average uf [he ~ix hook value:.; directly. In thou~'lmh. we would have
(S:iOO + 400 + 3fKI + ~(Kl + UK) ~ 0)/6 = $250.
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average
accounting return
(AAR)

An Investment's
average net Income
diVided by ils average
book value.
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TABLE 8.3

Projected yearly
revenue and
costs for average
accounting return

PAR T 5 Capital Budgeting

Year 1 Year 2 Year 3 Year 4 Year 5

Revenue $433,333 $450,000 $266,667 $200,000 $133,333
Expenses 200,000 150,000 100,000 100,000 100,000

Earnings before
depreciation $233,333 5300,000 $166,667 $100,000 $ 33,333

Depreciation 100,000 100,000 100,000 100,000 100,000

Eamings before taxes 5133,333 $200,000 $ 66,667 $ ° -$ 66,667
Taxes (25%) 33,333 50,000 16,667 ° 16,667

Net income $100,000 5150,000 5 50,000 5 ° -$ 50,000

Average net income = ($100,000 + $150,000 ~ $50,000 + °-50,000) =550,000

Average book value = 5500,°
2
°0 + 0 $250,000

As we will see next. this rule has a number of problems.
You should recognize the chief drawback to the AAR immediately. Above all else. the

AAR is not a rate of return in any meaningful economic sense. Instead. it is the ratio of
two accounting numbers. and it is not comparable to the returns offered. for example. in
financial markets. ~

One of the reasons the AAR is not a true rate of return is that it ignores time value.
When we average figures that m:clIr at different times, we arc treating the /leur future and
the more distant future the same way. There was no discounting involved when we com
puted the average net income, for example,

The second problem with the AAR is similar 10 the problem we had with the pay
back period rule concerning the lack afan objective cutoff period. Since a calculated
AAR lS really not comparable to a market return, the target AAR must somehow be
specified. There is no generally agreed-upon way to do this. One way of doing it is
to calculate the AAR for the firm as a whole and lise this as a benchmark. bUI there
are lots of other ways as well.

The Ihird. and perhaps worst. flaw in Ihe AAR is that it doesn't even look al the
right !hings. Instead of cash flow and markel value, it uses nel income and book value.
These are both poor substitutes. As a result. an AAR doesn't tell LIS what the effect on
share price will be from taking an investment. so it doesn't tell us what we really want
to know.

Does the AAR have any redeeming features? About the only one is that it almost
always can be computed, The reason is that accounting information will almost always be
available, both for the project under consideration and for the firm as a whole, We hasten
to add that once the accounting information is available, we can always convel1 it to cash
flows, so even this is not a particularly important fact. The AAR is summari7.ed in the table
thar follows,

~The AAR is do~e1y related tll the return on :1,,;el', or ROA. discus..ed in Chapter J. In pr..lctic~, the AAR is
~ometime~ com pUled by tirsl calculating Ihe ROA for each year :llld then avemging the results. Ttll~ produce~ a
number thai is similar. but not idenlical. to Ihe one we computed.
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Advantages and Disadvantages of the Average Accounting Return
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Advantages

1. Easy to calculate.

2. Needed information will usually
be available.

CONCEPT QUESTIONS

Disadvantages

1. Not a true rate of return; time value of
money is ignored.

2. Uses an arbitrary benchmark cutoff rate.

3. Based on accounting net income and book
values, not cash flows and market values.

8.3a What is an average accounting rate of relUrn. or AAR?

8.3b What are the weaknesses of the AAR rule?

THE INTERNAL RATE OF RETURN
We now com~ to the most important alternative to NPV. the internal rate of return, uni
versally known as the IRR. As we will see, the IRR is closely related to NPY. With the IRR,
w~ try to lind a single rate of return that summarizes the merits of a project. Furthermore.
wc want this ratc to be an "internal" rate in the sense that it only depends on the cash flows
of a particular investment, not on rates offered elsewhere.

To illustrate the idea behind the IRR, consider a project that costs $100 today and
pays $110 in one year. Suppose you were asked, ';What is the return on this investment?"
What would you say? It seems both natural and obvious to say that the return is 10 pcrcent
because, for every dollar we put in. we get $1.10 back. In fact, as we will sce in a moment,
10 percent is the internal rate of return, or IRR. on this investment.

Is this project with its 10 percent IRR a good investment'? Once again, it would seem
apparent that this is a good investment only if our required return is less than 10 percent.
This intuition is also correct and illustrates the JRR rule:

Based on the TRR rule, an investment is acceptable if the IRR exceeds the required
return. It should be rejected otherwise,

Tmagine that we wanted to calculate the NPV for our simple investment. At a discount
rate of R, the NPV is:

NPV = -$100 + 110/(1 + R)

Now. suppose we didn't know the discount rate. This presents a problem. but we could
still ask how high the discount rate would have to be before this project was unacceptable.
We know that we are indifferent between taking and not taking this investment when its
NPY is just equal to zero. In other words, this investment is economically a break-even
proposition when the NPY is zero because value is neither created nor destroyed. To find
the break-even discount rate, we set NPV equal to zero and solve for R:

NPV = 0 = -$100 + 110/[1 + RI

$100 = $110/(1 + R)

1 + R = $110/100 = 1.10

R= 10%

internal rate of
return (IRR)

The discount rate that
makes the NPV ot an
investment zero
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This 10 percent is what we already have called the return on this investment. What we have
IlOW illustrated is that the internal rate of return on an investment (or just "return" for short)
is the discount rate that makes the NPY equal to zero. This is an important observation, so
it bears repeating:

The IRR on an investment is the required return that results in a zero NPY when it is
lIsed as the discount rate.

The fact that the lRR is simply the discount rate that makes the NPV equal to zero
is important because it tells us how to calculate the returns on more complicated invest
ments. As we have seen, finding the IRR turns out to be relatively easy for a single-period
investment. However, suppose you were now looking at an investment with the cash flows
shown in Figure 8.3. As illustrated, this investment costs S100 and has a cash flow of $60
per year for two years. so it's only slightly more complicated than our single-period exam
ple. However, if you were asked for the return on this investment. what would you say'?
There doesn't seem to be any obvious answer (at least to LIS). However, bascd on what we
now know. we can set the NPV equal to zero and solve for the discount rate:

NPV = 0 = -$100 + 60/11 + IRR) + 60/11 + IRR)'

Unfortunately, the only way to find the IRR in general is by trial and error. either by hand or
by calculator. This is precisely the same problem that came lip in Chapter 5 when we found
the unknown rate for an annuity and in Chapter 6 when we found the yield to maturity on a
bond. In fact. we now see that. in both of those cases, we were finding an IRR.

In this particular case, the cash flows form a two-period, $60 annuity. To tInd the un
known rate. we can try some different rates until we get the answer. If we were to start with
a 0 percent rate, the NPV would obviously be $120 - 100 = $20, At a 10 percent discount
rate, we would have:

NPV = -$100 + 60/1.1 + 60/1.1' = $4.13

Now, we're getting close. We can summarize these and some other possibilities as shown
in Table 8.4. From our calculations, the NPV appears to be zero between 10 percent and
15 percent. so the IRR is somewhere in that range. With a little more effort, we can find that
the IRR is about 13.1 percent. So, if our required return is less than 13.1 percent, we would
take this investment. If our required return exceeds 13.1 percent. we would reject it.

By now. you have probably noticed that the IRR rule and the NPY rule appear to

be quite similar. In fact. the IRR is sometimes simply called the discOllJlted cash flow, or
DCF. return. The easiest way to illustrate the relationship between NPV and IRR is to plot
the numbers we calculated in Table 8.4. We put the different NPYs on the vertical axis,

FIGURE 8.3

Project cash flows

TABLE 8.4

NPV at different
discount rates

Year 0

I
-$100

Discount Rate

0%
5

10
15
20

I
+$60

NPV

$20.00
11.56
4.13

- 2.46
- 8.33

2

I
+$60
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FIGURE 8.4

R(%)

An NPV profile

or y-axis, and the discount rates on the horizontal axis, or x-axis. If we had a very large
number of points, the resulting picture would be a smooth curve called a net present value
profile. Figure 804 illustrates the NPY protiIc for this project. Beginning with a 0 percent
discount rate, we have $20 plotted directly on the y-axis. As the discount rate increases, the
NPY declines smoothly. Where will the curve cut through the x-axis? This will occur where
the NPY is just equal to zero, so it will happen right at the IRR of 13.1 percent.

In our example, the NPV rule and the IRR mle lead to identical accept-reject decision'.;. We
will accept an investment using the IRR rule if the required return is less than 13.1 percent. As
Figure HA illustrates. however, the NPY is IX)sitive at any discOlmt rate less than 13.1 percent, so we
would accept the investment using the NPV rule a<.; well. TIle two rules are equivalent in this case.

Calculating the IRR

A project has a lotal up-front cost of $435.44 The cash flows are $100 In the first year, $200 in the

second year, and $300 in the third year What's the IRR? If we require an 18 percent return. should we

take this investment?

We'll describe the NPV profile and find the IRR by calculating some NPVs at different discount

rates You should check our answers ror practice Beginning With 0 percent. we have:

net present value
profile

A graphical
representation of the
relatIonship between
an investment's NPVs
and various dIscount
rates

Discount Rate

0%
5

10
15
20

NPV

$164.56
100,36

46.15
,00

-39.61

The NPV is zero at 15 percent, so 15 percent is the IRR. If we require an 18 percent return, then we

should nol take the investment. The reason is that the NPV is negative at 18 percent (verify that it is

-$24.47). The lRR rule tells us the same thing in thJS case. We shouldn't take thiS Investment because

ils 15 percent return is below our requIred 18 percenl return
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At this point. you may be wondering whether the IRR and NPV rules always lead
to identical decisions. The answer is yes as long as two very important conditions are
met. First. the project's cash Hows must be (,o1I\'cmimwl. meaning that the first cash flow
(the initial investment) is negative and all the rest are positive. Second, the project must
be indepelldeflf. meaning that the decision to accept or reject this project does not affect the
decision to accept or reject any other. The first of these conditions is typically met. but
the second often is nolo In any case. when one or both of these conditions arc not met,
problems can arise. We discuss some of these in a moment.

Calculating IRRs with a Spreadsheet

Because IRRs are so tedious to calculate by hand, financial calculators and, especially, spreadsheets

are generally used The procedures used by various financial calculators are too different for us 10 IlIus

trale here, so we will focus on uSing a spreadsheet (financial calculators are covered in Appendix 0).

As the follOWing example Illustrates, using a spreadsheet IS very easy

A B I c I D E I F I G I H
1 I I I
2 Using a spreadsheet to calculate internal rates of return

3 I I I
4 Suppose we have a four~year project that costs $500. The cash flows over the four-year life will be

5 $100, $200, $300, and $400. What is the lRR?

6
7 Year Cash flow

B 0 $500

9 1 100 IRR_ 27.3%

10 2 200

11 3 300

12 4 400

13
14
15 The formula entered in cell F9 is = IRR(C8:C12). Notice that the Year°cash flow has a negative Sign,

16 representing the initial cost of the project.

17

Problems with the IRR
The problems with the IRR come about when the cash flows arc not conventional or when
we Jre trying to compare t\\'o or more investments to see which is best. In the first case,
surprisingly, the simple question "What's the return?" can become very difficult to answer.
In the second case, the IRR can be a misleading guide.

Nonconventional Cash Flows Suppose we have a strip-mining project that requires
a $60 investment. Our cash flow in the first year will be $155. in the second year, the mine
is depleted, but we have to spend S I00 to restore the terrain. As Figure 8.5 illustrates. both
the first and third cash flows are negative.
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To find the IRR on this project, we can calculate the NPV at various rates:
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Discount Rate

0%
10
20
30
40

NPV

-$5.00
-1.74
-.28

.06
-.31

The NPV appears to be behaving in a very peculiar fashion here. First, as the discount
rak increases from 0 percent to 30 percent. the NPV stm1s out negative and becomes pos
itive. This seems backward because the NPV is rising as the discount rate rises. It then
starts getting smaller and becomes negative again. What's the IRR'? To find out, we draw
the NPV profile in Figure 8.6.

Year 0

I
-$60

NPV ($)

i
2

+$155

2

I
-$100

FIGURE 8.5

Project cash flows

FIGURE 8.6

NPV profile

IRR = 331/3%

f---__---l__---.J_.."'-=-.._-L__--L R (%)
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multiple rates of
return

The possibility
that more than
one discount rale
makes the NPV of an
investment zero.

mutually exclusive
investment
decisions

A situation where
taking one investment
prevents the taking of
another.

PAR T 5 Capital BurJgeting

In Figure 8.6, notice that the NPV is zero when the discount rate is 25 percent, so this
is the IRR. Or is it? The NPY is also zero at 33 111 percent. Which of these is correct'? The
answer is both or neither: more precisely, there is no unambiguously correct answer. This is
the multiple rates of return problem. Many computer spreadsheet packages aren't aware
of this problem and just report the first IRR that is found. Others report only the smallest
positive IRR, even though this answer is no better than any other. For example, if you enter
this problem in our spreadsheet above, it will simply report that the IRR is 25 percellt.

In our current example, the IRR rule breaks down completely. Suppose our required
return were 10 percent. Should we take this investment? Both IRRs are greater than
10 percent, so, by the IRR rule, maybe we should. However, as Figure 8.6 shows, the NPV
is negative at any discount rate less than 25 percent, so this is not a good investment. When
should we take it? Looking at Figure 8,6 one last time, we see that the NPY is positive only
if our required return is between 25 perccnt and 33 1j; perccnt.

The moral of the story is that when the cash flows aren't conventional, strange things
can start to happen to the IRR. This is not anything to get upset about, however. because
the NPY rule, as always, works just fine. This illustrates that, oddly enough, the obvious
question "What's the rate of rcturn?" may not always have a good answer.

What's the IRR?

You are looking at an investment that requires you to invest $51 today. You'll get $100 in one year, but

you must payout $50 In two years. What IS the IRR on this Investment?

You're on the alert now to the nonconventional cash flow problem, so you probably wouldn't be

surprised 10 see more than one IRA. However, if you start looking for an IRR by trial and error, It will

take you a long time. The reason is that there is no IRR The NPV IS negative at every discount rate, so

we shouldn't take thiS investment under any circumstances. What's the return on this Investment? Your

guess is as good as ours

Mutually Exclusive Investments Even if there is a single IRR, another problem
can arise concerning mutually exclusive investment decisions. If two investments, X
and Y, are mutually exclusive, then taking one of them means that we cannot take the other.
Two projects that are not mutually exclusive are said to be independent. For example, if we
own one corner lot. then we can build a gas station or an apartment building, but not both.
These are mutually exclusive alternatives.

Thus far, we have asked whether or not a given investment is worth undertaking. There
is a related question, however, that comes up very often: Given two or more mutually
exclusive investments, which one is the besl? The answer is simple enough: The be:-.l one is
the one with the largest NPY. Can we also say that the best one has the highest return? As
we show, the answer is no.

To illustrate the problem with the IRR rule and mutually exclusive investments, con
sider the cash flows from the following two mutually exclusive investments:

Year Investment A Investment B

0 -S100 -$100
1 50 20
2 40 40
3 40 50
4 30 60
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The IRR for A is _-I- percent, and the IRR for B is 21 percent. Since these investments are
mutually exclusive, we can only take one of them. Simple intuition suggests that Invest
ment A is better because of its higher return. Unfortunately, simple intuition is not always
conecL

To see why Investment A is not neces. arily the better of the two investments, we've
calculated the PV of the. e investments for different required returns:

Discount Rate NPV (A) NPV (8)

0% $60.00 570.00
5 43.13 47.88

10 29.06 29.79
15 17.18 14.82
20 7.06 2.31
25 -163 -8.22

The IRR for A (24 percent) i: larger than the IRR for B (21 percent). However, if you
compare the PVs. you'll see that which investment ha: the higher PV depends on our
required return. B has greater total cash flow, but it pays back more slowly than A. As a
result. it has a higher NPY at lower discount rates.

In our example. thc NPV and IRR rankings confli t for some discount rates. If our
required return is 10 percent. for instance, then B has the higher NPV and is thus the better
of the two, even though A has the higher return. If our rcquired return is 15 percent, then
there is no ranking contlict: A is better.

The conflict between the IRR and NPV for mutually exclusive investments can be
illustrated by plotting their NPV profiles as we have done in Figure 1:\.7. In Figure 8.7,

NPV ($)

70

60

50

40

30
26.34

20

10

o 1-----'-----''----'----'-------'-'lI~~_.=----'-------- R (%)

-10

FIGURE 8.7

NPV profiles for
mutually exclusive
investments

247
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notice that the NPY profiles cross at 1J. I percent. Notice also that at any discount rate less
than 11.1 percent, the NPY for B is higher. In this range, taking B benefits us more than
taking A, even though A's IRR is higher. At any rate greater than 1I. I percent. Investment
A has the greater NPY.

This example illustrates that whenever we have mutually exclusive projects, we
shouldn'1 rank them based on their returns. More generally. anytime we arc comparing
investments to determine which is best, IRRs can be misleading. Instead. we need to look
at the relative NPYs to avoid the possibility of choosing incorrectly. Remember. we're ulti
mately interested in creating value for the shareholders. so the option with the higher NPV
is preferred. regardless of the relative returns.

If this seems counterintuitive, think orit this way. Suppose you have two investments.
One has <J 10 percent return and makes you $100 richer immediately. The other ha~ a
20 percent return and makes you $50 richer immediately. Which one do you like better'! We
would rather have S100 than $50, regardless of the returns, so we like the lirst one better.

As we saw from Figure 8.7. the crossover rate for Inve~trnent A and Investment B is
11.1 percent. You might be wondering how we got this number. Actually, the calculation is
fairly easy. We begin by subtracting the cash Hows from one project from the cash Hows of
the second project. In this case, we will subtract Investment B from Investment A. Doing
so, we get:

Year Investment A Investment B Cash Flow Difference (A - B)

0 -5100 -5100 $0
1 50 20 30
2 40 40 0
3 40 50 -10
4 30 60 -30

Now all we have to do is calculate the IRR for these differential cash flows, which works
out to be 11.1 percent. Verify for yourself that if you subtract Investment A's cash flows
from Investment B's cash flows the crossover rate is still 11.1 percent. so it doesn't matter
which one you subtract from which.

Redeeming Qualities of the IRR
Despite its Haws. the IRR is very popular in practice. more so than even the NPV. h prob
ably survives because it tills a need that the NPV docs not. In analyzing investments.
people in general, and financial analysts in particular, seem to prefer talking abollt rates of
return rather than do]]ar values.

In a similar vein, the IRR also appears to provide a simple way of communicating
information about a proposal. One manager might say to another. "Remodeling the clerical
wing has a 20 percent return." This may somehow be simpler than saying, "At a I() percent
discount rate. the net present value is $4,000."

Finally, under certain circumstances. the IRR may have a practical advantage over the
NPV. We can't estimate the NPV unless we know the appropriate discount rale. but we can
still estimate the IRR. Suppose we didn't know the required return on an investment. but
we found. for example, that it had a 40 percent return. We would probably be inclined to
take it since it is very unlikely that the required return would be that high. The advantages
and disadvantages of the IRR are summarized on the next page.
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Advantages

1. Closely related to NPV, often leading
to identical decisions.

2. Easy to understand and communicate.

Disadvantages

1. May result in multiple answers wilh
nonconventional cash flows.

2. May lead to incorrect decisions in
comparisons of mutually exclusive
investments.

The Modified Internal Rate of Return (MIRR)

To address some of the problems that call crop up with the standard IRR, it is often pro
posed that a modified version be used. As we will see, there are several different ways of
calculating a modified IRR. or MIRK but the idea is to modify the cash flows first and then
calculate IRR using the modified cash tiows.

To illustrate. let's go back to tbe cash nows in Figure 8.5: -$60. +$155. and -$100.
As we saw, there are two IRRs. 25 percent and 33 1/1 percenl. We next illustrate three
different MIRRs, all of which have the property that only one answer will result. thereby
eliminating the multiple JRR problem.

Method 1: The Discounting Approach Witb the discounting approach, tbe idea
is to discount all negative cash Hows hack to the present at the required return and add
them to the initial cos!. Then, calculate the IRR. Because only the first modified cash
now is negative, there will be only one IRK The discount rate used might be the re
quired return, or it might be some other exernally supplied rate. We will use the project's
required return.

If the required return on the pmjccl is 20 percent, then the modified cash flows look
like tbis:

Time 0:

Time 1:

Time 2:

-$60 +
+$155

+$0

-$100
1.20' = -$129.44

If you calculate thc MIRR now, you should get 19.71 percent.

Method 2: The Reinvestment Approach With the reinvestment approach, we
compound all cash flows (positive and negative) except the I1rst out to the end of the
project's life and then calculate the lRR. In a sense, we are "reinvesting'" the cash flows
and not taking them out of the project until the very end. The rate we use could be the re
quired return on the project, or it could be a separately specified "reinvestment rate." We
will use the project's required return. When we do, here are the modified cash flows:

Time 0:

Time I:

Time 2:

-$60

+0

-$100 + ($155 X 1.2) = $86

The MIRR on this set of cash flows is 19.72 percent. or a little higher than we got using the
discounting approach.

Method 3: The Combination Approach As the name suggests, the combination
approach blends our first two methods. Negative cash Oows are discounted back to the
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The present value of
an investment's future
cash flows divided by
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present. and positive cash flows are compounded to the end of the project. In practice,
different discount or compounding rates might be used, but we will again stick with the
project's required return.

With the combination approach, the modified cash flows are as follows:

Tilne 0: -$60 + -$100 ~ -c 10944
1.20" - .

Time I: +0

Time 2: $155 X 1.2 ~ $186

See if you don't agree that the MIRR is 19.87, the highest of the three.

MIRR or IRR: Which Is Better? MIRRs are controversial. At one extreme are those
who claim that MIRRs are superior to IRRs, period. For example, by design, they clearly
don't suffer from the multiple ratc of return problem.

At the other end, detractors say that MIRR should stand for "meaningless internal rate
of return." As our example makes clear, one problem with MIRRs is that there are differ~

eot ways of calculating them, and there is no clear reason to say one of our three methods
is better than any other. The differences are small with our simple cash flows, but they
could be much larger for a more complex project. Further, it's not clear how to interpret all
MIRR. It may look like a rate of return: but it's a rate of return on a modified set of cash
flows, not the project's actual cash flows.

We're not going to take sides. However, notice that calculating an MIRR requires dis
counting, compounding, or both, which leads to two obviolls observations. First. if we have
the relevant discount rate, why not calculate the NPV and be done with it? Second, because
an MIRR depends on an externally supplied discount (or compounding) rate, the answer
you get is not truly an "internal" rate of return, which, by detinition. depends on only the
project's cash flows.

We will take a stand on one issue that frequently comes up in this context. The value
of a project does not depend on what the firm does with the cash flows generated by that
project. A nnn might use a project's cash flows to fund other projects, to pay dividends. or
to buy an executive jet. It doesn't matter: How the cash flows arc spent in the future does
not affect their value today. As a result. there is generally no need to consider reinvestment
of interim cash flows.

CONCEPT QUESTIONS

8.4a Under what circumstances will the IRR and NPV rules lead to the same accept-reject
decisions? When might they conflict'?

8.4b Is it generally true that an advantage of the lRR rule over the NPV rule is that we don't

need to know the required return to use the JRR rule?

THE PROFITABILITY INDEX
Another method used to evaluate projects involves the profitability index (PI), or benefit
cost ratio. This index is dellned as the present value of the future cash flows divided by the
initial investment. So, if a project costs $200 and the prescnt value of its future cash flows
is $220, the profitability index value would be $220/200 = 1.10. Notice that the NPY for
this investment is $20, so it is a desirable investment.

More generally, if a project has a positive NPY, then the present value of the future cash
flows must be bigger than the initial investment. The profitability index would thus be bigger
than 1.00 for a positive NPY investment and less than J.00 for a negative NPV investment.
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How do we interprel the profitability index? In our example, the Pl was 1.10. This lells
us that. per dollar invested. $1.10 in value or $.10 in NPV results. The profitability index
thus mea~ures "bang for Ihe buck," that is. the value created per dollar invested. For this
rcason. it is often proposed as a measure of performance for govcmment or other not-for
protil inveslments. Also. when capital is scarce. it may make sense 10 allocale it to those
projects with the highest Pis.

The PI ilo> obviously very similar to the NPV. However, consider an investmenl Ihat
costs $5 and has a $10 present value and an investment that costs $100 with a $150 present
value. The first of these investments has an NPV of 55 and a PI of 2. The second has an
NPV of $50 and a PI of 1.50. If these arc mutually exclusive investments, then the second
one is preferred, even though it has a lower PI. This ranking problem is very similar to the
IRR ranking problem we saw in the previous section. In alt, there seems to be little reason
to rely on the PI inslead of the NPV. Our discussion of the PI is summarized below.

Advantages and Disadvantages of the Profitability Index
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Advantages

1. Closely related to NPV, generally
leading to identical decisions.

2. Easy to understand and communicate.

3. May be useful when available
Investment funds are limited.

CONCEPT QUESTIONS

Disadvantages

1. May lead (0 incorrect decisions in comparisons
of mutually exctusive investments.

8.5a What does the profitability index measure'!

8.5b How would you state the profitability index rule?

THE PRACTICE OF CAPITAL BUDGETING
Given that PV seems to be telling us directly what we want to know, you might be wonder
ing why there are so many other procedures and why alternative procedures are commonly
used. Recall that we are trying to make an investment decision and that we are frequently
operating under considerable uncertainty about the future. We can only estimate the NPV
of an investment in Ihis case. The resulting estimate can be very "soft," meaning that the
true NPV might be quite different.

Because the true NPY is unknown, the astute financial manager seeks clues to assess
whether the estimated NPV is reliable. For this reason, firms would typically use multiple
criteria for evaluating a proposal. For example, suppose we have an investment with a posi
tive estimated NPY. Based on our experience \vith other projects, this one appears to have
a short payback and a very high AAR. In this case, the different indicators seem to agree
that it's "all systems go." Put another way. the payback and the AAR are consistent with the
condusion that the NPV is positive.

On the other hand, suppose we had a positive estimated NPV. a long payback. and a low
AAR. This could still be a good investment. but it looks like we need to be much more careful
in making the decision since we are getting confiicting signals. If the estimated NPY is based
on projections in which we have little conlidencc. then further analysis is probably in order.
We will consider how to go about this analysis in more detail in the next chapter.



252

TABLE 8.5

PAR T 5 C:lpilUI Rudgcling

There have been a number of surveys conducted asking firms what types of investment
criteria they actually use. Table 8.5 summarizes the results of several of these. The first part
of the table is a historical comparison looking at the primary capital budgeting techniques
used by large firms through time. In 1959, only 19 percent of the firms surveyed used either
IRR or NPV. and 68 percent lIsed either paybetck periods or accounting returns. It is clear
that, by the 1980s, IRR and NPY had become the dominant criteria.

Panel B of Table R.5 summarizes the results uf a 1999 survey of chief financial officers
(CFOs) at both large and sman firms in the United States. A lotal of 392 CFOs responded.
What is shown is the percentage of CPOs who always or almost always use the various
capital budgeting techniques we described in this chapter. Not surprisingly, lRR and NPV
are the two most widely used techniques, particularly at larger firms. However, over half of
the respondents always, or almost always, use the payback criterion as well. In fact, among
smaller finns, payback is used just about as much as NPY and IRR. Less commonly used
are accounting rates of return and the profitability index. For quick reference, these criteria
are briefly summarized in Table 8.6.

CONCEPT QUESTIONS

8.6a \Vhat are the most commonly used capital budgeting procedures?

8.6b Since NPV is conceptua.lly the best tool for capital budgeting. why do you think
multiple measures are used in practice'!

Capital budgeting techniques In practice

A. Historical Comparison 01 the Primary Use of Various Capital Budgeting Techniques

1959 1964 1970 1975 1977 1979 1981

Payback period 34% 24% 12% 15% 9% 10% 5.0%

Average accounting return (MR) 34 30 26 10 25 14 10.7

Internal rate of return (JRR) 19 38 57 37 54 60 65.3

Net present value (NPV) 26 10 14 16.5

IRR or NPV 19 38 57 63 64 74 81.8

B. Percentage of CFOs Who Always or Almost Always Use a Given Technique in 1999

Percentage Average Score
Capital Budgeting Always or Almost Scale is 4 (always) to 0 (never)

Technique Always Use Overall Large Firms Small Firms

Internal rate of return 76% 3.09 3.41 2.87

Net present value 75 3.08 3.42 2.83

Payback period 57 2.53 2.25 2.72

Accounting rate of return 20 1.34 1.25 1.41

Profitability index 12 0.83 0.75 0.88

Sources: J. A. Graham and C. A. Harvey, '"The Theory and Practice 01 Corporate Finance: Evidence from the Field.8 Joumal of Financial
EconomiCS, May-June 2001. pp. 187-244; J. S. Moore and A K Reichert, ~An Analysis of the Financial Management Techniques Currently
Employed by Large U.S. Corporations,· JoumaJof Business Finance andAceounting. Wmler 1983, pp. 623-45; M. T. Stanley and S. A. Block.
"A Survey of Multinational Capital Budgeting; The Financial Review. March 1984, pp. 36-51.
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Summary of investment criteria
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I. Discounted cash flow criteria

A. Net present value (NPV). The NPV of an investment is the difference between its market value and its cost. The
NPV rule is to take a project if its NPV is positive. NPV is frequently estimated by calculating the present value of
the future cash flows (to estimate market value) and then subtracting the cost. NPV has no serious flaws; it is the preferred
decision criterion.

B. Internal rate of return (IRR). The IRR is the discount rate that makes the estimated NPV of an investment equal to
zero; it is sometimes called the discounted cash flow (DCF) return. The lRR rule is to take a project when its lRR
exceeds the required return. lRR is closely related to NPV, and it leads to exactly the same decisions as NPV for
conventional, independent projects. When project cash flows are not conventional, there may be no IRR or there
may be more than one. More seriously, the IRR cannot be used to rank mutually exclusive projects; the project with
the highest lRR is not necessarily the preferred investment.

C. Modified internal rate of return (MIRR). The MIRR is a modification to the IRR. A project's cash flows are modified
by (1) discounting the negative cash flows back to the present; (2) compounding all cash flows to the end of
the project's life; or (3) combining (1) and (2). An IRR is then computed on the modified cash flows. MlRRs are
guaranteed to avoid the multiple rate of return problem, but it is unclear how to interpret them; and they are not trUly
"internal" because they depend on externally supplied discounting or compounding rates.

D. Profitability index (PI). The PI, also called the benefit-cost ratio, is the ratio of present value to cost. The PI rule
is to take an investment if the index exceeds 1. The PI measures the present value of an investment per dollar
invested. It is quite similar to NPV, but, like IRR, it cannot be used to rank mutually exclusive projects. However, it is
sometimes used to rank projects when a firm has more positive NPV investments than it can currently finance.

II. Payback criteria

A. Payback period. The payback period is the length of time until the sum of an investment's cash flows equals its
cost. The payback period rule is to take a project if its payback is less than some cutoff. The payback period is a
flawed criterion primarily because it ignores risk, the time value of money, and cash flows beyond the cutoff point.

Ill. Accounting criteria

A. Average accounting return (AAR). The AAR is a measure of accounting profit relative to book value. It is not related
to the IRR, but it is similar to the accounting return on assets (RDA) measure in Chapter 3. The AAR rule is to take
an investment if its AAR exceeds a benchmark AAR. The AAR is seriously flawed for a variety 01 reasons, and it
has little to recommend it.

SUMMARY AND CONCLUSIONS
This chapter has covered the different criteria used to evaluate proposed investments. The
five criteria, in the order in which we discussed them, arc:

1. Net present value (NPY)

2. Payback period

3. Average accounting return (AAR)

4. Internal rate of return (lRR)

5. Modified internal rate of return

6. Profitability index (PI)

We illustrated how to calculate each of these and discussed the interpretation of the
results. We also described the advantages and disadvantages of each of them. Ultimately.
a good capital budgeting criterion must tell us two things. First, is a particular project a
good investment'? Second, if we have more than one good project. but we can only take one
of them, which one should we take? The main point of this chapter is that only the NPV
criterion can always provide the correct answer to both questions.
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$ 43.48
30.25
26.30

8.58

$108.6

Discounted (at 15%)

Cash Flow

Year. Cash Flow

0 -$100
1 50
2 40
3 40
4 15

$ 50
40
40
15

$145

Undiscounted

Year Investment A Investment B

0 -$100 -$100
1 50 70
2 70 75
3 40 10

Year

1
2
3
4

Total

For this reason, NPV is one of the two or three most important concepts in finance, and
we will refer to it many times in the chapters ahead. When we do, keep two things in mind:
(l) NPV is always just the difference between the market value of an asset or project and
its cost and (2) the financial manager acts in the shareholders' best interests by identifying
and taking positive NPY projects.

Finally, we noted that NPYs can't normally be observed in the market; instead, they
must be estimated. Because there is always the possibility of a poor estimate, financial
managers use multiple criteria for examining projects. These other criteria provide addi
tional information about whether a project truly has a positive NPY.

Calculate the payback and NPY at a required return of 15 percent.

8.2 Mutually Exclusive Investments. Consider the following two mutually
exclusive investments. Calculate the IRR for each. Under what circumstances will
the TRR and NPY criteria rank the two projects differently'?

8.1 Investment Criteria. This problem will give you some practice calculating
NPYs and paybacks. A proposed overseas expansion has the following cash flows:

8.1 In the table below. we have listed the cash flows and their discounted values
(at 15 percent).

8.3 Average Accounting Return. You are looking at a three-year project with a
projected net income of $1,000 in Year I, $2,000 in Year 2, and $4,000 in Year 3.
The cost is $9.000, which will be depreciated straight-line to zero over the thrce
year life of the project. What is the average accounting return, or AAR?
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Recall that the initial investment is SIOO. Examining the undiscounted cash
nows. we see that the payback occurs between Years 2 and 3. The cash flows
for the first lWO years are $90 tolaJ, so, going inlo the third year, we are short by
$10. The total cash flow in Year 3 i, $40, '0 the payback is 2 + $10/40 = 2.25
years.

Looking at the discounted cash flows. we sec that the sum is $108.6. so
the PY is $8.6.

8.2 To calculate the IRR, we might try some guesses us in the following table:

Discount Rate NPV(A) NPV(B)

0% $60.00 $55.00
10 33.36 33.13
20 13.43 16.20
30 - 1.91 2.78
40 -13.99 - 8.09

Several things arc immcdiarcly apparent from our guesses. First. the lRR on A
must be just a lillie less than 30 percent (why?). With some marc effort, we lind
that it's 28.61 percent. For B. the IRR must be a lillie more than 30 percent (again.
why?): it works out to bc 32.37 percent. Also. noticc that at 10 percent, the NPYs
are very close. indicating that the NPV profiles cross in that vicinity. Verify that
the NPVs are the same at 10.61 percent.

Now. the IRR for B is always higher. As we've seen, A has the larger NPY
for allY discount rate less than 10.61 percent, so the NPY and IRR rankings will
conflict in that range. Remember, if there's a contlict, we will go with the higher
NPY. Our decision rule is thus very simple: Take A if the required return is less
than 10.61 percent, take B if the required return is between 10.61 percent and
32.37 percent (the IRR on B), and take neither if the required return is more than
32.37 percent.

8.3 Here we need to calculate the ratio of average net income 10 average book value
to get the AAR. Average net income is:

Average net income = ($1,000 + 2,000 + 4,000)/3

= $2,333.33

Average book value is:

Average book value = $9,000/2 ~ $4.500

So the average accounting return is:

AAR = $2,333.33/4,500 = 51.85%

This is an impressive return. Remember, however, that it isn't really a rate of
return like an interest rate or an IRR. so the size doesn't tell us a lot. In particular.
ollr money is probably flot going to grow al 51.85 percent per year, sorry to say.

CRITICAL THINKING AND CONCEPTS REVIEW
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®
8.1 Payback Period and Net Present Value. If a project with convelllionaJ

cash flows has a payback period less than its life, call you definitively stale the
algebraic sign of the NPV? Why or why not?
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8.2

8.3

8.4

8.5

8.6

8.7

8.8

8.9

Net Present Value. Suppose a project has conventional cash tlows and a positive
NPY. What do you know about its payback? Its profitability index? Its IRR? Explain.

Payback Period. Concerning payback:

a. Describe how the payback period is calculated and describe the information
this measure provides about a sequence of cash !lows. What is the payback
criterion decision IUle?

b. What are the problems associated with using the payback period as a means
of evaluating cash flows?

c. \Vhat are the advantages of using the payback period to evaluate cash flows'? Arc
there '-my circumstances under which using payback might be appropriate'? Explain.

Average Accounting Return. Concerning AAR:

l:l. Describe how the average accounting return is usually calculated and describe
the information this measure provides about a sequence of cash Hows. What
is the AAR criterion decision rule?

b. What i.ITe the problems associated with using the AAR as a means of evaluating
a project's cash flows'? What underlying feature ofAAR is most troubling to
you fi"om a financial perspective? Does the AAR have any redeeming qualities'?

Net Present Value. Concerning NPV:

a. Describe how NPY is calculated and describe the information this measure
provides about a sequence of cash flows. What is the NPV criterion decision rule'?

b. Why is NPY considered to be a superior method of evaluating the cash flows
from a project? Suppose the NPV for a project's cash Rows is computed to be
$1.500. 'What does this number represent with respect to the finn's shareholders?

Internal Rate of Return. Concerning IRR:

a. Describe how the IRR is calculated. and describe the information this measure
provides about a sequence of cash flows. What is the IRR critetion decision lUle?

h. What is the relationship between IRR and NPV? Are there any situations in
which you might prefer one method over the other? Explain.

c. Despite its shortcomings in some situations, why do most financial managers use
IRR along with NPV when evaluating projects? Can you think of a situation in
which IRR might be a more appropriate measure to use than NPY? Explain.

Profitability Index. Concerning the profitability index:

a. Describe how the profitability index is calculated and describe the
information this measure provides about a sequence of cash flows. What is
the profitability index decision rule'?

b. What is the relationship between the profitability index and the NPY? Are there
any situations in which you might prefer one method over the other? Explain.

Payback and Internal Rate of Return. A project has perpetual cash flows
of C per period. a cost of /, and a required return of R. \\That is the relationship
between the project's payback and its lRR? What implications does your answer
have for long-lived projects with relatively constant cash flows'?

International Investment Projects. In November 2004. automobile
manufacturer Honda announced plans to build an automatic transmission plant in
Georgia and expand irs transmission plant in Ohio. Honda apparently felt that it
would be better able to compete and create value with U.S.-based facilities. Other
companies such as Fuji Film and Swiss chemical company Lanza have reached
similar conclusions and taken similar actions. What are some of the reasons that
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foreign manufacturers of products as diverse as automobiles, hIm, and chemicals
might arrive at this same conclusion?

8.10 Capital Budgeting Problems. What are some of the difficulties that might come
up in actual applications of the various criteria we discussed in this chapter? Which
one would be the easiest to implement in actual applications? The most difficult'?

8.11 Capital Budgeting in Not-for-Profit Entities. Are the capital budgeting
criteria we discussed applicable to not-for-profit corporations? How should such
entities make capital budgeting decisions? What about the U.S. government?
Should it evaluate spending proposals using these techniques'!

8.12 Internal Rate of Return. In a previous chapter, we discussed the yield to
maturity (YTM) of a bone!. In what ways are the IRR and the YTM similar') How

are they different?

8.13 Modified Internal Rate of Return. One of the less Hattering interpretations
of the acronym MIRR is "meaningless internal rate of return." Why do you think

this term is applied to MIRR '!

8.14 Net Present Value. It is sometimes stated that '·the net present value approach
assumes reinvestment of the intermediate cash flows at the required return." Is this
elaim correct? To answer. suppose you calculate the NPV of a project in the usual
way. Next. suppose you do the following:

3. Calculate the future value (as of the end of the project) of all the cash ftmvs
other than the initial outlay assuming they are reinvested at the required
return. producing a single future value figure for the project.

h. Calculate the NPV of the project using the single future value ci1lculated in
the previous step and the initial outlay. It is easy to verify that you will get the
same NPV as in your original calculation only if you use the required return
as the reinvestment rate in the previous step.

8.15 Internal Rate of Return. It is sometimes stated that "the internal rate of return
approach assumes reinvestment of the intermediate cash flows at the internal rate
of return." Is this claim correct'? To answer, suppose you calculate the IRR of a
project in the usual way. Next, suppose you do the following:

a, Calculate the future value <as of the end of the project) of all the cash
flows other than the initial outlay assuming they are reinvested at the IRR.
producing a single future value 1igure for the project.

h. Calculate Ihe lRR of the project using the single future value calculated in
the previous step and the initial outlay. It is easy to verify that you will
get the same IRR as in your original calculation only if you use the IRR as
the reinvestment rate in the previoLls step.

• T ™

QUESTIONS AND PROBLEMS ...
1. Calculating Payback. What is the payback period for the following set of cash flows'! Basic

(Questions 1-22)

Year Cash Flow

0 -$3,400

1 1,200

2 1,500

3 900

4 700

257
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2. Calculating Payback. An investment project provides cash inflows of $760 per
year for eight years. What is the project payback period if the initial cost is $3.400')
What if the initial cost is $4,4507 What if it is $6,8007

3. Calculating Payback. Offshore Drilling Products, Inc.. imposes a payback
cutoff of three years for its imcrnational investmem projects. If the company has the
following two projects available, should it accept either of them?

Year Cash Ftow (A) Cash Ftow (B)

0 -$35.000 -$ 95,000

1 13.000 18.000

2 19.000 27.000

3 14.000 38,000

4 8.000 225.000

4. Calculating AAR. You're trying to determine whether or not to expand your
business by building a new manufacturing plant. The plant has an installation cost of
£16 million. which will be dcprcciarcd straight-line to zero over its four-year life. If the
plant has projected net income of $1 ,643,000. $1 ,987,000, $1,523,000, and SUOS.OIX)
over these four years, what is the project's average accounting retum (AAR)?

5. Calculating IRR. A firm evalmtes all of its projects by applying the IRR rule. If
the required return is 18 pen.::cnt. should the firm accept the following project?

Year Cash Flow

0 -$130,000

1 68,000

2 71,000

3 54.000

6. Calculating NPV. For the cash Aows in the previous problem. suppose the linn
uses the NPV decision rule. At a required return of II percent. should the firm accept
thjs project? What if the required return was 27 percent?

7. Calculating NPV and IRR. A project that provides annual cash flows of $ 1.700
for nine years costs $7.200 today. Is this a good project if the required return is
8 percent? 'What if it's 24 percent? At what discount rate would you be indifferent
between accepting the project and rejecting it?

8. Calculating IRR. What is the IRR of the following set of cash Aows?

Year Cash Flow

0 -$36,000

1 14.700

2 19.600

3 13,100

9. Calculating NPV. For the cash Aows in the previous problem, what is the rpv
at a discount rale of zero percent? What if the discount rate is 10 percent? If it is
20 percent? If it is 30 percent?
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10. NPV versus IRR. Bates & Reid. LLC, has identified the following two mutually
exclusive projects:-----------

Year Cash Flow (A) Cash Flow (B)

0 -$40,000 -$40,000

1 24,000 14,000

2 20,000 18,000

3 16,000 22,000

4 12,000 26,000

a, What is the IRR for each of these projects? If you apply the IRR decision rule,
which project should the company accept? Is this decision necessarily correct?

h. If the required return is 11 percent. what is the NPV for each of these projects?
Which project will you choose if you apply the NPV decision rule'?

c. Over what range of discount rates would you choose Project A'? Project B? At
what discount rate would you be indifferent between these two projects? Explain.

11. NPV versus IRR. Consider the following two mutually exclusive projects:

Year Cash Flow (X) Cash Flow (Y)

0 -$8,000 -$8,000

1 4,300 4,100

2 2,700 2,775

3 3,800 3,950

Sketch the NPV prollles for X and Y over a range of discount rates from zero to
25 percent. What is the crossover rate for these two projects'!

12. Problems with IRR. Shale Petroleum. Inc., is trying to evaluate a generation
project with the following cash flows:------

Year Cash Flow

o -$25,000,000

1 51,000,000

2 -9,000,000

a. If the company requires a 10 percent return on its investments, should it accept
this project? Why'!

b. Compute the IRR for this project. How many IRRs arc there'? If you apply the
IRR decision rule, should you accept the project or not'! What's going on here'!

13. Calculating Profitability Index. What is the profitability index for the following
set of cash flows if the relevant discount rate is 10 percent? What if the discount
rate is 15 percent? If it is 22 percent?

-'-------
Year Cash Flow

0 -$20,000

1 13,000

2 8,500

3 5,500
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14. Problems with Profitability Index. The Matterhorn Corporation is trying to
l'hoose between the following two nutlually exl'lusive design projects:

Year Cash Flow (I) Cash Flow (II)

0 -$45,000 -$20,000

1 17,000 6,000

2 20,000 13,000

3 24,000 9,000

3. If the required return is II percent and th~ c:ompany applies the profitability
index decision rule. whil'h project should the firm accept?

b. Ifthc company applies the NPV decision rule. which project should it take'!

('. Explain why your answers in (a) and (b) arc different.

15. Comparing Investment Criteria. Consider the following two mutually cxdusivc
projects:

Year Cash Flow (A) Cash Flow (6)

0 -$325,000 -$30,000

1 43,000 15,800

2 51,000 13,100

3 69,000 12,700

4 460,000 9,700

Whichever project you choose. if any. you require a 15 percent return on your
investment.

3. If you apply the payback c:ritcrion. which investmcnt will you choose? Why?

b. IfyOll apply the NPV criterion, which investment will you choose'! Why?

c. If you apply the IRR criterion, which investment will you (:hoose'! Why?

d. If you apply (he profitability index criterion, which investment will you choose?
Why')

c, Based on your answers in (a) through (d). which project will you finally choose?
Why?

16. NPV and IRR. Bee Ware Company is presented with the following two mutually
~xclusive projects. The required return for both projects is 15 percent.

Year Project M Project N

0 -$190,000 -$300,000

1 75,000 110,000

2 90,000 145,000

3 85,000 130.000

4 70,000 95,000

a. What is the IRR for eHch project?

h, \Vhat is the NPV for ~ach project?

c. Which. if either. of the projcets should the company accept?
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17. NPV and Profitability Index. Humboldt Manufacturing has the following two
possible projects. The required return is 12 percent.

Year Project Y Project Z

0 ~$35,000 ~$60,000

1 16,000 25,000

2 13,000 24,000

3 15,000 22,000

4 11,000 21,000

a. What is the profitability index for each project'?

b. What is the NPY for each project?

l'. Which. if either. of the projects should the company accept'?

18. Crossover Point. Paradise Enterprises has gathered projected cash flows for two
projects. At what interest rate would the company be indifferent between the
two projtxts? Which project is better if the required rdurn is above this interest
rate'? Why'?

Year Project I Project J

0 ~$150,000 ~$150,000

1 65,000 41,000

2 52,000 48,000

3 49,000 64,000

4 43,000 63,000

19. Payback Period and IRR. Suppose you have a project with a payback period
exactly equal to the life of the project. What do you know about the IRR of the
project" Suppose that the payback period is never. What do you know aboU! the lRR
of the project now?

20. NPV and Discount Rates. An investment has an installed cost of $4X7.160,
The cash Flows over the four-year life of the investment are projected to be
$170,605, 5189,895, $150,3~7, and $135,867. If the discount rate is zero, what is
the NPV? If the discount rate is infinite, what is the NPV? At what discount rate
is the NPV just equal to Lew? Sketch the NPV profile for this investment based
on these three points.

21. NPV and Payback Period. Kaleb Konstruclion. Inc" has the following mutually
exclusive projCL:ts available. The company has historically used a three-year clltoff
for projects. The required return is 10 percent.

Year Project F Project G

0 ~$175,000 ~$275,000

1 85,000 55,000

2 65,000 70,000

3 80,000 110,000

4 70,000 190,000

5 55,000 135,000
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a. Calculate the payback period for both projects.

b. Calculate the NPY for both projects.

c. Which project. if any, should the company accept?

22. MIRR. Slow Ride Corp. is evaluating a project with the following cash flows:

Year Cash Flow

0 -$12.000

1 5.800

2 6.500

3 6,200

4 5,100

5 -4.300

The company uses a 10 percent interest rate on all of its projeds. Calculate the
MTRR of the project using all three methods.

23. MIRR. Suppose the company in the previous problem uses an II percent discount
rate and an 8 percent reinvestment rate on all of its projects. Calculate the MIRR
of the project using all three methods using these interest rates.

24. Crossover and NPV. Burns Auto has the following two mutually exclusive
projects available.

Year Project R Project S

0 -$60,000 -$85,000

1 21,000 19,000

2 24.000 21,000

3 17,000 30,000

4 11.000 37,000

5 9,000 13,000

What is the crossover rate for these two projects? What is the NPY of each project at
the crossover rate?

25. Calculating IRR. A project has the following cash flows:

Year Cash Flow

0 $48.000

1 -26.000

2 -38.000

What is the IRR for this project? If the requlred return is 12 percent, should the firm
accept the project? What is the NPY of this project" What is the NPY of the project if
the required return is 0 percent? 24 percent'! What is going on here'? Sketch the NPY
profile to help you with your answer.

26. NPV and the Profitability Index. If we define the NPY index as the ratio of
NPV to cost. what is the relationship between this index and the profitability index'?
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27. Cash Flow Intuition. A project has an initial cost of I. has a required return of R,
and pays C :.tnnually for N years.

a. Find C in terms of I and N such that the project has a payback period just equal
to its life.

b. Find C in terms of 1, N. and R such that this is a profitable project according to
the NPV decision rulc.

c. Find C in terms of I. N. and R such that the project has a benefit-cust ratio of 2.

28. NPV Valuation. The Yurdone Corporation wants to set up a private cemetery
business. According to the CFO. Barry M. Deep. business is "looking up." As a
result, the cemetery project will provide a net cash inftow of $60,000 for the finn
during the first year, and the cash !lows are projected to grow at a rate of 6 percent
per year forever. The project requires an initial investment of $925.000.

a. If Yurdone requires a 13 percent return un such undertakings. shuuld the
cemetery business be started?

h. The company is somewhat unsure about the assumption of a 6 percent growth
rate in its cash /lows. At what constant growth rate would the company just
break even if it still required a 13 percent return on investment?

29. Problems with IRR. McKcekin Corp. has a project with the following cash flows:

Year Cash Flow

0 $20,000

1 -26,000

2 13,000

What is the IRR of the project? What is happening here?

30. NPVand IRR. Anderson International Limited is evaluating a project in Erewhon.
The project will create the following cash flows:

Year Cash Flow

0 -$450,000

1 165,000

2 190,000

3 205,000

4 183,000

All cash flows will occur in Erewhon and arc expressed in dollars. In an attempt
to improve its economy, the Erewhonian government has declared that all cash
flows created by a foreign company are "blocked" and must be reinvested with
the government for one year. The reinvestment rate for these funds is 4 percent. If
Anderson uses an 11 percent required return on this project. what arc the NPY and IRR
of the project? Is the IRR you calculated the MIRR of the project" Why or why not')

CHALLENGE
(Questions 28-30)
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8.1

8.2

Net Present Value. You have a project that has an initial cash outflow of
-$20,000 and cash inftows of $6,000. $5,000, $4,000, and $3,000, respectively.
for the next four years. Go to www.datadynamica.com and follow the "On-line
IRR NPY Calculator" link. Enter the cash flows. If the required return is
12 percent, what is the IRR of the project" The NPV?

Internal Rate of Return. Using the online calculator from the previous problem, find
the IRR for a project with cash ftows of -$500, $1,200, and -$400. What is going on here?

WHAT'S ON
THE WEB?



CHAPTER CASE
BULLOCK GOLD MINING

Seth Bullock, the owner of Bullock Gold Mining, is
evaluating a new gold mine in South Dakota, Dan

Dority, the company's geologist, has just finished his
analysis 01 the mine site. He has estimated that the
mine would be productive for eight years, alter which
the gold would be completely mined. Dan has taken
an estimate of the gold deposits to Alma Garrett, the
company's financial officer. Alma has been asked
by Seth to perform an analysis of the new mine and
present her recommendation on whether the company
should open the new mine.

Year

a
1

2

3

4

5

6

7

8

9

Cash Flow

-$500,000,000

60,000,000

90,000,000

170,000,000

230,000,000

205,000,000

140,000,000

110,000,000

70,000,000

-80,000,000

Atma has used the estimates provided by Dan
to determine the revenues that could be expected
from the mine. She has also projected the expense
of opening the mine and the annual operating ex
penses. If the company opens the mine, it will cost
$500 million today, and it will have a cash outflow of
$80 miltion nine years from today in costs associated
with closing the mine and reclaiming the area sur
rounding it. The expected cash flows each year from
the mine are shown in the table on this page, Bullock
Mining has a 12 percent required return on all of its
gold mines.

1. Construct a spreadsheet to calculate the payback
period, internal rate of return, modified internal
rate of return, and net present value of the pro
posed mine.

2. Based on your analysis, should the company
open the mine?

3. Bonus question: Most spreadsheets do not have
a built-in formula to calculate the payback period,
Write a VBA script that calculates the payback
period for a project.



Making Capital
Investment Decisions

AFTER STUDYING THIS CHAPTER,
YOU SHOULD HAVE A GOOD
UNDERSTANDING OF:

DIGITAL STUDY TOOLS

How to analyze a project's projected cash
flows.

o

Hollywood loves sequels, but they don't always turn out

well. Take the 2006 Sony release Basic Instinct 2. Critics

howled, labeling the film "Basically, II Stinks, Too," and moviego

ers stayed away in droves. This box office bomb had a budget

of well over $70 million, but ticket sales in the United Stales were

only $5 million The film was nominated tor no fewer than seven

"Razzie" awards, including worst picture and worst actress for

the film's star Sharon Stone. Of course, there are movies that do

quite well. Also in 2006, Disney's Pirates of the Caribbean: Dead

Mans Chest pulled in over $1 billion al the box office at a cost

of $225 million.

Obviously Sony didn't plan to lose $65 or so million on Basic

Instinct 2, but it happened. As the short life and quick death of

Basic Instinct 2 shows, projects don't always go as companies

think they will. This chapter explores how this can happen, and what companies can do to ana-

How to determine the relevant cash flows

for a proposed investment.

How 10 evaluate an estimated NPV.

Multiple-choice quizzes

Flashcards for testing and learning

Self-study software

III

"
II

Iyze and possibly avoid these situations.

In broader terms, this chapter follows up on our previous one by delving more deeply into

capital bUdgeting. We have two main tasks. First, recall that in the last chapter, we saw that cash

flow estimates are the critical inpul into a net present value analysis, but we didn't say very much

about where these cash flows come from; so, we will now examine this question in some detail.

Our second goal is to learn how to critically examine NPV estimates and, in particular, how to

evaluate the sensitivity of NPV estimates to assumptions made about the uncertain future.
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PAR T 5 Capital Budgeting

SO far. we"ve covered various pails of the capital budgeting decision. Our task in this
chapter is to st~1I1 bringing these pieces together. In particular. we will show you how to

"spread the numbers" for a proposed investment or project and. based on those numbers.
make an initial assessment about whether or not the project should be undertaken.

In the discussion that follows, we focus on the process of setting up a discounted cash
flow analysis. From the last chapter. we know that the projected future cash flows are the
key element in such an evaluatioll. Accordingly, we emphasize working with financial and
accounting information (a come up with these figures.

In evaluating a proposed investment. we pay special attention to deciding what infor
mation is relevant to the decision at hand and what information is not. As we shall see. it is
easy to overlook important pieces of the capital budgeting puzzle. We also describe how to
go about evaluating the results of our discounted cash flow i.malysis.

PROJECT CASH FLOWS: A FIRST LOOK
The effect of taking a project is to change the lirm's overall ca.<;h flows today and in the
future. To evaluate a proposed investment. we mllst consider these changes in the finn's
cash flows and then decide whether or flot they add value to the firm. The first (and most
important) step. therefore. is to decide which cash flows arc relevunt and which are not.

Relevant Cash Flows

\\That is a relevant cash flow for a project? The general principle is simple enough: A rel
evant cash flow for a project is a change in the firm's overall future cash flow that comes
about as a direct consequence of the decision to take that project. Because the relevant cash
flows are defined in terms of changes in. or increments to, the finn's existing cash flow.
they are called the incremental cash flows associated with the project.

The concept of incremental cash flow is central to our analysis, so we will state a gen
eral definition and refer back to it as needed:

IThe incremental cash flows for project evaluation consist of allY alld all changes in the
firm's future cash flows that are a direct consequence of taking the project.

This derinition of incremental e<t<;h flows has an obvious and important corollary: Any cash
How that exists regardless of whether or 1101 a project is undel1aken is not relevant.

The Stand·Alone Principle

In practice. it would be very cumbersome to actually calculate the future total cash flows to
the firm with and without a project, especially for a large firm. Fortunately. it is not really
necessary to do so. Once we identify the effect of undertaking the proposed project on the
firm's cash flows. we need only focus on the project's resulting incremental cash flows.
This is called the stand·alone principle.

What the stand-alone principle says is that. once we have detcmlined the incremental
cash flows from undel1aking a projel:t, we can view that project as a kind of "mini finn" with
its own future revenues and costs. its own assets, and. of course. its own cnsh flows. We will
then be primarily interested in comparing the cash flows from this minilirm La the cost of
acquiring it. An important consequence of this approach is that we will be evaluating the
proposed project purely on its own merits, in isolation from any other activities or projects.
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CONCEPT QUESTIONS

9.1a What are the relevant incremental cash flows for project evaluation'?

9.tb What is the s[and~alone principle?

INCREMENTAL CASH FLOWS
We are concerned here only with those cash flows that are incremental nnd that result from
a project. Looking back at our general definition. it seems easy enough to decide whether a
cash flow is incremental or not. Even so. there are a few situations where mistakes are easy to
make. In this section. we describe some of these common pitfalls and how to avoid them.

Sunk Costs

A sunk cost, by definition. is a cost we have already paid or have already incurred the
liability to pay. Such a cost cannot be changed by the decision today to accept or reject a
project. Put another way. the firm will have to pay this cost no matter what. Based on our
general definition of incremental cash flow. such a cost is clearly not relevant to the deci
sion at hand. So. we will always be careful to exclude sunk costs from our analysis.

That a sunk cosl is not relevant seems obvious given our discussion. Nonetheless. it's
easy to fall prey to the sunk cost fallacy. For example, suppose General Milk Company
hires a financial consultant to help evaluate whether or not a line of chocolate milk should
be launched. When the consultant turns in the report, General Milk objects to the analysis
because the consultant did not include the hefty consulting fee as a cost of the chocolate
milk project.

Who is correct'! By now. we know that the consulting fee is :.I sunk cost. because the
consulting fee must be paid whether or not the chocolate milk line is actually launched (this
is an atlractivc feature of the consulting business).

Opportunity Costs

When we think of costs. we nonnally think of OUHlf-pocket costs. namely. those that re
quire LIS to actually spend some amount of cash. An opportunity cost is slightly different:
it requires us to give up a benefit. A common situation arises where i.l firm already owns
some of the assets a proposed project will be using. For example. we might be thinking
of converting an old 11Istie cotton mill we bought years ago for $100.000 into "upmarket"
condominiums.

If we undertake this project, there will be no direct cash outflow associated with bllY~

ing the old mill since we already own it. For purposes of evaluating the condo project.
should we then treat the mill as "free"? The answer is no. The mill is a valuable resource
used by the project. If we didn't use it here. we could do something else with it. Like what'!
The obvious answer is that. at a minimum, we could sell it. Using the mill for the condo
complex thus has an opportunity cost: We give up the valuable opPol1unity to do something
else with it. I

1&:Olllllllists somclimes ust: the acronym TANSTAAFL. which is short for "There ain't no such thing a~ a free
lunch:' to describc thc f:ICI Ihat only very rarely is something lruly free.
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There is another issue here. Ont:e we agree that the lise of the mill has an opportunity
cost, how much should the condo project be charged? Given that we paid $100.000, it
might seem that we should charge this amOllnt to the condo project. Is this COITCCI'! The
answer is no, and the reason is based on our discussion conccming slink costs.

The fact that we paid $100.000 some years ago is irrelevant. That cost is sunk. Al a
minimum. the opportunity cost that we charge the project is what the mill would sell for to
day (net of any selling costs). because this is the amount thai we give up by using it instead
of selling it.

Side Effects

Remember that the im:rcmcntaI t'a~h Hows for a project include all the changes in thejirm :,.
futurl2 ca."h flows. It would not be unusual for a project to have side, or spillover, effc<':ls.
both good and bad. For example. if the Innovative Motors Comp.:my (fMC) introduces a
new car. some of the sales might come at the expense of other lMe cars. This is called
erosion. and the same general problem could occur for any multiline consumer product
producer or seller.lln this case. the cash flows from the Ilew line should be adjusted down
ward 10 reflecllusl profits un other lines.

In accoullling for erosion. it is important to recognize that any sales lost as <.I result of
our launching a new product might be lost anyway because of future competition. Erosion
is only relevant when the sales would not otherwise be lost.

Net Working Capital

Normally. a project \vill require that the linn invest in net working capital in addition to
long-term assels. For example. a project will generally need some amount of cash on hand
to pay any expenses that arise. In addition. a project will need an initial investment in
inventories and accounts recei vable (to cover credit sales). Some of this financing will be in
the form of amounts owed to suppliers (accounts payable). but the finn will have to supply
the balance. This balance represents the investment in net working capital.

Ifs easy to overlook an important feature of net working capital in capital budgeting.
As a project winds down. inventories are sold, receivables arc collected, bills are paid.
and cash balances can be drawn down. These activities free up the net working capi
tal originally invested. So. the firm's investment in project nel working capital closely
resembles a loan. The firm supplies working capital at the beginning and recovers it
towards the end.

Financing Costs

In analyzing a proposed investment, we will nO[ include interest paid or any other financ
ing costs such as dividends or principal repaid. hecause we are interested in the cash flow
generated by the assets of the project. As we mentioned in Chapter 2, interest paid. for
example, is a component of cash flow to creditors. not cash flow from assets.

More generally. our goal in project evaluation is to compare the cash flow from a
project to the cost of acquiring lhat project in order to estimate NPY. The particular mix
lure of debt and equity a finn actually chooses to usc in financing a project is a managerial
variable and primarily determines how project cash flow is divlded between owners and
creditors. This is not to say Ihal linancing arrangements arc unimp0l1ani. They are just
somcthing to bc analyzed separately. We will cover this in later chapters.

! More colorfully. erosion is somclimc~ called "i/'(lc." or {'(1I111ihalixlII.
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Other Issues

There are some other things to watch out for. First, we are only interested in measuring
cash 1I0w. Moreover. we are interested in measuring it when it actually occurs, not when
it accrues in an accounting sense. Second. we are always interested in aftertax cash flow
since taxes are definitely a cash outflow. In fact, whenever we write "incremental cash
flows," we mean aftertax incremental cash Jlows. Remember, however. that aftertax cash
flow and accounting profit, or net income. are entirely different things.

CONCEPT QUESTIONS

9.2a Whal is a sunk cost'! An opportunity cost'!

9.2b Explnin what erosion is and why it is relevant.

9.2c Explnin why interest paid is not a relevant cash flow for project evaluation.

PRO FORMA FINANCIAL STATEMENTS
AND PROJECT CASH FLOWS

The first thing we need when we begin evaluating a proposed investment is a set of pro
forma. or projected. financial statements. Given these. we can develop the projected cash
nows from the project. Once we have the cash flows. we can estimate the value of the
project using the techniques we described in the previous chapter.

Getting Started: Pro Forma Financial Statements

Pro forma financial statements are a convenient and easily understood means of sum·
marizing much of the relevant information for a project. To prepare these statemems, we
will need estimates of quantities such as unit sales, the selling price per unit, the variable
cost per unit. and total fixed costs. We will also need to know the total investment required,
including any investmcI1l in net working capital.

To illustrate, suppose we think we can sell 50,000 cans of shark attractant per year at
a price of $4.00 per can. It costs us about $2.50 per can to make the attractant. and a new
product such as this one typically has only a three-year life (perhaps because the customer
base dwindles rapidly). We require a 20 percent return on new products.

Fixed costs for the project. including such things as rent 011 the production facility. will
run S12.000 per year. FUrlher. we will need to invesl a tOlal of $90,000 in manufacturing
equipment. For simplicily, we will assume lhal lhis $90.000 will be 100 percenl depreci
ated over the three-year life of the project. Furthermore, the cost of removing the equip·
ment will roughly equal its actual value in three years. so it will be essentially worthless on
a market value basis as well. Finally. the project will require an initial $20.000 investment
in net working capilal. As usual, the lax rate is 34 percent.

In Table 9.1, we organize these initial projections by first preparing the pro forma
income statement for each of the three years. Once again, notice that we have not deducted
any interest expense. This will always be so. As we described earlier. interest paid is a
financing expense, not a component of operating cash now.

We can also prepare a series of abbreviated balance sheets that show the capital
requirements for the project as we've done in Table 9.2. Here we have net working capital
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TABLE 9.1

Projected income
statement, shark
attractant project,
years 1-3

TABLE 9.2

PAR T 5 Capital Budt:eting

Sales (50,000 units at $4.00/unit)
Variable costs ($2.50/unil)

Gross profit
Fixed costs
Depreciation ($90,000/3)

EBIT
Taxes (34%)

Net income

Year

$200,000
125,000

$ 75,000
12,000
30,000

$ 33,000
11,220

$ 21,780

Projected capital
requirements, shark
attractant project

Net working capital
Net fixed assets

Total investment

a
$ 20,000

90,000

$110,000

$20,000
60,000

$80,000

2

$20,000
30,000

$50,000

3

$20,000
a

$20,000

of $20.000 in each year. Fixed assets arc $90.000 at the start of the projeet's life (year 0).
and they decline by the 530.000 in depreciation each year, ending up at zero. Notice that
the total investment given here for future years is the total book, or accounting, value. not
market value.

At this point, we need to start converting this accounting information into cash flows.
We consider how to do this next.

Project Cash Flows

To develop the cash flows from a project, we need to recall (from Chapter 2) that cash flow
from assets has three components: operating cash flow, capital spending, and additions to
net working capital. To evaluate u project. or minitirm. we need to anive at estimates for
each of these.

Once we have estimates of the components of cash flow. we will calculate cash now
for our minifirm just as we did in Chapter 2 for an entire firm:

Project cash flow = Project operating cash flow

- Project change in net working capital

- Project capital spending

We consider these components next.

Project Operating Cash Flow To determine the operating cash now associated with
a project. we first need to recallihe definition of operating cash flow:

Operating cash flow = Earnings before interest and taxes

+ Depreciation

- Taxes

To illustrate the calculation of operating cash flow. we will use the projected information
from the shark auractant project. For ease of reference. Table 9.3 repeats the income
statement.



Sales
Variable costs
Fixed costs
Depreciation

EBIT
Taxes (34%)

Net income

EBrT
Depreciation
Taxes

Operating cash flow

C HAP T 6. R 9 Making Capital Investment Decisions

$200,000
125,000

12,000
30,000

$ 33,000
11,220

$ 21,780

$33,000
+30,000
-11,220

S51,780
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TABLE 9.3

Projected income
statement, shark
attractant project,
years 1-3

TABLE 9.4

Projected operating
cash flow, shark
attractant project

Operating cash flow
Change in NWC
Capital spending

Tolal project cash flow

o

-$ 20,000
-90,000

-$110,000

S51,780

Year

2

$51,780

3

S51,780
+20,000

TABLE 9.S
-~-- --

Projected total cash
flows, shark
attractant project

Given the income statement in Table 9.3. calculating the operating cash flow is very
straightforward. As we see in Table 9.4, projected operating cash flow for the shark attractant
project is $51,780.

Project Net Working Capital and Capital Spending We next need to take care
of the fixed asset and net working capital requirements. Based on our balance sheets above,
the firm must spend $90.000 up front for fixed assets and invest an additional $20,000 in
net working capital. The immediate outflow is thus $1 ]0.000. At the end of the project's
life, the tlxed assets will be worthless (the salvage value will be zero), but the firm will
recover the $20,OlJO Ihal was tied up in working capital. This will lead to a $20,lJOO cash
illf/olt' in the last year.

On a purely mechanical level, notice that whenever we have an investment in net
working capital. that same investment has to be recovered; in other words, the same number
needs to appear at some time in the future with the opposite sign.

Projected Total Cash Flow and Value

Given the information we've accumulated, we can finish the preliminary cash flow analysis
as illuslrated in Table 9.5.

Now that we have cash flow projections. we are ready lO apply the various criteria we
discussed in the last chapter. First. the NPV at the 20 percent required relul11 is:

NPV = -$110,000 + 51,780/1.2 + 51,780/1.2' + 71,780/1.2"

= $10,648
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So. based on these projections. the project creates over $1 0.000 in value and should be ac
cepted. Also. the return on this investment obviously exceeds 20 percent (since the NPV
is positive al 20 percent). After some trial and error, we find that the IRR works out to be
about 25.8 percen£.

In addition. if required. we could go ahead and calculate the payback and the average
accounting return, or AAR. Inspeclion of the cash flows shows that the payback on this
project is just a Iittle over two years (verify that it's about 2.1 years).

From the last chapter. we know that the AAR is average net income divided by aver
age book value. The net income each year is $21.780. The average (in thousands) of the
four book values (from Table 9.2) for total investment is ($110 + 80 + 50 + 20)/4 = $65.
so the AAR is $21.780/65.000 = 33.51 percent. We 've already seen that the return nn this
investment (the IRR) is about 26 percent. The fact that theAAR is larger illustrates again
why the AAR cannot be meaningfully interpreted as the retul1l on a project.

The Tax Shield Approach

A useful variarion on our basic definition of operating cash flow (OCF) is the faX shield
approach. The tax shield delinition of OCF is:

OCF = (Sales - Costs) x (1 - T) + Depreciation x T

where T is the corporate tax rate. Assuming Ihat T = 34%, Ihe OCF works out to be:

OCF = ($200,000 - 137,000) x .66 + 30,000 x .34

= $41,580 + 10,200

= $51,780

This is just as we had before.
This approach views OCF as having two components. The first part is what the project's

cash flow would be if there were no depreciation expense. In this case, this would-have
been cash How is $41.580.

The second palt of OCF in this approach is the depreciation deduction multiplied
by the tax rale. This is called the depreciation tax shield. We know that depreciation is
a noncash expense. The only cash now effect of deducting depreciation is to reduce our
taxes. a beneHt to us. At the current 34 percent corporate tax rate, every dollar in depre
ciation expense saves us 34 cents in taxes. So. in our example. the $30,000 depreciation
deduction saves us $30,000 x .34 = SI0.200 in taxes.

The lax shield approach will alwayl'i give the same answer as our basic approach, so
you might wonder why we bother. The answer is that it is sometimes a little simpler to use,
particularly for projects that involve cost-cutting.

CONCEPT QUESTIONS

9.33 What is the definilion of project operating cash flow? How does tbis differ from net
income?

9.3b In the shark allmC(ant project, why did we add back the finn's net working capital
investment in Ihe final year?

9.3c What is the "depreciation tax shield"?
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MORE ON PROJECT CASH FLOW
In this section, we lake a closer look at some aspects of project cash flow. In particular,
we discuss project net working capital in more detail. We then examine current tax laws
regarding depreciation.

A Closer Look at Net Working Capital

In calculating operating cash flow, we did not explicitly consider the fact that some of our
sales might be on credit. Also, we may not have actually paid some of the costs shown. In
either case, the cash now has not yet occurred. We show here that these possibilities are
not a problem as long as we don't forget to include additions to net working capital in our
analysis. This discussion thus emphasizes the importance and the effect of doing so.

Suppose during a particular year of a project we have the following simplified income
statement:

Sales $500
Costs 310

Net income $190

Depreciation and taxes arc zero. a fixed assets are purchased during the year. Also. to
illustrate a point, we assume that the only components of net working capital are accounts
receivable and payable. The beginning and ending amounts for these accounts are:

Beginning of Year End of Year Change

Accounts receivable $880 $910 +$30
Accounts payable 550 605 + 55
Net working capital $330 $305 -$25

Based on this infofmation. what is total cash flow for the year? We can first just me
chanically apply what we have been discussing to come up with the ~Ulswer. Operating cash
now in this particular case is the same as EBIT since there are no taxes or depreciation and
thus equals $190. Also, notice that net working capital actually dec/illed by $25, so the
change in net working capital is negative. Thisjust means that $25 was freed up during the
year. There was no capital spending, so the total cash flow for the year is:

Total cash flow = Operating cash flow - Change in NWC - Capital spending

= $190 - (-25) - 0

= $215

ow. we know that this $215 total cash Row has to be "dollars in" less "dollars out"
for the year. We could therefore ask a different question: What were cash revenues fOf the
year? Also, what were cash costs'!

To determine cash revenues. we need to look more closely at net working capital. Dur
ing the year. we had sales of $500. However. accounts receivable rose by $30 over the same
time period. What does this mean? The $30 increase tells us that sales exceeded collections
by $30. In other words, we haven't yet received the cash from $30 of the $500 in sales. As
a result, our cash inflow is $500 - 30 = $470. In general. cash income is sales minus the
increase in accounts receivable.
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Cash outflows can be similarly delcnnined. We show costs of S310 011 the income
statement, but accounts payable increased by $55 during the year. This means that we have
not yet paid $55 of the $3 IO. so cash costs for the period are just $310 - 55 = $255. In
other words. in this case. cash costs equal costs less the increase in accounts payable.

PUlling this information together, ca.sh inflows less cash outflows is $470 - 255
$2J5.just as we had before. Notice that:

Cash flow = Cash inflow - Cash outflow

= ($500 - 30) - (310 - 55)

= ($500 - 310) - (30 - 55)

= Operating cash flow - Change in NWC

= $190 - (-25)

= $215

More generally. this example illustrates that including net working capital changes in our
calculations has the effect of adjusting for the discrepancy between accounting sales and
costs and actual cash receipts and payments.

Cash Collections and Costs

For the year Just completed, the Combat Wombat Telestat Co. (eWT) reports sales of $998 and costs

of $734. You have collected the following beginning and ending balance sheet Inlormatlon

Accounts receivable

Inventory

Accounts payable

Net working capital

Beginning

$100
100

100

$100

Ending

$110

80

70

$120

Based on these figures, what are cash Inflows? Cash outflows? What happened to each account?

What is net cash flow?

Sales were $998, but receivables rose by $10 So cash collections were $10 less than sales. or

$988 Costs were $734, but inventories fetl by $20 This means that we didn't replace $20 worth of

inventory, so costs are actually overstated by this amount Also, payables fell by $30 ThiS means that.

on a net basis, we actually paid our suppliers $30 more than we received from them. resulting In a $30

understatement of costs. Adjusting for these events, cash costs are $734 - 20 + 30 = $744 Net cash

flow is $988 - 744 = $244.

Finally. notice that net working capital increased by $20 overall We can check our answer by

noting that the original accountrng sales less costs of $998 - 734 IS $264. In addillon. CWT spent $20

on net workIng capital, so the net result IS a cash flow of $264 - 20 '= $244, as we calculated.

Depreciation

As we note elsewhere. accounting depreciation is a noncash deduclion. As a result. depre
ciation has cash How consequences only because it influences the tax bill. The way that de
preciation is computed for tax purposes is Ihus the relevant method for capital investment
decisions. Not surprisingly, the procedures are governed by tax law. We now discuss some



Class

3-year
5-year
7-year
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Examples

Equipment used in research
Autos, computers
Most industrial equipment

275

TABLE 9.6

Modified ACRS
property classes

Property Class

Year 3-Year 5·Year 7·Year

1 33.33% 20.00% 14.29%
2 44.44 32.00 24.49
3 14.82 19.20 17.49
4 7.41 11.52 12.49
5 11.52 8.93
6 5.76 8.93
7 8.93
8 4.45

specifics of the depret:imion system enacted by the Tax Reform Act of 1986. This system is
a modification of the Accelerated Cost Recovery System (ACRS) instituted in 1981.

Modified ACRS (MACRS) Depreciation Calculating depreciation is normally very
mechanical. While there are a number of U:~·. ands. and blllS involved. the basic ldea is that
every asset is assigned to a particular class. An asset's class establishes its life for tax pur
poses. Once an asset's tax life is determined. we compute the depreciation for each year by
multiplying the cost of the asset by a fixed percentage. The expected salvage value (what
we think the asset will be worth when we dispose of it) and the actual expected economic
life (how long we expect the asset to be in service) are not explicitly considered in the
calculation of depreciation.

Some typical depreciation classes are described in Table 9.6. and associated percent
ages (rounded to two decimal places) are shown in Table 9.7. Remember that land cannot
be depreciated.

To illustrate how depreciation is calculated. we consider an automobile costing S12,000.
Autos are normally c1<L"isitied as five-year property. Looking at Table 9.7. we see that the
relevant figure for the first year of a nve-year asset is 20 percent. The depreciation in the
hrst year is thlls $12.000 X .20 = $2.400. The relevant percentage in the second year is
32 percent, so the depreciation in the second year is S12,000 X .32 = $3,840. and so on. We
can summarize these calculations as follows:

TABLE 9.7

Modtfied ACRS
depreciation
allowances

Accelerated Cost

Recovery System

(ACRSj
Depreciation method
under U S tax law
allowing for the
accelerated write-off of
property under variOus
classifications.

Year

1
2
3
4
5
6

MACRS Percentage

20.00%
32.00
19.20
11.52
11.52
5.76

100.00%

Depreciation

.2000 x $12,000 = $ 2,400.00

.3200 x 12,000 = 3,840.00

.1920 x 12,000 = 2,304.00
.1152 x 12,000 = 1,382.40
.1152 x 12,000 = 1,382.40
.0576 x 12,000 = 691.20

$12,000.00
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TABLE 9.8

MACRS book values

Year

1
2
3
4
5
6

Beginning Book Value

$12,000.00
9,600.00
5,760.00
3,456.00
2,073.60

691.20

Depreciation

$2,400.00
3,840.00
2,304.00
1,382.40
1,382.40

691.20

Ending Book Value

$9,600.00
5,760.00
3,456.00
2,073.60

691.20
0.00

Notice that the ACRS percentages sum up to 100 percent. As a result, we write off
100 percent of the cost of the asset, or $12.000 in this case.

Book Value versus Market Value In calculating depreciation under current tax law.
the economic life and future market value of the asset are not an issue. As a result, the book
value of an asset can differ substantially from its actual market value. For example, with
our $12,000 car, book value after the first year is S12,000 less the first year's depreciation
of $2,400, or $9.600. The remaining book values are summarized in Table SUs. After six
years, the book value of the car is zero.

Suppose we wanted to sell the car after five years. Based on historical averages. it will
be worth, say, 25 percent of the purchase price, or .25 X $12,000 ~ $3,000. If we actually
sold it for this, then we would have to pay taxes at the ordinary income tax rate on the dif
ference between the sale price of $3,000 and the book value of $69 I .20. For a corporation
in the 34 percent bracket, the tax liahility is .34 X $2,308.80 ~ $7~4.99.

The reason that taxes must be paid in this case is that the difference in market value
and book value is "excess" depreciation. and it must be "recaptured" when the asset is sold.
What this means is that, as it turns out, we overdepreciated the asset by $3,000 - 69] .20 =
$2,308.80. Since we deducted $2,308.80 too much in depreciation, we paid $784.99 too
little in taxes. and we simply have to make up the difference.

Notice that this is not a tax on a capital gain. As a general (albeit rough) rule, a capital
gain only occurs if the market price exceeds the original cost. However, what is and what
is not a capital gain is ultimately up to taxing authorities, and the specifk rules can be vcry
complex. We will ignore capital gains taxes for the most part.

Finally, if the book value exceeds the market value, then the difference is treated as a
loss for tax purposes. For example, if we selI the car after two years for $4,000, then the
book value exceeds the market value by $1,760. In this case, a tax saving of.34 X $1,760 ~

$598.40 occurs.

tii1~mm MACRS Depreciation

The Staple Supply Co. has Just purchased a new computerized information system with an installed

cost of $160,000 The computer is treated as five-year property. What are the yearly depreciation

allowances? Based on hlstoncal experience. we think that the system will be worth only $10,000 when

we get rid of it In four years. What are the tax consequences of the sate? What IS the total after lax cash

flow from the sale?

The yearly depreciation aJlowances are calculated by just multiplying $160,000 by the five-year

percentages in Table 9.7

(continued)
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Year MACRS Percentage Depreciation Ending Book Value

1 20.00% .2000 x $160.000 ~ $ 32,000 $128,000

2 32.00 .3200 x 160,000 ~ 51,200 76,800

3 19.20 .1920 x 160,000 ~ 30,720 46,080

4 11.52 .1152 x 160,000 ~ 18,432 27,648

5 11.52 .1152 x 160,000 ~ 18,432 9,216

6 5.76 .0576 x 160,000 ~ 9,216 0

100.00% $160,000

Notice that we have also computed the book value of the system as of the end of each year. The book value

at the end of Year 4 is $27.648. If we sen the system for $10,000 at that time. we will have a loss of $17,648

(the difference) for tax purposes This loss. of course, IS like deprectation because it isn't a cash expense

What really happens? Two things First: We get $10.000 from the buyer. Second: We save .34 x

$17,648 = $6,000 In taxes So. the total aftertax cash flow from the sale is a $16.000 cash inflow

An Example: The Majestic Mulch
and Compost Company (MMCC)

At this point, we want to go through a somewhat more involved capital budgeting analysis.
Keep in mind as you read that the basic approach here is exactly the same as that in the
shark attractant example above. We have only added some more "real-world" detail (and
a lot more numbers).

MMCC is investigating the feasibility of a new line of power mulching tools aimed at
the growing number of home composters. Based on exploratory conversations with buyers
for large garden shops, it projects unit sales as follows:

Year Unit Sales

1 3,000
2 5,000
3 6,000
4 6,500
5 6,000
6 5,000
7 4,000
8 3,000

The new power mulcher will be priced to sell at $120 per unit to start. When the competi
tion catches up after three years, however. MMCC anticipates that the price will drop to
SIlO.

The power mulchcr project wi11 require $20,000 in net working capital at the start.
Subsequently, total net working capital at the end of each year will be about 15 percent
of sales for that year. The variable cost per unit is $60, and total fixed costs are $25,000
per year.

It wiJI cost about $800,000 to buy the equipment necessary to begin production. This
investment is primarily in industrial equipment and thus qualifies as seven-year MACRS
property. The equipment will actually be worth about 20 percent of its cost in eight years,
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TABLE 9.9

Projected revenues,
power mulcher
project

TABLE 9.10

Annual depreciation,
power mulcher
project

TABLE 9.11

PAR T 5 Capital Budgeting

Year Unit Price Unit Sales Revenues

1 $120 3,000 $360,000
2 120 5,000 600,000
3 120 6,000 720,000
4 110 6,500 715,000
5 110 6,000 660,000
6 110 5,000 550,000
7 110 4,000 440,000
8 110 3,000 330,000

Year MACRS Percentage Depreciation Ending Book Value

1 14.29% .1429 x $800,000 = $114,320 $685,680
2 24.49 .2449 x 800,000 = 195,920 489,760
3 17.49 .1749 x 800,000 = 139,920 349,840
4 12.49 .1249 x 800,000 = 99,920 249,920
5 8.93 .0893 x 800,000 = 71,440 178,480
6 8.93 .0893 x 800,000 = 71,440 107,040
7 8.93 .0893 x 800,000 = 71,440 35,600
8 4.45 .0445 x 800,000 = 35,600 0

100.00% $800,000

Pro forma income statements, power mulcher project

Year

2 3 4 5 6 7 8

Unit price $ 120 $ 120 $ 120 $ 110 $ 110 $ 110 $ 110 $ 110
Unit sales 3,000 5,000 6,000 6,500 6,000 5,000 4,000 3,000
Revenues $360,000 $600,000 $720,000 $715,000 $660,000 $550,000 $440,000 $330,000
Variable costs 180,000 300,000 360,000 390,000 360,000 300,000 240,000 180,000
Fixed costs 25,000 25,000 25,000 25,000 25,000 25,000 25,000 25,000
Deprecialion 114,320 195,920 139,920 99,920 71,440 71,440 71,440 35,600

EBIT $ 40,680 $ 79,080 $195,080 $200,080 $203,560 $153,560 $103.560 $ 89,400
Taxes (34%) 13.831 26,887 66,327 68,027 69,210 52,210 35.210 30,396

Net income $ 26,849 $ 52,193 $128,753 $132,053 $134,350 $101,350 $ 68,350 $ 59,004

or .20 X S800,OOO ~ $160.000. The relevant tax ratc is 34 percent. and the required relUrn
is 15 percent. Ba"ied on this information. should MMCC proceed?

Operating Cash Flows There is a lot of information here that we need to organize.
The tirst thing we can do is calculate projected sales. Sales in the first year are projected
at 3,000 units at $120 apiece, or $360,000 total. The remaining figures are shown in
Table 9.9.

Next, we compute the depreciation on the $800,000 investment in Table 9.10. With

this information, we can prepare the pro forma income statemenL'i. as shown in Table 9.11.
From here. computing the operaling c<.Ish Mows is straighlforward. The results are illus
trated in the first part of Table 9.13 (on page 280).



C HAP T E R 9 Making Capitallnve~lmenL Deci~ions

Year Revenues Net Working Capital Cash Flow

0 $ 20,000 -$20,000
1 $360,000 54,000 -34,000
2 600,000 90,000 -36,000
3 720,000 108,000 -18,000
4 715,000 107,250 750
5 660,000 99,000 8,250
6 550,000 82,500 16,500
7 440,000 66,000 16,500
8 330,000 49,500 16,500

Changes in NWC Now that we have the operating cash flows, we need to determine
the changes in NWC. By assumption, net working capital requirements change as sales
change. In each year, we will generally either add to or recover some of our project net
working capital. Recalling that NWC starts out at $20,000 and then rises to IS percent of
sales. we can calculate the amount of NWC for each year as illustrated in Table 9.12.

As illustrated. during the first year. net working capital grows from $20.000 to .15 x
5360,000 ~ $54,000. The increase in net working capital for the year is thus $54,000 
20,000 = $34,000. Thc remaining figures are calculated the samc way.

Remember that an increase in net working capital is a cash outflow. so we use a nega
tive sign in this table to indicate an additional investment that the firm makes in net working
capital. A positive sign represents net working capital returning to the firm. Thus. for exam
ple, $16,500 in NWC flows back to the firm in Year 6. Over the project's life. net working
capital builds to a peak 01'$108.000 and declines from there as sales begin to drop off.

We show the result for changes in net working capital in the second part of Table 9.13.
Notice that at the end of the project's life there is 549.500 in net working capital still to be
recovered. Therefore. in the last year. the project returns $ I6,500 of NWC during the year
and then returns the remaining $49.500 at the end of the year for a total of $66.000.

Capital Spending Finally, we have to account for the long-term capital invested in the
project. In this case, we invest $800.000 at Year n. By assumption. this equipment wiI! be
worth $160,000 at the end of the project. It will have a book value of zero at that time. As
we discussed above, this $ I60.000 excess of market value over book value is taxable, so
the aftertax proceeds will be $160,000 X (I - .34) = $105,600. These figures are shown
in the third part of Table 9.13.

Total Cash Flow and Value We now have all the cash flow pieces, and we put them
together in Table 9.14. In addition to the total project cash tlows, we have calculated the
cumulative cash flows and the discounted cash flows. At this point. it's essentially plug
and-chug to calculate the net present value, internal rate of return, and payback.

If we sum the discounted cash !lows and the initial investment. the net present value
(at 15 percent) works out to be S65,48X. This is positive. so. based on these preliminary
projections, the power muJcher project is acceptable. The internal, or DeE rate of return is
greater than 15 percent since the NPV is positive. It works out to be 17.24 percent, again.
indicating that the project is acceptable.

Looking at the cumulative cash flows, we see that the project has almost paid back
after four years since the cumulative cash flow is almost zero at that time. As indicated. the
fractional year works out to he $17,322/214,040 = .08, so the payback is 4.08 years. We
can't say whether or not this is good since we dun't have a benchmark for MMCC. This is
the usual problem with payback periods.
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TABLE 9.12

Changes in net
working capital,
power mulcher
project
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c TABLE 9.13

EBIT
Depreciation
Taxes

Operating cash flow

Projected cash nows, power mulcher project

Year

0 1 2 3 4 5 6 7 8

I. Operating Cash Flow

$ 40,680 $ 79,080 5195,080 $200,080 $203,560 $153,560 $103,560 $ 89,400
114,320 195,920 139,920 99.920 71,440 71,440 71,440 35,600
13,831 - 26,887 - 66,327 - 68,027 - 69,210 - 52,210 - 35,210 - 30,396

$141,169 $248,113 5268,673 $231,973 $205,790 $172,790 $139,790 $ 94.604

11. Net Working Capital

lnilial NWC
Increases in NWC
NWC recovery

Changes in NWC

Initial outlay
Aftertax salvage

Capital spending

-$ 20,000

-$ 20,000

-$800,000

-$800,000

-$ 34,000

-$ 34,000

-$ 36,000

-$ 36,000

-$ 18,000

-5 18,000

$ 750

$ 750

III. Capital Spending

$ 8,250

$ 8.250

$ 16,500

$ 16.500

$ 16,500

$ 16,500

$ 16,500
49,500

$ 66,000

$105,600

$105,600

TABLE 9.14 Projected total cash flows, power mulcher project

Operating cash flow
Changes in NWC
Capital spending

Total project cash flow

Cumulative cash flow

Net present value (15%) - $65,488

Internal rate of return = 17.24%

Payback "'" 4.08 years

o

-$ 20,000
- 800,000

-$820,000

-$820,000

$141,169
- 34,000

$107,169

-$712,831

2

$248,113
- 36,000

$212.113

-$500,718

Year

3 4 5 6 7 8

$268,673 $231,973 $205,790 $172,790 $139,790 $ 94.604
18,000 750 8,250 16,500 16,500 66,000

105,600

$250,673 $232,723 $214,040 $189,290 $156,290 $266.204

-$250,045 -$ 17,322 $196,718 $386,008 $542,298 $808,502
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Conclusion

This completes our preliminary DCF analysis. Where do we go from here? If we have a
great deal of confidence in our projections, then there is no further analysis to be done.
We should hegin production and marketing immediately. It is unlikely that this will be
the case. It is important to remember that the result of our analysis is an estimate of NPV,
and we will usually have less than complete confidence in our projections. This means
we have more work to do. In particular, we will almost surely want to spend some time
evalualing the qualily of our estimates. We will take up this subject in the next several
sections.

CONCEPT QUESTIONS

9.4a Why is it important 10 consider changes in net working capital in developing cash
flows? What is the effect of doing so?

9.4b How is depreciation calculated for fixed assets under current tax law'! What effect

do expecled salvage v<.duc and estimaled economic life have on the calculated
depreciation deduClion'!

EVALUATING NPV ESTIMATES
As we discussed in Chapter 8. an investment has a positive net present value if its market
value exceeds its cost. Such an investment is desirable because it creates value for its
owner. The primary problem in identifying such opportunities is that most of the time we
can't actually observe the relevant market value. Instead, we estimate if. Having done so, it
is only natural to wonder whether or not our estimates arc at least close to the tme values.
We consider this question next.

The Basic Problem

Suppose we are working on a preliminary DCF analysis along the lines we described in
previous sections. We carefully identify the relevant cash flows, avoiding such things as
sunk costs, and we remember to consider working capital requirements. We add back any
depreciation; we account for possible erosion: and we pay attention to opportunity <:osts.
Finally. we double-check our calculations, and, when all is said and done, the boltom line
is that Lhe estimated NPY is positive.

Now what? Do we stop here and move on to the next proposal? Probably nolo The fact
that the estimated NPY is positive is definitely a good sign, but, more than anything, this
tells us that we need to take a closer look.

If yOli think about it. there are two circumstances under which a discounted cash now
analysis could lead us to conclude that a project has a positive NPY. The !"irst possibility
is that the project really docs have a positive NPY. That's the good news. The bad news is
the second possibility: A project may appear to have a positive NPY because our estimate
is inaccurate.

Notice that we could also err in the opposite way. If we conclude that a project has a
negative NPY when Ihe true NPY is positive, then we lose a valuable opportunity.
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When Things Go Wrong ...

I f you think about it. the decision by a company to acquire
another company is a capital budgeting decision. One im

portant difference. however, is that an acquisition may be more

expensive than a typical project, and possibly much more ex
pensive. Of course, as wHh any other project. acquisitions can

tail. When they do, the losses can be huge.

In 2000, lor example, General Motors (GM) acquired
20 percent ownership of the Italian carmaker Rat for a price of
$2.4 billion. As with most acquisitions. the initial outlook painted

by the companies was rosy. They formed joint ventures in
Europe and Latin America. and these ventures saved the com
panies a combined $2.6 billion for the first five years of the
agreement.

It would seem with savings like this the partnership was

working out pretty well, but Fiat began losing money. For exam

ple, the company lost about $1.7 billion in 2002, and $1.3 billion

in 2004. The 2002 losses were particularly hard on Fiat, and

the company almost went bankrupt. The Italian government

stepped in and helped Fiat, but GM stayed out. As a result,

GM's stake in Fiat was cut to 10 percent.

In early 2005, GM wrote off its remaining interest in Fiat,

meaning GM put a value on its Fiat investment of zero. Unfortu

nately for GM, under the terms of the original deal, Fiat had the

Forecasting Risk

option to force GM to buy the remaining 90 percent of the com

pany. The deal would include Fiat's $10 billion in debt. If GM

valued its 10 percent slake in Fiat at nolhing, how do you think

GM's management felt about buying Ihe olher 90 percent? The

answer came in February 2005. GM paid $2 billion just to avoid
having to take over Fiat, thereby giving a whole new meaning

to the phrase -riat money."

One 01 the largest acquisilions in U.S. history was America

Online's (AOL) purchase of Time Warner in 2001. AOL purchased

Time Warner under the assumption that AOL was part of the "new

economy" and primed for fast growth. Time Warner was the "old"

communications company, owning cable stations and a music

label, among other things. But things didn't work as well as planned.

Infighting among employees from the two companies hurt produc

tion and morale. In 2002, accounting irregularities were uncovered

at AOL, and, as a resuh of the acquisition costs, the company was

saddled with massive debt. To make matters worse, AOL began to

lose customers and money. Although AOL was the acquirer, and

once dominant partner, things got so bad 'at AOL that the company

changed its name back to Time Warner. To cap things off, in 2002,
Time Warner wrote oN a stunning $54 billion in assets associated

with the acquisition, which was at the time the largest such write

off in history.

forecasting risk
The possibIlity thai
errors In projected
cash flows WIll lead to
incorrect decisions.
Also estimatIon fisk.
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The key inputs into a DCF analysis are projected future cash f1ows.lfthcse projections are
seriollsly in error, then we have a classic GIGO. or garbage-in, garbage-out. system. In this
case, no matter how carefully wc arrange the numbers and manipulate them. thc resulting
answer can still bc grossly misleading. This is the danger in using a relatively sophisticmed
technique like DCE It is sometimes easy to get caught up in number crunching and forgct
the underlying l1uts-and-bolts economic reality.

The possibility that we willlllilke a bad decision because of errors in the projected cash
flows is called forecasting risk (or l'stilllmioJ/ risk). Because of forecasting risk, there is
the danger that we will think a projcct has a positive NPY when it really does nol. How
is this possible'! It occurs if we are overly optimistic about the future. and. as a result, our
projected cash flows don't realistically rcOcct the possible future ca....h flows. Our nearby
Reality Bytes box shows what can happen in such cases.

So far. we have not explicitly considered what to do about the possibility of errors in
our forecasts. so our goal is to develop some tools that will be useful in identifying area."
where potential errors exist and where they might be especially damaging. In one form or
another. we will be trying to assess the economic '"reasonableness" of our estimates. We
will also be wondering how much damage will be done by errors in those estimates.

Sources of Value

The first line of defense against forecasting risk is simply to ao;;k: What is it about this in
vestment that leads to a positive NPY? We should be able lO point to something specific
as the source of value. For example. if the proposal under consideration involved a new
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product then we might ask questions such as the following: Are we certain that our new
product is significantly better than thai of the competition? Can we truly manufacture at
lower cost or distribute more effectively, or identify undeveloped market niches, or gain
control of a market'!

These m·e jusl a few of the potential sources of value. There are many others. A key
factor lO keep in mind is the degree of competition in the market It is a basic principle of
economics thar positive NPV investments will be rare in a highly competitive environment
Therefore. proposals that appear to show significant value in the face of stiff competition
are particularly troublesome, and the likely reaction of the competition to any innovations
must be closely examined.

The point to remember is that positive NPY investments are probably not all that com
mon, and the number of positive NPY projects is almost certainly limited for any given
firm. If we can', ar1iclIiate some sound economic basis for thinking ahead of time that we
have found something special, then the con<:lusion that our project has a positive NPY
should be viewed with some suspicion.

CONCEPT QUESTIONS

9.5a What is forecasting risk? Why is it a concern for the financial manager?

9.Sb What are some porenlial sources of value in a new projecr?

SCENARIO AND OTHER WHAT·IF ANALYSES
Our basic approach to evaluating cash flow and NPY estimates involves asking what-if
questions. Accordingly. we discuss some organized ways of going about a what-if analysis.
OUf goal in doing so is to assess the degree of forecasting risk and to identify those compo
nents 1110st critical (() the success or failure of an investment.

Getting Started

We are investigating a new project. aturally. the first thing we do is estimate PV based on
our projected cash flows. We will call thiloi the bose case. ow. however, we recognize the
possibility of error in those cash now projections. After completing the base case. we thus
wish to investigate Ihe impact of different assumptions about the future on OUf estimates.

One way to organize this investigation is to put an upper and lower bound on the variouloi
components of the project. For example, suppose we forecast sales at 100 units per year. We
know this estimate may be high or low, but we are relatively c~rtain it is not off by more than
10 units in either direction. We would thus pick a lower bound of90 and an upper bound of 110.
We go on to assign such bounds to any other cash flow components we arc unsure about.

When we pick these upper and lower bounds, we are not ruling out the possibility that
the actual values could be outside this range. Wh<.tl we are saying, loosely speaking. is that
it is unlikely thar (he {flle avemge (as opposed to our estimated average) of the possible
values is outside Ihis range.

An example is useful to illustrate the idea here. The projeci under consideration costs
$200.000, has a five-year life, and has no salvage value. Depreciation is straight-hne to
zero. The required return is 12 percent. and the tax rate is 34 percent. In addition, we have
compiled the following information:
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Unit sales
Price per unit
Variable costs per unit
Fixed costs per year

Base Case

6,000
580
560

550,000

Lower Bound

5,500
575
558

$45,000

Upper Bound

6,500
585
562

555,000

With this information, we can calculate the base-case NPY by first calculating net income:

Sales
Variable costs
Fixed costs
Depreciation

EBIT
Taxes (34%)

Net income

5480,000
360,000

50,000
40,000

5 30,000
10,200

5 19,800

scenario analysis

The determination of
what happens 10 NPV
estimates when we ask
what·if questions.

Operating cash flow is thus $30,000 + 40,000 - 10,200 ~ $59,800 per year. At 12 percent,
the live-year annuity factor is 3.6048. so the base-case NPV is:

Base-case NPV = -$200,000 + 59,800 x 3.6048

= $15,567

Thus. the project looks good so far.

Scenario Analysis

The basic form of what-if analysis is called scenario analysis. What we do is investigate
the changes in our NPV estimates that result from asking questions like, What if unit sales
realistically should be projected at 5,500 units instead of 6,OOO?

Once we start looking at alternative scenarios, we might find that most of the plausible
ones result in positive NPVs. In this cuse, we have some confidence in proceeding wirh the
project. If a substantial percentage of the scenarios look bad. then the degree of forecasting
risk is high and further investigation is in order.

There are a number of possible scenarios we could consider. A good place to start is
with the worst-C<.L"e scenario. This will tell us the minimum NPY of the project. If this is
positive, we will be in good shape. While we are at it, we will go ahead and determine the
other extreme, the best case. This puts an upper bound on our NPY.

To get the worst case, we assign the least favorable value to each item. This means low
values for items such as units sold and price per unit and high values for costs. We do the
reverse for the best case. For our project. these values would be:

Unil sates
Price per unit
Variable costs per unit
Fixed costs

Worst Case

5,500
575
562

555,000

Best Case

6,500
$85
558

545,000
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With this information. we can calculate the net income and cash flows under each scenario
(check these for yourself):

2K5

Scenario

Base case
Worst case'
Best case

Net Income

$19,800
-15,510

59,730

Cash Flow

$59,800
24,490
99,730

Net Present Value

$15,567
-111,719

159,504

IRR

15.1%
-14.4

40.9

'We assume a tax credit is created In our worst-case scenario.

What we learn is that under the worst scenario. the cash flow is still positive at $24.490.
That's good news. The bad news is that the return is -14.4 percent in this casco and the
NPV is -$111.719. Since the project costs $200.000. we stand to lose a little more than
half of the original investment under the worst possible scenario. The best case offers an
attractive 41 percent return.

Thr.: terms best CliSt' and worst Cfl.'il' are very cOl11monly used. and we will stick wilh
them, but we should note thaI they arc somewhat misleading. The absolutely best thing that
could happen would be somcthing absurdly unlikely. such a~ launching a ncw diet soda and
subsequclltly learning that our (patented) formulmion also just happens to cure the com
mon cold. Similarly. the true worst case would involve some incredibly remote possibility
of total disaster. We're not claiming that these things don't happen: once in a while they
do. Some products. such as personal computers. succeed beyond the wi Ide!'t of expecta
tions. and some. such as asbestos. turn out to br.: absolute catastrophes. lnstr.:ad. our point is
that in assessing the reasonableness of an NPV estimate, we need to stick to cases that arc
reasonably likely to occur.

Instead of best and lI'orst. then. it is probably more accurate to !'ay optimistic and
pessimistic. In broad terms. if we were thinking about a reasonable range for. say. unit
sales, then \.vhal we cailihe best case would correspond to something ncar Ihe upper end of
that range. The worst case would simply correspond lo the lower end.

As we have mentioned. there are an unlimited number of differenl scenarios that wr.:
could examine. At a minimum. we might WlJnt to investigate IWO intermediate cases by
going halfway between the base amounts and the extreme amounts. This would give us five
scenarios in all. including the base case.

Beyond Ihis poinl. it is hard to know when to stop. As we generale more and more
possibilities, we run the risk of "paralysis of analysis." The difficulty is that no maller how
many sccnarios we run. all we can learn are possibilities. some good and some bad. Beyond
that, we don't get any guidance as to whallo do. Scenario analysis is thus useful in lelling
us what can happen and in helping us gauge the potel11ia[ for disaster, bUl il does not tell us
whether or not to take the projCl:t.

Sensitivity Analysis

Sensitivity analysis is a variation on scenario analysis that is useful in pinpointing Ihe
areas where forecasting risk is especially severe. The basic idea wilh a sensitivity analysis
is 10 freeze all of the variables except one and then sec how sensitive our ~stimateof NPV
is to changes in that one variable. If our NPY estimate turns alit to be very sensitive [0 rela
tively smalll:hanges in lhe projected value of some component of project l:3sh flow. then
the foreca"iting risk associated with that variable is high.

sensitivity analysis

Investigation of whal
happens to NPV when
only one variable IS

changed



286 PAR T 5 Capital Budgeting

To illustrate how sensitivity analysis works. we go back to our base case for evelY item
except unit sales. We can then calculate cash flow and NPY Llsing the largest and smallest
unit sales figures.

Scenario

Base case
Worst case
Best case

Unit Sales

6,000
5,500
6,500

Cash Flow

$59,800
53,200
66,400

Net Present Value

515.567
-8.226
39,357

IRR

15.1%
10.3
19.7

The results of our sensitivity analysis for unit sales can be illustrated graphically as in
Figure 9.1. Here we place NPV on the vertical axis and unit sales on the horizontal axis.
When we plot the combinations of unit sales versus NPV, we see that all possible combi
nations fall un a straight line. The steeper the resulting line is, the greater is the sensitivity
of the estimated NPV to the projected value of the variable being investigated.

By way of comparison, we now freeze everything except fixed custs and repeat the
analysis:

Scenario

Base case
Worst case
Best case

Fixed Costs

$50,000
55,000
45,000

Cash Flow

$59,800
56,500
63,100

Net Present Value

$15,567
3,670

27,461

IRR

15.1%
12.7
17.4

FIGURE 9.1

Sensitivity analysis
for unit sales

What we see here is that, given our ranges. the estimated NPV of this project is more sen
sitive to projected unit sales than it is to projected fixed costs. In fact. under the worst case
for fixed costs, the NPY is still positive.

As we have illustrated. sensitivity analysis is useful in pinpointing those variables that
deserve the most attention. If we find that our estimated NPY is especially sensitive to a
variable that is difficult to forecast (such as unit sales). then the degree of forecasting risk
is high. We might decide that further market research would be a good idea in this case.

Net present
value ($000)

50

40

30

20

10

or------'--,~---.L------'-------~ Unit
sales

-10
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Because sensitivity analysis is a form of scenario analysis. it suffers from the same
drawbacks. Sensitivity analysis is useful for pointing out where forecasting errors will do
the most damage, but it does not tell us what to do about possible errors.

CONCEPT QUESTIONS

9.6a What are scenario and sensitivity analyses?

9.6b What are the drawbacks to what-if analyses?

ADDITIONAL CONSIDERATIONS
IN CAPITAL BUDGETING

Our tinal task for this chapter is a brief discussion of two additional considerations in capi
tal budgeting: managcrial options and capital rationing. Both of these can be very impor
tant in practice, but, as we will see, explicitly dealing with either of them is difficult.

Managerial Options and Capital Budgeting

In our capital budgeting analysis thus far, we have more or less ignored the possibility of
future managerial actions. hnplicitly. we have assumed that once a project is launched,
its basic features cannot be changed. For this reason. we say that our analysis is static
(as opposed to dynamic).

In reality. depending on what actually happens in the future, there will always be ways
to modify a project. We will call these opportunities managerial options. Because they
involve real (as opposed to financial) assets, such options are often called "real" options.
There arc a great number of these options. The way a product is priced, manufactured. ad
vertised, and produced can all be changed, and these are just a few of the possibilities. We
discuss some of the most important managerial options in the next few sections.

Contingency Planning The various what-if procedures in this chapter have another
use. We can also view them as primitive ways of exploring the dynamics of a project and
investigating managerial options. What we think about in this case are some of the possible
futures that could come abollt and what actions we might take if they do.

For example, we might find that a project fails to break even when sales drop below
10.000 units. This is a fact that is interesting to know, but the more important thing is to
then go on and ask, What actions arc we going to take if this actually occurs? This is called
contingency planning, and it amounts to an investigation of some of the managerial
options implicit in a project.

There is no limit to the number of possible futures, or contingencies, that we could
investigate. However, there are some broad classes. and we consider these next.

The option to expand One particularly important option we have not explicitly ad
dressed is the option to expand. If we truly find a positive NPY project, then there is an
obvious consideration. Can we expand the project or repeat it to get an even larger NPV?
Our static analysis implicitly assumes that the scale of the project is fixed.

For example. if the sales demand for a pmticular product were to greatly exceed
expectations, we might investigate increasing production. If this were not feasible for
some reason, then we could always increase cash flow by raising the price. Either way, the

287

managerial options
Opportunities that
managers can exploit If
certain things happen In
the future. Also known
as "real" options.

contingency
planning
Taking Into account
the managerial options
imp!lcll in a project.
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potential cash flow is higher than we have indicated because we have implicitly assumed
that no expansion or pricc increase is possible. Overall, because we ignore the option to
expand in our analysis, we underestimate NPV (all other things being equal).

The option to abandon At the other extreme. the option to scale back or even aban
don a project is also quite valuable. For example. if a project does not even cover its own
expenses, we might be better off if we just abandoned it. Our DCF analysis implicitly as
sumes that we would keep operating even in this case.

In reality, if sales demand were significantly below expectations. we might be able to
sell off some capacity or put it to another use. Maybe the product or service could be re
designed or otherwise improved. Regardless of the specifics, we once again IIlIderestimme
NPV if we assume that the project must last for some fixed number of years, no matter what
happens in the future.

The option to wait Implicitly. wc have treated proposed investments as if they were
"go or no-go" decisions. Actually. there is a third possibility. The projcct can be postponcd.
perhaps in hope of more favorable conditions. We call this the option to wait.

For example. suppose an investment costs $120 and has a perpetual cash flow of $10
per year. If the discount rate is 10 percent, then the NPV is $10/.10 - 120 = -$20, so the
project should not be undcltaken now. However. this does not mean that we should forget
about the project forever, because in the next period. the appropriate discount rate could be
dillerent Ifit fell to, say,S percent, then the NPV would be $ lOWS - 120 = S~O, and we
would take the project,

More generally, as long as there is somc possible future scenario under which a project
has a positive NPV, then the option to wait is valuable.

To illustrate some of these ideas, consider the case of Euro Disney. The deal to open Euro
Disney occurred in 1987. and the park opened its doors outside of Paris in 1992. Disney's
management thought Europeans would go goofy over the new park, but trouble soon began.
The number of visitors never met expectations, in part because the company priced tickets
too high. Disney also decided not to serve alcohol in a country that was accustomed to wine
with meals. French labor inspectors fought Disney's strict dress codes, and so on.

After several years of operations. the park began serving wine in its restaurants, low
ered ticket prices. and made other adjustments. In other words, management exercised its
option to reformulate the product. The park began to make a small profit. Then, the com
pany exercised the option to expand by adding a "second gate," which was another theme
park next to Eum Disney named Walt Disney Studios. The second gate was intended to
encourage visitors to extend their stays. But the new park flopped. The reasons ranged from
high ticket prices, attractions geared toward Hollywood rather than European film making.
labor strikes in Paris, and a summer heat wave.

By the summer of 2003. Euro Disney was close to bankruptcy again. Executives dis
cussed a variety of options. These options ranged from letting the company go broke (the
option to abandon), to pulling the Disney nante from the park, In 2005, the company finally
agreed to a restructuring with the help of the French government.

The whole idea of managerial options was summed up aptly by Jay Rasulo. the over
seer of Disney's theme parks, when he said: "One thing we know for sure is that you never
get it 100 percent right the first time. We open everyone of our parks with the notion that
we're going to add content."

Strategic Options Companies sometimes undertake new projects just to explore pos
sibilities and evaluate potential future business strategies. This is a little like testing the
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water by sticking a toe in before diving. Such projects are difficult to analyze using con
ventional DCF methods because most of the benefits come in the form of strategic op

tions, that is, options for future. related business moves. Projects that create such options
may be very valuable, but that value is difficult to measure. Research and development, for
example, is an important and valuable activity for many 1inns precisely because it creates
options for new products and procedures.

To give another example. a large manufacturer might decide to open a retail outlet as
a pilot study. The primary goal is to gain some market insight. Because of the high start-up
costs, this one operation won't break even. However, based on the sales experience from
the pilot, we can then evaluate whether or not to open more outlets, to change the product
mix, to enter new markets, and so OIl. The information gained and the resulting options for
actions are all valuable, but coming up with a reliable dollar figure is probably not feasible.

Conclusion We have seen that incorporating options into capital budgeting analysis is
not easy. What can we do about them in practice? The answer is that we can only keep them
in the back of our minds as we work with the projected cash flows. We wiM. tend to underes
timate NPY by ignoring options. The damage might be smull for a highly structured, very
specific proposal. but it might be great for an exploratory one.

Capital Rationing

Capital rationing is said to exist when we have profitable (positive NPV) investments
available but we can't get the needed funds to undertake them. For example, as division
managers for a large corporation, we might identify $5 miHion in exceI1ent projects, but
find that, for whatever reason, we can spend only $2 million. Now what? Unfortunately, for
reasons we will discuss, there may be no truly satisfactory answer.

Soft Rationing The situation we have just described is 50ft rationing. This occurs when,
for example. different units in a busines~ are allocated some fixed amount of money each year
for capital spending. Such an allocation is primarily a means of controUing and keeping track
of overall spending. The important thing about soft rationing is that the corporation as a
whole isn't short of capital; more can be raised on ordinary terms if management so desires.

If we face soft rationing, the first thing to do is try and get a larger allocation. Fail
ing that, then one common suggestion is to generate as large a net present value as pos
sible within the existing budget. This amounts to choosing those projects with the largest
benefit-cost ratio (profitability index),

Strictly speaking, this is the conect thing to do only if the soft rationing is a one
time event; that is. it won't cxist next year. If the soft rationing is a chronic problem, then
something is amiss. The reason goes all the way back to Chapter 1. Ongoing soft rationing
means we arc constantly bypassing positive NPV investments. This contradicts our goal of
the firm. If we are not trying to maximize value, then the question of which projects to take
becomes ambiguous because we no longer have an objective goal in the first place.

Hard Rationing With hard rationing, a business cannot raise capital for a project un
der any circumstances. For large, healthy corporations, this situation probably does not
occur very often. This is fortunate because with hard rationing, our DCF analysis breaks
down. and the best course of action is ambiguous.

The reason DCF analysis breaks down has to do with the required return. Suppose
we say that our required return is 20 percent. Implicitly, we are saying that we will take
a project with a return that exceeds this. However. if we face hard rationing, then we are
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not going to take a new project no matter what the return on that project is, so the whole
concept of a required return is ambiguous. About the only interpretation we can give this
situation is that the required return is so large that no project has a positive NPY in the first
place.

Hard rationing can occur when a company experiences financial distress. meaning that
bankruptcy is a possibility. Also, a firm may not be able to raise capital without violating
a preexisting contractual agreement. We discuss these situations in greater detail in a later
chapter.

CONCEPT QUESTIONS

9.7a Why do we say that our standard discounted cash flow analysis h.; static?

9.7b What are managerial options in capital budgeting? Give some examples.

9.7c What is capital rationing? What types are there? What problems does capital rationing

create for discounted cash flow analysis?

SUMMARV AND CONCLUSIONS
This chapter has described how to go about putting together a discounted cash flow analy
sis and evaluating the results. In it, we covered:

1. The identifkation of relevant project cash flows. We discussed project cash flows
and described how to handle some issues that often come up, including sunk costs,
opportunity costs, financing costs, net working capital, and erosion.

2. Preparing and using pro forma, or projected, financial statements, We showed how
pro forma financial statement information is useful in coming up with projected cash
flows.

3. The use of scenario and sensitivity analysis. These tools are widely used to evaluate
the impact of assumptions made about future cash flows and NPV estimates,

4. Additional issues in capital budgeting. We examined the managerial options implicit
in many capital budgeting situations. We also discussed the capital rationing
problem.

The discounted cash flow analysis we've covered here is a standard tool in the business
world. It is a very powerful tool, so care should be taken in its use. The most important
thing is to get the cash flows identified in a way that makes economic sense. This chapter
gives you a good start on learning to do this.

CHAPTER REVIEW AND SELF-TEST PROBLEMS
9.1 Calculating Operating Cash Flow. Mater Pasta, Inc., has projected a sales

volume of $l ,432 for the second year of a proposed expansion project. Costs
nOlmally run 70 percent of sales, or about $1,002 in this case. The depreciation
ex.pense will be $80, and the tax rate is 34 percent. What is the operating cash flow?
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9.2 Scenario Analysis. A project under consideration costs $500,000, has a
nve-year life, and has no salvage value. Depreciation is straight-line to zero. The
required return is 15 percent. and the tax rate is 34 percent. Sales are projected at
400 units per year. Price per unit is $3.000, variable cost per unit is $1,900, and
fixed costs are $250,000 per year. No net working capital is required.

Suppose you think the unit sales, price, variable cost, and l1xed cost projections
are accurate to within 5 percent. What are the upper and lower bounds for these pro.iec
tions? What is the base-case NPV? What are the best- and worst-case scenario NPVs'?

• Answers to Chapter Review and Self·Test Problems

9.1 First, we can calculate the project's EEIT, its tax bill, and its net income.

EBIT = $1,432 - 1,002 - 80 = $350

Taxes = $350 X .34 = $119

Net income ~ $350 - 119 = $231

\Vith these numbers, operating cash flow is:

OCF = EBIT + Depreciation - Taxes

= $350 + 80 - IJ 9

= $311

9.2 \Ve can summarize the relevant information as follows:

Base Case Lower Bound Upper Bound

Unit sales 400 380 420

Price per unit S3,000 $2,850 $3,150

Variable costs per unit $1,900 $1,805 $1,995

Fixed costs $250,000 S237,500 $262,500

The depreciation is $100,000 per year, and the tax rate is 34 percent. so we can
calculate the cash flows under each scenario. Remember that we assign high
costs and low prices and volume under the worst case and just the opposite for
the best case.

Scenario Unit Sales Price Variable Costs Fixed Costs Cash Flow

Base case 400 $3,000 $1,900 $250,000 $159,400

Best case 420 3,150 1,805 237,500 250,084

Worst case 380 2,850 1,995 262,500 75,184

At 15 percent, the five-year annuity factor is 3.35216, so the NPYs are:

Base-case NPY = -$500,000 + 159,400 X 3.35216
= $34,334

Best-case NPY = -$500,000 + 250,084 X 3.35216
= $338,320

Worst-case NPY = -$500,000 + 75,184 X 3.35216
= -$247,972
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Opportunity Cost. In the context of capital budgeting, what is an opportunity
cost?

Depreciation. Given the choice. would a linn prefer to use MACRS
depreciation or straight-line depreciation? Why?

Net Working Capital. In our capital budgeting examples, we assumed that
a firm would recover all of the working capital it invested in a project. Is this a
reasonable assumption? When might it not be valid?

Stand-Alone Principle. Suppose a financial manager is quoted as saying, "Our
firm uses the stand-alone principle. Because we treat projects like minifinns in
our evaluation process, we include financing costs because they are relevant at the
nrmleveI." Critically evaluate this statement.

Cash Flow and Depreciation. "When evaluating projects, \ve're only
concerned with the relevant incremcntal aftcrtax cash flows. Therefore. because
depreciation is a noncash expense, we should ignore its effects when evaluating
projects." Critically l:valuate this statement.

Capital Budgeting Considerations. A major college textbook publisher has
an existing nnance textbook. The publisher is debating whether or not to produce
an "cssentialized" version, meaning a shorter (and lower-priced) book. What are
some of the considerations that should come into play'!

To answer the next three questions. refer to the following example. In 2003.
Porsche unveiled its new sports-utility vehiclc (SUV). the Cayenne. With a price
tag of over $40.000, the Cayenne goes from zero to 62 mph in 9.7 seconds.
Porschl:"s decision to enter the SUV market was in response to the runaway suc
cess of other high-priced SUVs such as the Merccdes-Benz M-class. Vehicles in
this class had generated years of very high profits. The Cayenne certainly spiced
up the market, and Porsche subsequently introduced the Cayenne Turbo S. which
goes from zero to 60 mph in 4.8 seconds and has a top speed of ]68 mph. The
price tag for the Cayenne Turbo S? Over $110,000 in 2007.

Some analysts questioned Porsche's entry into the luxury SUV market. The
analysts were concerned not only that Porsehe was a late entry into the market,
but also that the introduction of the Cayenne would damage Porsche's reputation
as a maker of high-performance automobiles.

9.7 Erosion. In evaluating the Cayenne, would you consider the possible damage to
Porsche's reputation'!

9.8 Capital Budgeting. Porsche was one of the last manufacturers to enter the
sports-utility vehicle market. Why would one company decide to proceed with a
product when other companies, at least initially, decide not to enter the market?

9.9 Capital Budgeting_ In evaluating the Cayenne, what do you think Porsche
needs to assume regarding the substantial profit margins that exist in this market'?
Is it likely they will be maintained as the market becomes more competitive, or
will Porschc be able to maintain the profit margin because of its image and the
performance of the Cayenne?

9.10 Sensitivity Analysis and Scenario Analysis. What is the essential
difference between sensitivity analysis and scenario analysis'?

9.11 Marginal Cash Flows. A co-worker claims that looking at all this marginal
this and incremental that is just a bunch of nonsensc. and states, ·'Listen. if our
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average revenue doesn't exceed our average cost, then we will have a negative
cash flow, and we wiII go broke!" How do you respond?

9.12 Capital Rationing. Going all the way back to Chapter 1, reeall that we saw
that partnerships and proprietorships can face difficulties when it comes to raising
capital. In the context of this chapter, the implication is that small businesses will
generally face what problem?

9.13 Forecasting Risk. What is forecasting risk? In general, would the degree
of forecasting risk be greater for a new product or a cost-cutting proposal?
Why"

9.14 Options and NPV. What is the option to abandon? The option to expand?
Explain why we tend to underestimate NPV when we ignore these options.

• 1M

QUESTIONS AND PROBLEMS ..
1. Relevant Cash Flows. Kenny. Inc.. is looking at setting up a new manufacluring

plant in South Park. The company bought some land six years ago for $8 million
in anticipation of lIsing it as a warehouse and distribution site, but the company has
since decided to rent facilitIes elsewhere. The land would net $10.2 million if it were
sold today. The company now wants to build its new manufacturing plant on thIS
land; the plant will cost $24 million to build, and the site requires $900,000 worth of
grading before it is suitable for construction. What is the proper cash fiow amount to
use as the initial investment in fixed assets when evaluating this project? Why'?

2. Relevant Cash Flows. Winnebagel Corp. currently sells J9,000 motor homes
per year at $65,000 each, and 6,000 luxury motor coaches per year at $105,000 each.
The company wants to introduce a new portable camper to till out its product line;
it hopes to sell 19,000 of these campers per year at $21,000 each. An independent
consultant has determined that if Winnebagel introduces the new campers, it should
boost the sales of its existing motor homes by 2,500 units per year, and reduce the
sales of its motor coaches by 900 units per year. What is the amount to use as the
annual sales figure when evaluating this project'? Why'!

3. Calculating Projected Net Income. A proposed new investment has projected
sales of $860,000. Variable costs are 60 percent of sales, and fixed costs arc $195,000;
deprecimion is $86,000. Prepare a pro forma income statement assuming a tax rate of
35 percent. What is the projected net income'?

4. Calculating OCF. Consider the following income statement:

Basic
(Questions 1-20)

293

Sales

Costs

Depreciation

EBIT

Taxes (35%)

Net income

$734,800

327,600

102,000

?
?

?

Fill in the missing numbers and then calculate the aCE What is the deprecIation tax
shield')
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5. Calculating Depreciation. A piece of newly purchased industrial equipment
costs $860,000 and is classified as seven-year property under MACRS. Calculate
the allIlual depreciation allowances and end-of-the-year book values for this
equipment.

6. Calculating Salvage Value. Consider an asset that costs $670,000 and is
depreciated straight-line to zero over its eight-year tax life. The asset is to be used
in a five-year project; at the end of the project, the asset can be sold for $95,000.
If the relevant tax rate is 35 percent, what is the aftertax cash flow from the sale of
this asset?

7. Calculating Salvage Value. An asset used in a four-year project falls in the livc
year MACRS class for tax purposes. The asset has an acquisition cost of $8,400,000
and will be sold for $1.600,000 at the end of the project. If the tax rate is 34 percent,
what is the aftertax salvage value of the asset?

8. Calculating Project OCF. Herrera Music Company is considering the sale of a
new sound board used in recording studios. The new board would sell for $27,000.
and the eompany expects to sell 1,600 per year. The eompany eurrently sells 2.000
units of its existing model per year. If the new model is introduced, sales of the
existing model will fall to 1.850 units per year. The old board retails for $22.500.
Variable costs are 55 percent of sales, depreciation on the equipment to produce the
new board will be $1,500,000 per year. and fixed costs are $1,300,000 per year. [1' the
tax rate is 38 percent, what is the annual OCF for the project'?

9. Calculating Project OCF. Cochrane, Inc., is considering a new three-year
expansion project that requires an initial fixed asset investment of $2.7 million. The
fixed asset will be depreciated straight-line to zero over its three-year tax life. after
which time it will be worthless. The project is estimated to generate $2,450,000 in
annual sales, with costs of$I,180,OOO. Tfthe tax rate is 35 percent. what is the OCF
for this project'!

10. Calculating Project NPV. In the previous problem, suppose the required return
on the project is 14 percent. What is the project's NPV,?

11. Calculating Project Cash Flow from Assets. In the previous problem,
suppose the project requires an initial investment in net working capital of $250,000
and the fixed asset will have a market value of $300,000 at the end of the project.
What is the project's Year 0 net cash flow? Year I? Year 2'1 Year 3'1 What is the new
NPV')

12. NPV and Modified ACRS. In the previous problem, suppose the fixed asset
actually falls into the three-year MACRS class. All the other facts are the same. What
is the project's Year I net cash flow now? Year 2? Year 3'1 What is the new NPV?

13. Project Evaluation. Kolby's Korndogs is looking at a new sausage system with
an installed cost of $560,000. This cost will be depreciated straight-line to zero over
the project's five-year life, at the end of which the sausage system can be scrapped
for S85,000. The sausage system will save the firm $153.000 per year in pretax
operating costs, and the system requires an initial investment in net working capital
of $38,000. If the tax rate is 34 percent and the discount rate is 8 percent, what is the
NPV of this project?

14. Project Evaluation. Your firm is contemplating the purchase of a new $780,000
computer-based order entry system. The system will be depreciated straight-line to
zero over its l1ve-year life. It will be worth $45,000 at the end of that time. You will
save $310,000 before taxes per year in order processing costs. and you will be able
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to reduce working capital by $55,000 at the beginning of the project. Working capital
wiII revert back to normal at the end of the project. If the tax rate is 35 percent, what
is the IRR for this project')

15. Project Evaluation. In the previous problem, suppose your required return on the
project is 20 percent and your pretax cost savings arc $340,000 per year. \-ViII you
accept the project? What if the pretax cost savings are only $280,000 per year?

16. Scenario Analysis. Automatic Transmissions, Inc., has the following estimates
for its new gear assembly project: price ~ $1,280 per unit; variable costs ~ $340
per unit; fixed costs ~ $5,5 million; quantity ~ 80,000 units. Suppose the company
believes all of its estimates are accurate only to within ± 15 percent. What values
should the company use for the four variables given here when it performs its best
case scenario analysis? What about the worst-case scenario?

17. Sensitivity Analysis. For the company in the previous problem, suppose
management is most concerned about the impact of its price estimate on the project's
profitability. How could you address this concern for Automatic Transmissions'?
Describe how you would calculate your answer. What values would you use for the
other forecast variables?

18. Sensitivity Analysis and Breakeven. We are evaluating a project that costs
$1,440,000. has a six-year life, and has no salvage value. Assume that depreciation is
straight-line [Q zero over the life of the project. Sales are projected at 95,(X}Q units per year.
Price per unit is $36.50, variable cost per unit is $22.7S, and fixed costs are $830,000 per
year. The tax rate is 35 percent, and we require a 13 percent return on this project.

a. Calculate the base-case cash flow and NPY. What is the sensitivity of NPV to
changes in the sales figure? Explain what your answer tells you about a SaO-unit
decrease in projected sales.

b. What is the sensitivity of OCF to changes in the variable cost figure? Explain
what your answer tells you about a $1 decrease in estimated variable costs.

19. Scenario Analysis. In the previous problem, suppose the projections given for
price, quantity, variable costs, and fixed costs are all accurate to within ± 10 percent.
Calculate the best-case and worst-case NPY figures.

20. Calculating Project Cash Flows and NPV. Pappy's Potato has come up with
a new product. the Potato Pet (they are freeze-dried to last longer). Pappy's paid
$120,000 for a marketing survey to determine the viability of the product. It is felt
that Potato Pet will generate sales of $S25.000 per year. The fixed costs associated
with this will be $178,000 per year. and variable costs will amount to 20 percent of
sales. The equipment necessary for production of the Potato Pets will cost $540,000
and will be depreciated in a straight-line manner for the four years of the product life
(as with all fads, it is felt the sales will end quickly). This is the only initial cost for
the production. Pappy's is in a 40 percent tax bracket and has a requircd return of
13 percent. Calculate the payback period, NPV, and IRR.

21. Cost-Cutting Proposals. CSM Machine Shop is considering a four-year project
to improve its production efficiency. Buying a new machine press for $SI 0,000 is
estimated to result in $218,000 in annual pretax cost savings. The press falls in the
MACRS five-year class, and it will have a salvage value at the end of the project
of $64,000. The press also requires an initial investment in spare pmts inventory of
$21,000, along with an additional $3,000 in inventory for each succeeding year of
the project. If the shop's tax rate is 34 percent and its discount rate is 11 percent,
should the company buy and install the machine press?

Intermediate
(Questions 21-24)
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22. Sensitivity Analysis. Consider a three-year project with the following
information: initial fixed asset investment = $730,000; straight-line depreciation
to zero over the five-year life; zero salvage value; price = $3 J.75; variable costs :::::
$J9.50; fixed costs = $185,000; quantity sold = 80,000 units; tax rate = 34 percent.
How sensitive is OCF to changes in quantity sold?

23. Project Analysis. You are considering a new product launch. The project will
cost $890,000, have a four-year life, and have no salvage value; depreciation is
straight-line to zero. Sales are projected at 190 units per year; price per unit will be
$18,200, vm'iable cost per unit will be $14,600, and fixed costs will be $295,000 per
year. The required return on the project is 12 percent, and the relevant tax. rate is
35 percent.

3. Based on your experience, you think the unit sales, variable cost, and fixed cost
projections given here are probably accurate to within ±IO percent. What are
the upper and lower bounds for these projections? What is the base-case NPV?
What are the best-case and worst-case scenarios?

b. Evaluate the sensitivity of your base-case NPV to changes in fixed costs.

24. Project Analysis. McGilla Golf has decided to sell a new line of golf clubs. The
clubs will sell for $675 per set and have a variable cost of $340 per set. The company
has spent $150,000 for a marketing study that determined the company will sell 70.000
sets per year for seven years. The marketing study also determined thai the company
wiIllose sales of 9,000 sets per year of its high-priced clubs. The high-priced clubs sell
at $1, I00 and have variable costs of $550. The company will also increase sales of its
cheap clubs by 12,000 sets per year. The cheap clubs sell for $300 and have variable
costs of $1 00 per set. The fixed costs each year will be $10,800,000. The company has
also spent $1 ,000,000 on research and development for the new clubs. The plant and
equipment required will cost $19,800,000 and will be depreciated on a straight-line
basis. The new clubs will also require an increase in net working capital of $1 ,500,000
that will be returned at the end of the project. The tax rate is 40 percent, and the cost of
capital is 14 percent. Calculate the payback period, the NPY, and the JRR.

25. Project Evaluation. Aguilera Acoustics, Inc. (AAl) projects unit sales for a new
seven-octave voice emulation implant as follows:

Year Unit Sales

1 88.000

2 96.000

3 109.000

4 118.000

5 95.000

Production of the implants will require $1,500,000 in net working capital to start
and additional net working capitalil1vestments each year equal to IS percent of
the projected sales increase for the following year. Total fixed costs are $850,000
per year, variable production costs are $240 per unit, and the units are priced at
$340 each. The equipment needed to begin production has an installed cost of
$22,000,000. Because the implants are intended for professional singers, this
equipment is considered industrial machinery and thus qualifies as seven-year
MACRS property. In five years, this equipment can be sold for about 20 percent of
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its acquisition cost. AAI is in the 35 percent marginal tax bracket and has a required
return on all its projects of 18 percent. Based on these preliminaI)' project estimates,
what is the NPV of the project? What is the JRR?

26. Calculating Required Savings. A proposed cost-saving devicc has an installed
cost of $540,000. The device will be used in a five-year project but is classified
as three-year MACRS property for tax purposes. The required initial net working
capital investment is $40,000, the marginal tax ratc is 35 perccnt, and the project
discount rate is 12 percent. The device has an estimated year 5 salvage value of
$60,000. What level of pretax cost savings do we require for this project to be
profitable?

297



F~---------------------------

CHAPTIER CASE
CONCH REPUBLIC ELECTRONICS

armm:rII'-- ~)

capability. The company has spent a further $200,000
for a marketing study to determine the expected sales
figures lor the new PDA

Conch Republic can manufacture the new
PDA for $97 each in variable costs. Fixed costs for
the operation are estimated to run $3.4 mi1Jion per
year. The estimated sales volume is 68,000, 79,000,
105,000, 83,000. and 64,000 per each year lor the
next five years, respectively. The unit price of the
new PDA Will be $275 The necessary equipment
can be purchased for $20.5 million and will be de
preciated on a seven-year MACRS schedule. It is
believed the value of the equipment in five years will
be $3.5 million.

Net working capital lor the PDAs will be 20 percent
of sales and will occur with the timing of the cash flows
lor the year (i.e, there is no initial outlay for NWC).
Changes in NWC will thus lirst occur in Year 1 with the
first year's sales. Conch Republic has a 35 percent
corporate tax rate and a 12 percent required return.

Shelly has asked Jay to prepare a report that
answers the following questions:

6. How sensitive is the NPV to changes in the quantity
sold?

7. Should Conch Republic produce the new PDA?

8. Suppose Conch Republic loses sales on other
models because of the introduction of the new
model. How would this affect your analysis?

Conch Republic Electronics is a mid-sIzed elec
tronics manufacturer located in Key West, Florida.

The company president is Shelly Couts, who inherited
the company. The company originally repaired radios
and other household appliances when it was tounded
over 70 years ago. Over the years, the company has
expanded, and it is now a reputable manufacturer of
various specialty electronic Items Jay McCanless, a
recent MBA graduate, has been hired by the company
in its finance department.

One of the major revenue-producing items manu

lactured by Conch Republic is a Personal Digital As
sistant (PDA). Conch RepubliC currently has one PDA
model on the market and sales have been excellent.
The PDA is a unique item in that it comes in a variety of
tropical colors and is preprogrammed to play Jimmy
Buffett music. However, as with any electronic Item,
technology changes rapidly, and the current PDA has
limited features in comparison with newer models.
Conch Republic spent $750.000 to develop a proto
type for a new PDA that has all the features 01 the ex
isting one, but adds new features such as cell phone

1. What is the payback period 01 the project?

2. What is the profitability index of the project?

3. What is the IRR 01 the project?

4. What is the NPV 01 the project?

5. How sensitive is the NPV to changes in the price
of the new PDA?
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Some Lessons from Capital
Market History

DIGITAL STUDY TOOLS

AFTER STUDYING THIS CHAPTER,
YOU SHOULD HAVE A GOOD
UNDERSTANDING OF:

How (0 calculate the rerum on an

With the S&P 500 mdex up about 14 percent and the

NASDAQ stock market index up about 10 percent in

2006, stock market performance overall was neither particuiarly

good nor bad. However, it was a great year for investors in the

stock at real estate developer Amrep Corporation, which gained

a whopping 369 percent, and investors in Advanced Magnetics,

maker of magnetic nanoparticles, had to be attracted by the

439 percent gain on that stock. Of course, not all stocks increased

in value during the year. Stock in Dov Pharmaceuticals fell

almost 98 percent, and stock in Kuhlman Co., a speciatty retailer,

dropped 96 percent. These examples show that there were tre

mendous potential protits to be made during 2006, but there was

also the risk at losing money, and lots at it. So what should you,

as a stock market investor, expect when you invest your own

money? In this chapter, we study more than eight decades 01

market history to find out.

This chapter and the next take us into new territory: the relation between risk and return. As

The historical risks on various important
types of investments.

investment.

The historical returns on various important
types of investments.

The implications of market efficiency.

Self-study software 0
Multiple-choice quizzes

Flashcards for testing and learning•

•
•

you will see, this chapter has a lot of very practical information for anyone thinking of investing in

financial assets such as stocks and bonds. For example, suppose you were to start investing in

stocks today. Do you think your money would grow at an average rate of 5 percent per year? Or

10 percent? Or 20 percent? This chapter gives you an idea of what to expect (the answer may

surprise you). The chapter also shows how risky certain investments can be, and it gives you the

tools to think about risk in an objective way.
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10.1

P AAT 6 Rl~k and Return

T hUS far. we haven't had much 10 say about what determines the required return on an
investment. In one sense. the answer is very simple: The required return depends on

the risk of the investment. The greater the risk~ the greater is the required return.
Having said this. we are len with a sumewhm more difficult problem. How can we

measure the amount of risk present in an investment? Put another way, what does it mean
to say that one investment is riskier than another'! Obviously. we Ileed to define whal we
mean by risk if we are going to answer these questions. This is our (ask in the next two
chapters.

From the last several chupters. we know that one of the responsibilities of the linancial
manager is to assess the value of proposed investments. In doing this, it is important that
we first look at what 1inancial investments have to offer. At a minimum. the return we
require from a proposed nonfinancial investment must be at least as large us what we can
get from buying financial 3l'iSets of similar risk.

Our goal in this chapter is to provide 3 perspective on what capital market history can
tell us about risk and return. The most important thing to get out of this chapler is a feel
for the numbers. What is a high return? "Vhat is a low one? More generally, what returns
should we expect from financial assets and what are the risks from such investmems?
This perspective is essential for understanding how to analyze and value risky inveSllnent
projects.

We start our discussion of risk and return by describing the historical experience of
investors in the U.S. financial markets. In 1931. for example, the stock market lost
43 percent of its value. Just two years later. the stock market gained 54 percent. In more
recent memory, the market lost about 25 percent of its value on October 19, 1987, alone.
What lessons, if any, can financial managers learn from such shifts in the: stock market? We
will explore the last half century (and then some) of market history to tind out.

Not everyone agrees on the value of studying history. On the one hand, there
is philosopher George Santayana's famous comment "Those who do not remember
the past are condemned to repeat it.'· On the other hand. there is industrialist Henry
Ford's equally famous COrnl11elll "History is more or tess bunk." Nonetheless, perhaps
everyone would agree with the following observation from Mark Twain: 4;October.
This is one of the peculiarly dangerous months to speculate in stocks in. The others are
July, January. September. April, November, May, March, June, December. August, and
February."

There are two central lessons that emerge from our study of market history. First:
There is a reward for bearing risk. Second: The greater the pOlential reward is, the greater
is the risk. To understand these facts about market returns. we devote much of this chapter
to reporting the statistics and numbers that make up the modern capita] market history of
the United States. In the next chapter. these facts provide the foundation for our study of
how financiaJ markets put a price on risk.

RETURNS
We wish to discuss historical returns on different types of financial assets. The first thing
we need to do, then, is to briefly discuss how to calculate the return from investing.

Dollar Returns

If you buy an asset of any sort, your gain (or loss) from that investment is called your refilm

0/1 ill~'e.'ifJllelll. This return will usually have two components. First: You may receive some
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Inflows $4,218 Total

$185 } Dividends

Ending
$4,033 market

value

Time a
Initial
investment
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FIGURE 10.1

Dollar returns

How did the market
do today? Find out at

finance.yahoo.com.

Outflows -$3,700

cash directly while you own the investment. This is called the income component of your
return. Second: The value of the asset you purchase will often change. In this case. you
have a capital gain or capital loss on your investment. I

To illustrate. suppose the Video Concept Company has several thousand shares of
stock outstanding. You purchased some of these shares of stock in the company at the
beginning of the year. It is now year-end, and you want to determine how well you have
done on your investment.

First. over the year. a company may pay cash dividends to its shareholders. As a
stockholder in Video Concept Company, you arc a part owner of the company. If the
company is profitable. it may choose to distribute some of its profits to shareholders (we
discuss the details of dividend policy in a later chapter). So, as the owner of some stock,
you will receive some cash. This cash is the income component from owning the stock.

In addition to the dividend, the other part of your return is the capital gain or capital
(ass on the stock. This part arises from changes in the value of your investment. For
example, considerthe cash flows illUSlrated in Figure 10.1. At the beginning of the year, the
stock is selling for $37 per share. If you buy 100 shares, you have a total outlay of $3,700.
Suppose. overthe year, the stock pays a dividend of $1.85 per share. By the end of the year,
then. you will have received income of:

Dividend = $1.85 x 100 = $185

Also, the value of the stock rises to 540.33 per share by the end of the year. Your 100 shares
are worth $4,033. so you have a capital gain of:

Capital gain = ($40.33 - 37) x 100 = $333

On the other hand, if the price had dropped to, say, $34.78. you would have had a capital
loss of:

Capital loss = ($34.78 - 37) x 100 = -$222

Notice that a capital loss is the same thing as a negative capital gain.

1 As we mentioned in an earlier chapter. strictly speaking. what is and what is not a capital gain (or loss) is
determined by the IRS. We thus use the lerms loosely.
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The total dollar return on your investment is the sum of the dividend and the capital
gain:

Total dollar return = Dividend income + Capital gain (or loss) [10.1]

In our first example, the total dollar return is thus given by:

Total dollar return = $185 + 333 = $518

Notice that, if you sold the stock at the end of the year, the total amount of cash you would
have would be your initial investment plus the total return. In the preceding example, then:

Total cash if stock is sold = Initial investment + Total return

= $3,700 + 518

= $4,218

[10.21

Go to
www.smartmoney.
com/marketmap
for a cool Java applet
thai shows loday's

returns by market

sector.

As a check, notice that this is the same as the proceeds from the sale of the stock plus the
dividends:

Proceeds from stock sale + Dividends = $40.33 x 100 + 185

= $4,033 + 185

= $4,218

Suppose you hold on to your Video Concept stock and don't sell it at the end of the year.
Should you stilI consider the capital gain as part of your return? Isn't this only a "paper"
gain and not really a return if you don't sell the stock?

The answer to the first question is a strong yes, and the answer to the second is an
equally strong no. The capital gain is every bit as much a part of your return as the dividend.
and you should celtainly count it as part of your return. That you actually decided to keep
the stock and not sell (you don't "realize" the gain) is irrelevant because you could have
converted it to cash if you had wanted to. Whether you choose to do so or not is up to you.

After all, if you insisted on converting your gain to cash, you could always sell the
stock at year-end and immediately reinvest by buying the stock back. There is no net dif
ference between doing this and just not selling (assuming, of course, that there are no tax
consequences from selling the stock). Again, the point is that whether you actually cash out
and buy sodas (or whatever) or reinvest by not selling doesn't affect the return you earn.

Percentage Returns

It is usually more convenient to summarize information about returns in percentage terms,
rather than dollar terms, because that way your return doesn't depend on how much you
actually invest. The question we want to answer is this: How much do we get for each
dollar we invest?

To answer this question, let PI be the price of the stock at the beginning of the year
and let DJ+l be the dividend paid on the stock during the year. Consider the cash flows in
Figure 10.2. These are the same as those in Figure 10.1, except that we have now expressed
everything on a per-share basis.

In our example, the price at the beginning of the year was $37 per share and the divi
dend paid during the year on each share was $ 1.85. As we discussed in Chapter 7, express
ing the dividend as a percentage of the beginning stock price results in the dividend yield:

Dividend yield = DI+1/Pf

= $1.85/37 = .05 = 5%

This says that, for each dollar we invest, we get five cents in dividends.
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Inflows $42.18

$1.85

Total

} Dividends

FIGURE 10.2

Dollar returns per
share

Ending
$40.33 market

value

Time t+1

Outflows -$37

The second component of our percentage return is the capital gains yield. Recall (from
Chapter 7) that this is calculated as the change in the price during the year (the capital gain)
di vided by the beginning price:

Capital gains yield::::; (POi - PrJ/Pf

~ ($40.33 - 37)/37

~ $3.33/37

= g%

So, per dollar invested, we get nine cents in capital gains.
Putting it together, per dollar invested, we get 5 cents in dividends and 9 cent>; in capital gains;

so, we get a total of 14 cents. Our percentage return is 14 cents on the dollar, or 14 percent.
To check this. notice that we invested $3.700 and ended up with $4,218. By what per

centage did our $3,700 increase'> As we saw, we picked up $4,218 - 3,700 = $518. This
is a $518/3,700 = 14% increase.

To give a more concrete example, stock in oil company ExxonMobii (XOM) began
2006 at $55,10 a share. XOM paid a dividend of $1.28 per share during 2006, and the
stock price at the end of the year was $76.63. What was the return on XOM for the year?
For practice, see if you agree that the answer is 41.40 percent. Of course, negative returns
occur as well. For example, in 2006, lawn mower manufacturer Briggs & Stratton's stock
price began the year at $38.79 per share. A dividend of $0.88 was paid. The stock ended
the year at $26.95 per share. Verify that the loss was 28.25 percent for the year

Calculating Return:s~ijjiii
Suppose you buy some stock for $25 per share. At the end of the year, the price is $35 per share Dur

Ing the year. you gel a $2 dividend per share This is the situation illustrated in Figure 10.3. What is the

dividend yield? The capital gains Yletd? The percentage return? If your total investment was $1,000,

how much do you have at the end of the year?

Your $2 divIdend per share works out to a dividend yield of:

Dividend yield = 0,. JP,

~ $2/25 ~08 ~ 8%

(continued)
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The per-share capital gain IS $10, SO the capital gains yield IS:

Capital gains yield = (P,., - PI)IP·

= ($35 - 25)/25

= $10/25

= 40%

The total percentage return is thus 48 percent.

If you had Invested $1.000. you would have had $1.480 al the end of the year, representing a

48 percent Increase. To check this. nole that your $1.000 would have bought you $1.000/25 = 40

shares Your 40 shares would then have paId you a total of 40 x $2 = $80 In cash dividends. Your $10

per share gain would have given you a total capItal gain of $10 x 40 = 5400 Add these logether, and

you gel the $480 Increase

FIGURE 10.3

Cash flow-an
investment example

Inflows $37

$2

Total

>Dividends
(D,)

Outflows

Time 0

-$25 (Pol

Ending
$35 price per

share (P,)

10.2

For more on market

history, visit
www.globalfindata.
com where you can
download free sample
data.

CONCEPT QUESTIONS

10.1a Wha( are tbe (wo parts of tOlal return?

lO.tb Why are unreaJized capital gains or losses included in (be calculation of returns?

10.lc Wbat is tbe difference between a dollar return and a percentage return? Why are

percentage returns more convenient?

THE HISTORICAL RECORD
Roger Ibbotson and Rex Sinquefield conducted a famous set of studies dealing with rates
of return in U.S, financial rnarkets. 2 They presented year-to-year historical rates of return
on nve important types of financial investments. The returns can be interpreted as what you
would have earned if you had held portfolios of Ihe following:

1. Large-company stocks. The large-company stock portfolio is bao;;ed on the Standard
& Poor's 500 index, which contains 500 of the largest companies (in tenns of total
market value of outstanding stock) in the United States.

2 R. G. Ibbotson and R. A. Sinquefield. SlOcks. 80//(1.\. 8iffs. lIlId I"jilt/hlll lSBBIJ (Churlollc~vilk. VA: Finam;ial
Analy~is Rcseareh Fuumtatlon. IIJX2).
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2. Small-company stocks. This is a pOrlfolio composed of stock of smaller
companies, where "small" corresponds to the smallest 20 percent of the companies
listed on the New York Stock Exchange. again as measured by market value of
outstanding stock.

3. Long-term corporate bonds. This is a portfolio of high-quality bonds with 20 years to

malUrity.

4. Long-term U.S. government bonds. This is a portfolio of U.S. govelllment bonds
with 20 years to maturity.

5. U.S. Treasury bills. This is a portfolio of Treasury bills (T·bills for short) with a
three-month maturity.

These returns arc not adjusted for inflation or taxes; thus. they are nominal. pretax
returns.

In addition to the year-to-year returns on thesc financial instruments, the year-to
year percentage change in the consumer price index (CPI) is also computed. This is a
commonly used measure of inflation. so we l:an calculate real returns using this as the
inflation ratc.

A First Look

Before looking closely at the different portfolio returns. we take it look at the big
picture. Figure 10.4 shows what happened to SI invested in these different portfolios
al the beginning of 1926. The growth in value for each of the different portfolios over
the 81-year period ending in 2006 is given separately (the long-term corporate bonds
are omitted). Notice that to get everything on a single graph. some modification in
scaling is used. As is l:ommonly done with financial series. the vertical axis is scaled
such that equal distances measure equal percentage (as opposed to dollar) changes in
values.

Looking at Figure 10.4. we see that the small-company, or "small-nlp" (short for
small-capitalization). investment did the best overall. Every dollar invested grew to a
remarkable $15,922.43 over lhe 81 years. Tbe larger common stock portfolio did less well;
a dollar invested in it grew to $3.077.33.

At the other end. the T-bill portfolio grew to only SI9.29. This is even Jess impressive
when we consider the inflation over this period. As illustrated. the increase in the price
level wa'\ such that $11.26 is needed just to replace the original $1.

Given the historical record. why would anybody buy anything other than small~cap

stocks? If you look dosely at Figure 10.4, you will probably see the answer. The T-bill
portfolio and the long-term government bond portfolio grew more slowly than did the
srock portfolio~. but they also grew much more steadily. The small stm;ks ended up on top,
but, as you can see, they grew quite erratically at times. For example, the small stocks were
the worst performers for about the first 10 years and had a smaller return than long-term
government bonds for almost 15 years.

A Closer Look

To illustrate the variability of the different investments, Figures 10.5 through 10.8 plot the
year-to-year percentage rcturns in the form of vcrtical bars drawn from the horizontal axis.
The height of the bar tells us the return for the partic:ular year. For example, looking at
(he long-term government bonds (Figure 10.7), we see (hat the largest historical return
(40.35 percent) occurred in 1982. This was a good year for bonds. In comparing these
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FIGURE 10.4
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Source: Stocks. Bonds, Bills, and Inflation YeatbookTlol
, Ibbotson Associates, Inc., Chicago (annually updates work

by Roger G. Ibbotson and Rex Sinquefield). All rights reserved.

charts, notice the differences in the vertical axis scales. With these differences in mind, you
can see how predictably the Treasury bills (Figure 10.7) behaved compared to the small
stocks (Figure 10.6).

The returns shown in these bar graphs are sometimes very large. Looking at (he graphs,
we see, for example, lhal the largest single-year return was a remarkable 143 percent for
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FIGURE 10.5
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Source: Stocks, Bonds, Bills, and Inflation Yearbook™, Ibbotson Associates, Inc., Chicago (annually updates work
by Roger G. Ibbotson and Rex A. Sinquefield). All rights reselVed.

the small-cap stocks in 1933. In the same year, the large-company stocks "only" returned
53 percent. In contrast, the largest Treasury bill return was 15 percent in 1981. For future
reference, the actual year-to-year returns for the S&P 500, long-term government bonds,
Treasury bills, and the cpr are shown in Table 10.1.
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TABLE 10.1 Year~to·yeartotal returns: 1926-2006

Large-Company Long-Term U.S. Treasury Consumer Large-Company Long-Term U.S. Treasury Consumer
Year Stocks Government Bonds Bills Price Index Year Stocks Government Bonds Bills Price Index

1926 11.14% 7.90% 3.30% -1.12% 1966 -10.10% -1.61% 4.94% 3.46%
1927 37.13 10.36 3.15 -2.26 1967 23.94 -6.38 4.39 3.04
1928 43.31 -1.37 4.05 -1.16 1968 11.00 5.33 5.49 4.72
1929 -8.91 5.23 4.47 0.58 1969 -8.47 -7.45 6.90 6.20
1930 -25.26 5.80 2.27 -6.40 1970 3.94 12.24 6.50 5.57
1931 -43.86 -8.04 1.15 -9.32 1971 14.30 12.67 4.36 3.27
1932 -8.85 14.11 0.88 -10.27 1972 18.99 9.15 4.23 3.41
1933 52.88 0.31 0.52 0.76 1973 -14.69 -12.66 7.29 8.71
1934 -2.34 12.98 0.27 1.52 1974 -26.47 -3.28 7.99 12.34
1935 47.22 5.88 0.17 2.99 1975 37.23 4.67 5.87 6.94
1936 32.80 8.22 0.17 1.45 1976 23.93 18.34 5.07 4.86
1937 -35.26 -0.13 0.27 2.86 1977 -7.16 2.31 5.45 6.70
1938 33.20 6.26 0.06 -2.78 1978 6.57 -2.07 7.64 9.02
1939 -0.91 5.71 0.04 0.00 1979 18.61 -2.76 10.56 13.29
1940 -10.08 10.34 0.04 0.71 1980 32.50 -5.91 12.10 12.52
1941 -11.77 -8.66 0.14 9.93 1981 -4.92 -0.16 14.60 8.92
1942 21.07 2.67 0.34 9.03 1982 21.55 49.99 10.94 3.83
1943 25.76 2.50 0.38 2.96 1983 22.56 -2.11 8.99 3.79
1944 19.69 2.88 0.38 2.30 1984 6.27 16.53 9.90 3.95
1945 36.46 5.17 0.38 2.25 1985 31.73 39.03 7.71 3.80
1946 -8.18 4.07 0.38 18.13 1986 18.67 32.51 6.09 1.10
1947 5.24 -1.15 0.62 8.84 1987 5.25 -8.09 5.88 4.43
1948 5.10 2.10 1.06 2.99 1988 16.61 8.71 6.94 4.42
1949 18.06 7.02 1.12 -2.07 1989 31.69 22.15 8.44 4.65
1950 30.58 -1.44 1.22 5.93 1990 -3.10 5.44 7.69 6.11
1951 24.55 -3.53 1.56 6.00 1991 30.46 20.04 5.43 3.06
1952 18.50 1.82 1.75 0.75 1992 7.62 8.09 3.48 2.90
1953 -1.10 -0.88 1.87 0.75 1993 10.08 22.32 3.03 2.75
1954 52.40 7.89 0.93 -0.74 1994 1.32 -11.46 4.39 2.67
1955 31.43 -1.03 1.80 0.37 1995 37.58 37.28 5.61 2.54
1956 6.63 -3.14 2.66 2.99 1996 22.96 -2.59 5.14 3.32
1957 -10.85 5.25 3.28 2.90 1997 33.36 17.70 5.19 1.70
1958 43.34 -6.70 1.71 1.76 1998 28.58 19.22 4.86 1.61
1959 11.90 -1.35 3.48 1.73 1999 21.04 -12.76 4.80 2.68
1960 0.48 7.74 2.81 1.36 2000 -9.10 22.16 5.98 3.39
1961 26.81 3.02 2.40 0.67 2001 -11.89 5.30 3.33 1.55
1962 -8.78 4.63 2.82 1.33 2002 -22.10 14.08 1.61 2.38
1963 22.69 1.37 3.23 1.64 2003 28.68 1.62 1.03 1.88
1964 16.36 4.43 3.62 0.97 2004 10.88 10.34 1.43 3.26
1965 12.36 1.40 4.06 1.92 2005 4.91 10.35 3.30 3.42

2006 15.79 0.28 4.97 2.54
c;:""r.....,· 4"lh"...."1.... ,1 .. ,, ......... h~~ .."l " ....... , .. 1.... _ ,...,........ , ~.........I.' ........... __ ... _"......... .......
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CONCEPT QUESTIONS

1O.2a With 20-20 hindsight, what was the best investment for the period 1926-35'1

10.2b Why doesn't everyone just buy small stocks as investments?

1O.2c What was the smaIlest return observed over the 81 years for each of these investments?
Approximately when did it occur?

10.2d About how many times did large stocks (common stocks) return more than 30 percent?
How many times did they return Jess than -20 percent?

lO.2e What was the longest "winning streak" (years without a negative return) for large
stocks? For long-term government bonds?

10.2f How often did the T-bill portfolio have a negative return?
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FIGURE 10.8
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10.3 AVERAGE RETURNS: THE FIRST LESSON
As you've probably begun to notice, the history of capital market returns is too compli
cated to be of much use in its undigested form. We need to begin summarizing all these
numbers. Accordingly, we discuss how to go ahout condensing the detailed data. We start
out by calculating average returns.

Calculating Average Returns

The obvious way to calculate the average returns on the different investments in Table 10.1
is simply to add up the yearly returns and divide by 81. The result is the historical average
of the individual values.

For example, if you add up the returns for the common stocks for the 81 years, you will
get about 9.96. The average annual return is thus 9.96/81 ~ .123 ~ 12.3%. You interpret
this 12.3 percent just like any other average. If you picked a year at random from the
81 year history and you had to guess what the return in that year was, the best guess would
be 12.3 percent.

Average Returns: The Historical Record
Table 10.2 shows the average returns for the investments we have discussed. As shown, in
a typical year, the small stocks increased in value by 17.4 percent. Notice also how much
larger the stock returns are than the bond returns.

These averages are, of course, nominal since we haven't worried about inflation.
Notice that the average inflation rate was 3. I percent per year over this 81-year span. The
nominal return on U.S. Treasury bills was 3.8 percent per year. The average real return on
Treasury bills was thus approximately .7 percent per year; so, the real return on T-bills has
been quite low historically.

At the other extreme, small stocks had an average real return of about 17.4% - 3.1 % =
14.3%, which is relatively large. If you remember the Rule of 72 (Chapter 4), then you
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Average
Return
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TABLE 10.2

Large stocks
Small stocks
Long-term corporate bonds
Long-term government bonds
U.S. Treasury bills
Inflation

12.3%
17.4

6.2
5.8
3.8
3.1

Average annual
returns: 1926-2006

Source: Stocks, Bonds, Bills, and Inflation Yearbook™, Ibbotson
Associates, Inc., Chicago (annually updales work by Roger G.
Ibbotson and Rex A. Sinquefield). All nghls reserved.

Investment

Large stocks
Small stocks
Long-term corporate bonds
Long-term government bonds
U.S. Treasury bills

Average Return

12.3%
17.4
6.2
5.8
3.8

Risk Premium

8.5%
13.6

2.4
2.0

TABLE 10.3

Average annual
returns and risk
premiums: 1926-2006

Source: Stocks, Bonds, Bills, and Inflation Yearbook™. Ibbotson Associates, Inc., ChIcago
(annually updates work by Roger G. Ibbotson and Rex A. Sinquefield). All rights reserved.

recall that a quick back-of-the-envelope calculation tells us that 14.3 percent real growth
doublc~ your buying power about every nve years. Notice also that the real value of the
large stock portfolio increascd by 9.2 percent in a typical year.

Risk Premiums

Now that we have computed some average returns. it seems logical to see how they com
pare with each other. Based on our discussion above. one such comparison involves
government-issued securities. These are free of much of the variability we see in. for ex
ample, the stock market.

The government borrows money by issuing bonds. These bonds come in different
forms. The ones we will focus on are the Treasury bills. These have the shortest time to
maturity of the different government bonds. Because the government can always raise
taxes to pay its bills, this debt is virtually free of any default risk over its short life. Thus,
we will call the rate of return on such debt thc risk:/i'ee refum. and we will use it as a kind
of benchmark.

A particularly interesting comparison involves the virtually risk-free return on T-bills
and the very risky return on common stocks. The differcnce between these two returns can
be interpreted as a measure of the excess return on the average risky asset (assuming the
stock of a large U.S. corporation has about average risk compared to all risky assets).

We call this the '"excess" return since it is the additional return we earn hy moving
from a relatively risk-free investment to a risky one. Because it can be interpreted as a
reward for bearing risk, we will call it a risk premium.

From Table J0.2. we can calculate the risk premiums for the different investments. We
repOli only the nominal risk premium in Table 10.3 because there is only a slight difference
between the historical nominal and real risk premiums.

The risk premium on T-bills is shown as zero in the table because we have assumed
that they are riskless.

risk premium
The excess return

required from an
Investment in a

risky asset over that

required from a r1sk

free investment.
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The First Lesson

Looking at Table 10.3. we see that the average risk prcmium earned by a typical large com
mon stock is 12.3% - 3.8% = 8.5%. This is a significant reward. The fact that it exists
historically is an important observation. and it is the basis for our first lesson: Risky assets,
on average. earn a risk premium. Put another way: There is a reward for bearing risk.

Why is this so? Why, for example, is the risk premium for small stocks so much larger
than the risk premium for large stocks? More generally, what determines the relativc sizes
of the risk premiums for the ditferent assets'? The answcrs to these questions are at the heart
of modern finance, and the next chapter is devoted to them. For now, part of the answer
can be found by looking at the historical variability of the returns of these diffcrent invest
ments. So, to get started, we now turn our attention to measuring variability in returns.

CONCEPT QUESTIONS

10.3a What do we mean by excess return and risk premium'!

10.3b What was the real (as opposed to nominal) risk premium on the common stock
portfolio?

10.3c What was the nominal risk premium on corporate bonds? The real risk premium?

to.3d What is the first lesson from capital market history?

10.4 THE VARIABIUTY OF RETURNS:
THE SECOND LESSON
We have already seen that the year-to-ycar returns on common stocks tend to be more
volatile than the returns on. say. long-term government bonds. We now discuss measuring
this variability so we can begin examining the subject of risk.

Frequency Distributions and Variability

To get started. we can draw aji-eqllel1cy dislributio/l for the common stock returns like the
one in Figure 10.9. What we have done here is to count up the number of times the annual

FIGURE 10.9
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return on the large stock portfolio falls within each 10 percent range. For example, in
Figure 10.9, the height of 13 in the range 20 percent to 30 percent means that 13 of the
81 annual returns were in that range. Notice also that the returns are very concentrated
between -10 and 40 percent.

What we need to do now is to actually measure the spread in returns, We know, for
example, that the return on small stocks in a typical year was 17.4 percent. We now want
to know how far the actual return deviates from this average in a typical year. In other
words. we need a measure of how volatile the return is. The variance and its square root,
the standard deviation, arc the most commonly used measures of volatility. We describe
how to calculate them next.

The Historical Variance and Standard Deviation

The variance essentially measures the average squared difference between the actual re
turns and the average return, The bigger this number is, the more the actual returns tend
to differ from the average return. Also, the larger the variance or standard deviation is, the
more spread out the returns will be.

The way we will calculate the variance and standard deviation depends on the specific
situation. In this chapter, we are looking at historical returns; so, the procedure we describe
here is the correct one for calculating the historical variance and standard deviation. If
we were examining projected future returns, then the procedure would be different. We
describe this procedure in the next chapter.

To illustrate how we calculate the historical variance, suppose a particular investment
had returns of 10 percent, 12 percent. 3 percent, and -9 percent over the last four years.
The average return is (.10 + .12 + .03 - .09)/4 = 4%. Notice that the return is never actu
ally equal to 4 percent. Instead, the first return deviates from the average by .10 - .04 =
.06, the second return deviates from the average by .12 - .04 = .08, and so on. To compute
the variance, we square each of these deviations, add up the squares, and divide the result
by the number of returns less], or 3 in this case. This information is summarized in the
following table.
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variance

The average squared
difference between the
actual return and the
average return

standard deviation

The positive square
rool 01 the variance

(1 ) (2) (3) (4) For an easy-Io-read
Actual Average Deviation Squared

review of basIc stats.
Year Return Return (1) - (2) Deviation

check out
1 .10 .04 .06 .0036 www.robertniles•
2 .12 .04 .08 .0064 com/stats.
3 .03 .04 -.01 .0001
4 -.09 .04 -.13 .0169

Totals .16 .00 .0270
=

In the first column, we write down the four actual returns. In the third column, we calculate
the difference between the actual returns and the average by subtracting out 4 percent.
Finally, in the fourth column, we square the numbers in Column 3 to get the squared devia
tions from the average.

The variance can now be calculated by dividing .0270, the sum of the squared devia
tions, by the number of returns less 1. Let Var(R) or (J2 (read this as "sigma squared") stand
for the variance of the return:

Var(R) = ,,' = .027/(4 - 1) = .009
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The standard deviation is the square root of the variance. So, if SD(R) or <T stands for
the standard deviation of the return:

SD(R) = IT = V.009 = .09487

The square root of the variance is used because the variance is measured in "squared" per
centages and thus is hard to interpret. The standard deviation is an ordinary percentage, so
the answer here could be written as 9.487 percent.

In the table above, notice that the sum of the deviations is equal to zero. This will
always be the case, and it provides a good way to check your work. In general, if we have
T historical returns, where T is some numher, we can write the historical variance as:

Var(R) = T ~ 1 [(R, - R)' + ..• + (RT - R)'] [10.3]

This formula tells us to do just what we did above: Take each of the T individual returns
(RJ, R~, ... ) and subtract the average return, R; square the results, and add up all these
squares: and linally, divide this total by the number of returns less 1 (T - 1). The standard
deviation is always the square root of Var(R). Standard deviations are a widely used
measure of volatility. Our nearby Work the Web box gives a real-world example.

.

Standard deviations are widely reported for mutual funds. For example, the Fidelity Magellan Fund
is one of the largest mutual funds in the United States. How volatile is it? To find out, we went to

www.morningstar.com. entered the ticker symbol FMAGX, and hit the "Risk Measures" link. Here is
what we found:

Fidelitv Magellan FMAGX See Fund Family Data ..

Volatility Measurements Tradmg 3-Yr thr')ugh 12-31-06 I *Tradmg 5-Yr through 12-31-06

Standard Deviation

Mean

8.14
7.04

Sharpe Ratio
Bear Market Decile Rank'"

0,48

8

t>1odem Portfolio Theory Statistics Trailing 3-Yr through 12-31-06

R-Squared

Beta
Alpha

Standard Index
Sa,P 500 TR

79
1.05
-3.42

Best Fit Index
RU$seJi Midcap Growth

89
0.67
-2.44

The standard deviation for the Fidelity Magellan Fund is 8.14 percent. When you consider the
average stock has a standard deviation of about 50 percent, this seems like a low number. The reason
for the low standard deviation has to do with the power of diversification, a topic we discuss in the
next chapter. The mean is the average return, so over the last three years, investors in the Magellan
Fund earned a 7.04 percent return per year. Also under the Volatility Measurements section, you will
see the Sharpe ratio. The Sharpe ratio is calculated as the risk premium of the asset divided by the
standard deviation. As such, it is a measure of return to the level of risk taken (as measured by stand
ard deviation). The "beta" for the Fidelity Magellan Fund is 1.05. We will have more to say about this
number-lots more-in the next chapter.
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Calculating the Variance and Standard Deviation

Suppose the Supertech Company and the Hyperdrive Company have experienced the following

relurns In the last four years'
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Year

2005
2006
2007
2008

Supertech Returns

-.20
.50
.30
.10

Hyperdrive Returns

.05

.09
-.12

.20

What are lhe average returns? The variances? The standard deviations? Which investment was more

volallle?

To calculate the average returns. we add up the returns and divide by 4. The results are:

Supertech average return = R = 70/4 = 175

Hyperdnve average return = R = 22/4 = 055

To calculate the variance for Supertech, we can summarize the relevant calculations as follows

(1) (2) (3) (4)
Actual Average Deviation Squared

Year Return Return (1) - (2) Deviation

2005 -.20 .175 -.375 .140625
2006 .50 .175 .325 .105625
2007 .30 .175 .125 .015625
2008 .10 .175 -.075 .005625

Totals .70 .000 .267500

Since there are four years of returns. we calculate the variances by dividing .2675 by (4 - 1) = 3:

Variance ((f2)
Standard deviation (f)

Supertech

.2675/3 ~ .0892
\1.0892 ~ .2987

Hyperdrive

.0529/3 ~ .0176
\1.0176 ~ .1327

For practice. verify that you get the same answer as we do for Hyperdrive. Notice thal the standard de

Viation for Supertech, 29.87 percent, is a little more than tWice Hyperdrive's 13,27 percent. Supertech

was thus the more volatile Inveslment.

The Historical Record
Figure 10.10 summarizes much of our discussion of capital market history so far. It dis
plays average returns, standard deviations, and frequency distributions of annual returns
on a common scale. In Figure 10.10, notice, for example, that the standard deviation for
the small-stock portfolio (32.7 percent per year) is more than 10 times larger than the
T-bill portfolio's standard deviation (3.1 percent per year). We will return to these figures
momentarily.
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FIGURE 10.10
Series

Average
return

Standard
deviation Distribution

Historical returns,
standard deviations,
and frequency
distributions:
1926-2006

Large-company .... I II II I II •.•stocks 12.3% 20.1%

Small-company

.111.1111 iill 1.1stocks 17.4 32.7

Long-term

nI illcorporate bonds 6.2 8.5

Long-term

II IIIIgovernment 5.8 9.2

Intermediate-term II. I
government 5.4 5.7 I

U.S. Treasury bills 3.8 3.1 II.

Inflation 3.1 4.3 B
-90% 0% 90%

normal distribution

A symmetric, bell
shaped frequency
dIstributIon thai is
completely defIned
by lIS average and
standard deviation

-The 1933 small-company sLocks Lotal return was 142.9 percent

Source: Stocks, Bonds, Bills, and Inflation Yearbook™, Ibbolson Associates, Inc., Chicago {annually updates work
by Roger G. Jbbotson and Rex A. Sinquefield}. All rrghts reserved.

Normal Distribution

For many different random events in nature, a particular frequency distribution, the normal
distribution (or bell curve), is useful for describing the probability of ending up in a given
range. For example, the idea behind "grading on a curve" comes from the fact that exam
scores often resemble a bell curve.

Figure 10.11 illustrates a normal distribution and its distinctive bell shape. As you can
see, this distribution has a much cleaner appearance than the actual return distributions
illustrated in Figure 10.10. Even so, like the normal distribution, the actual distributions do
appear to be at least roughly mound shaped and symmetric. When this is true, the normal
distribution is often a very good approximation.
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Probability FIGURE 10.11

The normal
distribution
Illustrated returns are
based on the historical
return and standard
deViation for a portfolio
of large common
stocks

,
68%

--1---

1 1

1 1

1 I 1
95%- - 1- - - J- - -1- - -

....,,==""'~_~:::_~=-=-=JI--=--=_=>:::o_~99:l0~Y0:O"=_=...c_='-I=-'_=-~~:_~~=="I' RI eturn on-:;; arge common
-3lT -2(T -1cr 0 + 1(T +2lT +3lT stocks

-48.0% -27.9% -7.8% 12.3% 32.4% 52.5% 72.6%

Also. keep in mind that the distributions in Figure 10.10 are based on only X1 yearly
observations. whilc Figure 10.11 is. in principle, based on an infinite number. So, if we
had been able to observe returns for. say. 1,000 years, we might have filled in a lot of the
irregularities and ended up with a much smoother picture. For our purposes, it is enough to
observe that the returns are at least roughly normally distributcd.

The usefulness of the normal distribution stems from the fact that it is com
pletely described by the average and the standard deviation. If you have these two
numbers. then there is nothing else to know. For example, with a normal distribution,
the probability that we end up within one stJndard deviation of the average is about
2/,. The probability thJt we end up within two standard deviations is ahemt 95 per
cent. Finally, the probability of being more than three standard deviations away from
the average is less than I percent. These ranges and the probabilities are illustrated
in Figure 10.11.

To see why this is usefuL recall from Figure 10.10 that the standard deviJtion of
returns on the large common stocks is 20.1 percent. The average return is 12.3 percent.
So. assuming that the frequency distribution is at least approximately normaL the prob
ability that the return in a given year is in the range of -7.8 percent to 32.4 percent
(12.3 perccnt plus or minus one standard deviation, 20.1 percent) is about 2/.,. This range
is illustrated in Figure 1O.tl. In other words, there is about one chance in three that the
return will be outside this range. This literally tells you that, if you buy stocks in large
companies, you should expect to be outside this range in one year out of every three.
This reinforces our earlier observations about stock market volatility. However, there
b only a 5 percent chance (approximately) that we would end up outside the range of
- 27.9 percent to 52.5 percent (J 2.3 percent plus or minus 2 X 20.1 <ff). These points are
a.lso illustrated in Figure 10.tl.

The Second Lesson

Our observations concerning the year-to-year variability in returns are the basis for our sec
ond lesson from capital market history. On average, bearing risk is handsomely rewarded,
but, in a given year. there is a significant chance of a. dramatic change in value. Thus, our
second lesson is this: The greater the potential reward, the greJter is the risk.

Thus far in this chapter. we have emphasized the year-to-year variability in returns.
We should note that even day-to-day movements can exhibit considerable volatility. For
example, on September 17, 200 I, the Dow Jones Industrial Average (DJIA) plummeted
684.81 points, or 7. I3 percent. By historical standards. it was one of the worst days ever
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for the 30 stocks that comprise the DJIA (as well as for a majority of stocks in the market).
Still. while the drop was the largest decrease in the DJIAevcr in terms of points, it actually
wasn't quite in the top 12 largest one-day percentage decreases in history, as illustrated in
the following table:

Top 12 One-Day Percentage Changes in the Dow Jones Industrial Average

Oclober 1g, 1987
October 28, 1929
October 29, 1929
November 6, 1929
December 18, 1899
August 12, 1932

Source: Dow Jones.

-22.6%
-12.8
-11.7
-9.9
-8.7
-8.4

March 14, 1907
October 26, 1987
July21,1933
October 18, 1937
February 1, 1917
October 27,1997

-8.3%
-8.0
-7.8
-7.7
-7.2
-7.2

This discussion also highlights the importance of looking at returns in terms of per
centages rather than dollar amounts or index points. For example. as we noted before.
the biggest one-day loss in terms of points was on September 17. 2001, when the DJIA
declined by 685 points. The second worst was the 554-point drop or October 27,1997, In
contrast, the 5.57-point drop in the DJIA on December 18, 1899, marked the fifth worst day
in the history of the index, but a 5.6-point loss in the DJIA in today's market would hardly
be noticed. This is precisely why we relied on percentage returns when we examined mar
ket history in this chapter.'

Using Capital Market History

Based on the discussion in this section. you should begin to have an idea of the risks and
rewards from investing. For example. in 2005, Treasury bills were paying about 3 percent.
Suppose we had an investment that we thought had about the same risk as a portfolio of
large-firm common stocks. At a minimum. what return would this investment have to offer
for us to be interested?

From Table 10.3, the risk premium on larger common stocks has been 8.5 percent
historically, so a reasonable estimate of our required return would be this premium plus the
T-bill rate, 8.50/, + 3% = 11.5%. If we were thinking of starting a new business, then the
risks of doing so might resemble those of investing in small-company stocks. In this case,
the risk premium is 13.6 percent. so we might require more like 16.6 percent from such an
investment at a minimum.

We will discuss the relationship between risk and required return in more detail in the
next chapter. For now, you should notice that a projected internal rate of return, or IRR, on
a risky investment in the 10 percent to 20 percent range isn't particularly outstanding. It
depends on how much risk there is. This. too. is an important lesson from capital market
history.

The discussion in this section shows that there is much to be learned from capital mar
ket history. As the accompanying Rei/fity Bytes box describes, capital market history also
provides some odd coincidences.

\ By the \vay. as you may have noticed. Wh;lt"~ kind of weird is that 6 of the 12 wor~t days in the history of the
OJIA occurred in October. including: the lOP 3. We have no due as to \\lhy. Furthermore. looking back at the
Mark Twain quote near the beginning: of the chupter. hm\' do you suppose he knew'? Sounds like a case for CSI:

ttill! Street.
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The Super Guide to Investing

Every year, in late January or early February, about 90 million

people in the United States watch television for a predic~

tion of how well the stock market is going to do in the upcoming
year. So you missed it this year? Maybe not. The stock market

predictor we're talking about is the Super Bowl!
The Super Bowl indicator has become one of the more

famous (or infamous) indicators of stock market performance.

Here's how it works. In the 19605, the original National Football
League (NFL) and the upstart American Football League (AFL)

were fighting for dominance. The Super Bowl indicator says
that if a team from the original AFL wins the Super Bowl, the

market posts a negative return for the year, and, jf a team from

the original NFL wins, the market will post a gain for the year.
So, how has the Super Bowl predictor performed?

For the first 31 Super Bowls, the indicator was correct
28 oul of 31 times! The Miami Dolphins are perhaps the best

market predictor. When Miami won the Super Bowl in 1973,
the market proceeded to drop by 14.7 percent. The next year,

the Dolphins beat the Minnesota Vikings, and the S&P 500 lost

26.5 percent, one of the worst one-year performances in its his
tory. When the Dolphins lost the Super Bowl in 1972, 1983, and

1985, the S&P 500 posted double-digit gains each time.
So you are ready to bet the ranch on the Super Bowl indi

cator? Maybe that's not a good idea. Between 1997 and 2006,

the Super Bowl indicator has only been right once, in 2002.
The New England Patriots, an AFL team, won the Super Bowl

that year, and the S&P 500 dropped over 20 percent.
In both 2004 and 2005, the New England Patriots, an

original AFL team, won, but the market was up both years. The

Pittsburgh Steelers, an original NFL team, won in 2006, and

the S&P 500 was up about 14 percent for the year. In 2007, the

Indianapolis Colts won (easily), but it didn't matter. Both the Colts
and their opponent, the Chicago Bears, are original NFL teams,

so 2007 has to be an up year according to the indicator. Was it?
If you want a more recent indicator of stock market per

formance from the world of sports, consider the Daytona

500 indicator. While winning this race is an accomplishment
for the driver, it doesn't seem to carry over to the stock of the

winning driver's sponsor. For example, in 2005, Jeff Gordon
won the Daytona 500 and stock in his sponsor company,

Du Pont, was down 13 percent for the year. Things were even
worse for Du Pont stock when Gordon won in 1997; the stock

lost 36 percent on the year. Overall, in the last 15 years, stock

in the sponsor of the winning driver has trailed the market by
about 20 percent per year.

So you want more predictors? How about the hemline
indicator, also known as the "bull markets and bare knees"

indicator? Through much of the nineteenth century, long skirts
dominated women's fashion, and the stock market experienced

many bear markets. In the 1920s, flappers revealed Iheir knees

and the stock market boomed. Even the stock market crash of
October 1987 was predicted by hemlines. During the 1980s,

miniskirts flourished, but by October 1987 a fashion shift had
women wearing longer skirts.

These are only three examples of what are known as

"technical" trading rules. There are lots of others. How seriously
should you take them? That's up to you, but our advice is to

keep in mind that life is full of odd coincidences. Just because
a bizarre stock market predictor seems to have worked well in

the past doesn't mean that it's going to work in the future.

Investing in Growth Stocksl~~~~jin
The term growth stock IS frequently a euphemism for small-company stock Are such Investments

suitable for "widows and orphans"? Before answering. you should consider the historical volatility

For example. from the historical record. what IS the approximate probability that you will actually lose

16 percent or more of your money In a single year if you buy a portfolio of such companies?

Looking back at Figure 10.10. we see that the average return on small stocks is 174 percent

and the standard deViation is 32.7 percent Assuming that the returns are approximately normal,

there IS about a '/~ probability that you will experience a return outside the range of -153 percent to

501 percent (17 4% ::: 327%).

Because the normal distribution IS symmetric, the odds of being above or below thiS range are

equal There IS thus a '/6 chance (hatf of "/J) thal you will Jose more than 153 percent So. you should

expect this to happen once In every SIX years, on average. Such investments can thus be veryvotatlle,

and they are not well sUited for those who cannot afford the rrsk

----_~)
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10.5

geometric average
return

The average
compound relurn
earned per year over a
multiyear period

arithmetic average
return

The return earned in
an average year over a
multiyear period

PART 6 RiskandRelurn

CONCEPT QUESTIONS

10.4a In words, how do we calculate a variance? A standard deviation?

lO.4b With a normal distribution, what is the probability of ending up more than one standard
deviation below the average?

lO.4c Assuming thal long-term corporate bonds have an approximately normal distribution,
what is the approximate probability of earning 14.4 percent or more in a given year'!
With T-bills. approximately what is this probability?

lOAd What is the second lesson from capital market history?

MORE ON AVERAGE RETURNS
Thus far in this chapter, we have looked closely at simple average returns. But there is
another way of computing an average return. The fact that average returns are calculated
two different ways leads to some confusion. so our goal in this section is to explain the two
approaches and also the circumstances under which each is appropriate.

Arithmetic versus Geometric Averages

Let's start with a simple example. Suppose you buy a particular stock for $100. Unfortu
nately, the first year you own it. it falls to $50. The second year you own it, it rises back to
$100, leaving yOll where yOll started (no dividends were paid).

What was your average return on this investment'? Common sense seelJls to say
that your average return must be exactly zero since you started with $100 and ended
with SIOO. But if we calculate the returns year-by-year, we see that you lost 50 percent
the first year (you lost half of your money), The second year, you made 100 percent
(you doubled your money). Your average return over the two years was thus (-50% +
100%)/2 = 25%!

So which is correct, 0 percent or 25 percent'? The answer is that both are correct: They
just answer different questions. The 0 percent is called the geometric average return.
The 25 percent is called the arithmetic average return. The geometric average return
answers the question "What H'as your average compound return per year over a particular
period?" The arithmetic average return answers the question "What was your retllm ill (Ill

average year over a particular period?"
Notice that, in previous sections. the average returns we calculated were all arithmetic

averages, so we already know how to calculate them. What we need to do now is (1) learn
how to calculate geometric averages and (2) learn the circumstances under which one aver
age is more meaningful than the other.

Calculating Geometric Average Returns

First. to illustrate how we calculate a geometric average return, suppose a particular in
vestment had annual returns of I0 percent. 12 percent, 3 percent. and -9 percent over the
last four years. The geometric average return over this four-year period is calculated as
(I. lOX 1.12 X 1.03 X ,91 )11" - I ~ 3.66%. In contrast, the average arithmetic return wc
have been calculating is (. I0 + .I2 + .03 - ,(9)/4 = 4.0%.

In general, if we have T years of returns. the geometric average return over these
Tyears is calculated using this formula:

Geometric average return = [(1 + R1 ) x (1 + R 2 ) x .•. x (1 + RT)]1/T - 1 [lOA]
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This formula tells us that four steps are required:

1. Take each ofthc Tannual returns Rt• R2, •.•• RTand add a one to each (after
converting them to dccimals~).

2. Multiply all the numbers from step 1 together.

3. Take the result from step 2 and raise it to the power of 1IT.
4. Finally, subtract one from the result of step 3. The result is the geometric average

return.
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r
Calculating the Geometric Average Return liiiiii~~,i,

Calculate the geometric average return for the S&P 500 USing the returns given below To do so. con

vert percentages to deCimal returns, add one, and then calculate their product:

S&P 500 Returns

11.14%

37.13

43.31

-8.91

-25.26

Product

1.1114

xl.3713

xl.4331

x .9109

x .7474

1.4870

Notice that the number 1.4870 IS what our investment IS worlh after five years if we started with a

one dollar Investment. The geometric average return IS then calculated as

Geometric average return = 1.4870·'~ - 1 = 0.0826, or8 26%

ThuS the geometric average return is about 8 26 percent In this example Here is a tiP: If you are using

a financial calculator, you can put $1 in as the present value, $1.4870 as the future value, and 5 as the

number of periods Then, solve for the unknown rate You should gel the same answer we did

One thing you may have noticed in our examples thus far is that the geometric average
returns seem to be smaller. It turns out that this will always be true (as long as the returns
are not all identical. in which case the two "averages" would be the same). To illustrate,
Table 10.4 shows the arithmetic averages and standard deviations from Figure 10.10, along
with the geometric average returns.

Average Return

Series

Large~companystocks
Sma1J~company stocks
Long-term corporate bonds
Long-term government bonds
Intermediate-term government bonds
U.S. Treasury bills
Inflation

Geometric

10.4%
12.7

5.9
5.4
5.3
3.7
3.0

Arithmetic

12.3%
17.4

6.2
5.8
5.4
3.8
3.1

Standard
Deviation

20.1%
32.7

8.5
9.2
5.7
3.1
4.3

TABLE 10.4

Geometric versus
arithmetic average
returns: 1926-2006
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As shown in Table 10.4. the geometric averages are all smaller, but the magnitude
of the difference varies quite a bit. The reason is thut the difference is greater for more
volatile investments. In faci. there is useful approximation. Assuming aU the numbers arc
expressed in decimals (as opposed to percentages), the geometric average return is
approximately equal to the arithmetic average return minus half the variance. For example,
looking at the large-company stocks. the arithmetic average is .123 and the standard devia
tion is .20]. implying that the variance is .0404. The approximate geometric average is thus
.123 - .040412 ~ .103. which is quite close to the actual value.

~~~~~~ij~M~o~reGeometric Averages

Take a look back at Figure lOA There, we showed the value ot a $1 investment after 81 years. Use the

value for the large-company stock Investment to check the geometric average in Table 104

In Figure 10 4, the large-company Investment grew to $3.077 33 over 81 years. The geometric

average return IS thus

GeometriC average return = 3,077.33"8' -1 = 104, or 10.4%

ThiS 10 4% IS the value shown in Table lOA For practice, check some ot the other numbers In

Table 104 the same way

Arithmetic Average Return
or Geometric Average Return?

When we look at historical returns. the difference between the geometric and arithmetic
average returns isn't too hard to understand. To put it slightly differently. the geometric
average tells you what you actually earned per year on average. compounded annually. The
arithmetic average tells you what you earned in a typical year. You should use whichevcr
one answers the question you want answered.

A somewhat trickier question concerns which average return to use when forecast
ing future wealth levcls. and therc's a lot of confusion on this point among analysts and
financial planners. First. let's get one thing straight: If you knOll' the true arithmetic average
return. then this is what you should use in your forecast. So. for example. if you know the
arithmetic return is 10 perccnt. then your be~t guess of the value of a $ (.000 investment in
10 years is the future value of $ i ,000 at 10 percent for 10 years. or $2,593.74.

The problem we face. however. is that we usually only have eSfill1afes of the arithmetic
and geometric returns, and estimates have errors. In this case. the arithmetic average return
is probably too high for longer periods and the geometric average is probably too low for
shorter periods. So. you should regard long-run projected wealth levels calculated using
arithmetic avcragc~ as optimi~tic. Short-run projected wealth levels calculated lI~ing geo
metric averages are probably pessimistic.

As a practical matter. if yOll are using averages calculated over a long period of time
(such as the 81 years we use) to forecast up to a decade or so into the future, then you
should use the arithmetic average. If you are forecasting a few decades into the future (such
as you might do for retirement planning). then you should just split the difference between
the arithmetic and geometric average returns. Finally, if for some reason you are doing very
long forecasts covering many decades. usc the geometric average.

This concludes our discussion of geometric versus arithmetic averages. One last note:
111 the future. when we say "average return," we mean arithmetic unless we explicitly say
otherwise.
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CONCEPT QUESTIONS

lO.Sa If you wanled to forecast what the stock market is going 10 do over the next year.

should you use an arithmelic or geometric average?

lO.5b If you wanted to forecast whulthe stock market is going to do over the next century,

should you use an arithmetic or geometric average?

CAPITAL MARKET EFFICIENCY
Capital markel histo')' suggests that the market values of stocks and bonds can fluctuate widely
from year to year. Why does this occur'! Al least part of the answer is lhat prices change
because new infonn:.uion ~uTivcs. and investors reassess asset vaJues based Ol1lhut infonnation.

The behavior of market prices has been extensively studied. A question that has re
ceived particular attention is whether prices adjust 4uickly and correctly when l1ew infor
mation arrives. A market is sllid to be ,~jJicieJlt if this is the case. To be more precise. in an
efficient capital market. current market prices fully reflect available infonnation. By this
we simply mean thaL based on available information. there is no reason to believe that the
current price is too low or too high.

The concept of market efficiency is a rich one. and much has been wriuen about it. A
full discussion of the subject goes beyond the scopc uf our study of business finance. How
ever. because the concept Hgures so prominently in studies or market history. we brietly
describe the key points here.

Price Behavior in an Efficient Market

To illustrate how prices behave in an efficient market, suppose the F-Stop Camera Corpo
ration (FCC) has. through years of secret rcsc:Jrch and development. developed a camera
whose autofocusing system will double the speed of those now availahle. FCC's capilal
budgeting analysis suggests thai launching the new camera is a highly profitable movc; in
other words. the NPV appears to be positive and substantial. The key assumplion thus far is
that FCC has not released any infonnation abolll the new system. so the t~tct of its existence
is "inside" information only.

Now consider a share of stock in FCC. In an efficient market. its price reflects what
is known about FCC's current operations and profitability. and it reflects market opinion
about FCC's potcmial for future growth £ll1d profits. The value of the new autofocusing
system is not reflected. however. because the market is unaware of its existence.

[f the market agrees with FCC's assessment of the value of the new project. FCC's
stock price will rise when the decision to launch is made public. For example. assume the
announcement is made in a press release on Wednesday morning. In an cflicient market. the
price of shares in FCC will adjust quickly to this new information. Investors should not be
able to buy the stock on Wednesday afternoon and make a profit on Thursday. This would
imply that it took the stock market a full day to realize the implication or the FCC press
release. If the market is eflicient. the priee of shares of FCC stock on Wednesday aftel11ool1
will already reneet the information cOlllained in the Wednesday morning press release.

Fig.ure 10.12 presents three possible stock priee adjustments for FCC. In the figure.
Day 0 represents the announcement day. As illustrated. before the announcement. FCC's
stock sells for $140 per share. The NPV per share of the new system is. say. S40. so the new
price will be $180 once the value of the new project is fully rellected.
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available information.
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FIGURE 10.12

Price (S)

PAR T 6 Risk <lnd Return

Reaction of stock price to new information in efficient and inefficient markets
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Efficient market reaction: The price instantaneously adjusts
to and fully reflects new information; there is no tendency for
subsequent increases and decreases.

Delayed reaction: The price partially adjusts to the new
information; eight days elapse before the price completely
reflects the new information.

Overreaction and correction: The price overadjusts to the
new information; it overshoots the new price and subsequently
corrects.

I I I I I I I I I Days relative
'---_L---L_L---L_L---'-_'-----'-_L-..+ to announcement day

-8 -6 -4 -2 0 +2 +4 +6 +8 (Day 0)

The solid line in Figure 10. [2 represents the path taken by the stock price in an ef
ficicnt market. In this case. thc price adjusts immediately to the new information and no
fU11her changes in the price of the stock take place. The broken line in Figure 10.12 depicts
a delayed reaction. Here. it takes the market eight days or so to fully absorb the informa
tion. Finally. the dotted line illustrates an overreaction and subsequent adjustment to the
correct price.

The broken line and the dotted line in Figure 10.12 illustrate paths that the stock price
might take in an inefficient market. If, for example. stock prices don't adjust immediately
to new information (the broken line), then buying stock immediately following the release
of new information ,md then selling it several days later would be a positive NPV activity
because the price is too low for several days after the announcement.

The Efficient Markets Hypothesis

efficient markets
hypothesis (EMH)

The hypothesis that
actual capital markets.
such as the NYSE. are
effiCient

The efficient markets hypothesis (EMHI asserts that well-organized capital markets,
such as the NYSE. are efficient markets. at least as a practical matter. In other words, an
advocate of the EMH might argue that while inefficiencies may exist. they are relatively
small and not common.

If a market is efficient. then there is a very important implication for market partici
pants: All investments in an efficient market are :.ero NPV investments. The reason is not
complicated. If prices are neither too low nor too high. then the ditference between the
market value of an investment and its cost is zero; hence. the NPY is zero. As a result, in
an efficient market, investors get exactly what they pay for when they buy securities, and
firms receive exactly what their stocks and bonds are worth when they sell them.

What makes a market efficient is competition among investors. Many individuals
spend their entire lives trying to find mispriced stocks. For any given stock. they study
what has happened in the past to the stock's price and its dividends. They learn, to the
extent possible. what a company's earnings have been, how much it owes to creditors, what
taxes it pays. what businesses it is in. what new investments are planned. how sensitive it
is to changes in the economy. and so on.

Not only is there a great deal to know about any pm1icular company, there is a powerful
incentive for knowing it. namely. the profit motive. If you know more about some company



Can the Pros Beat the Market?

2 006 was a great year for investors in the ING Russia

mutual fund, which gained over 65 percent for the year.
And investors in the Profunds Telecom Ultrasector were calling

relatives to brag about that fund's nearly 50 percent return. But
the question remains: Can professional investors consistently

beat the market?
In 2006, the Legg Mason Value Trust trailed the market by

about 10 percent, the first time the fund had underperformed in

16 years, the longest such active streak. The fund with the sec·
ond longest streak of outperforming the market was the Quaker

Strategic Growth Fund, with an eight-year string. Unfortunately
for shareholders, this fund underperformed the market by about

11 percent in 2006.
One thing we know for sure is that past performance is

no predictor of future returns. For example, in July 1994, the

American Century Giftrust fund had been the best performing
mutual fund for the previous 10 years, with an average an

nual return above 20 percent. But the next 10 years weren't
as kind to the investors in this fund. The average annual return

for 1994 to 2004 was 2.87 percent, which was lower than U.S.
Treasury bills during the same period. Following the old saying

"What goes up, must come down," other funds have had simi-

lar stories. The Van Wagoner Emerging Growth Fund returned
291.2 percent in 1999, only to lose 59.7 percent and 64.6 percent

the next two years. Similarly, the Oppenheimer Enterprise Fund
gained 105.75 percent in 1999, but lost 40.6 percent in 2000,

followed by two more years of double-digit losses.
Sometimes we see proposed evidence showing that

mutual fund managers collectively can beat the market.

Consider 2005, when the S&P 500 gained about 3 percent.
Diversified U.S. stock funds averaged 7 percent for the year, so

it appears at first glance that mutual fund managers outperform
the market. However, in 2006, only 19 percent of all managers

outperformed the market. Over the years, the track record of
the pros is relatively clear: More often than not, they underper·

form. In fact, based on historical averages, about 70 percent of
all managers will underperform in a typical year.

The inability of the pros to consistently beat the market
doesn'l prove that markets are efficient. The evidence does,

however, lend some credence to the semistrong form version

of market efficiency. Plus, it adds to a growing body of evidence
that tends to support a basic premise: While it may be possible

to outperform the market for relatively short periods of lime, it is
very difficult to do so consistently over the long haul.

than other investors in the marketplace, you can profit from that knowledge by investing in
the company's stock if you have good news and by selling it if you have bad news.

The logical consequence of all this information being gathered and analyzed
is that mispriced stocks will become fewer and fewcr. In other words, because of
competition among investors. the market will become incrcasingly efficient. A kind
of equilibrium comes into being where there is just enough mispricing around for
those who are best at identifying it to make a living at it. For most other investors,
the activity of information gathering and analysis will not pay.~ Having said this, the
accompanying Reality Bytes box indicates just how hard it is for an.vbody to "beat the
market."

Some Common Misconceptions about the EMH
No idea in finance has attracted as much attention as that of efficient markets, and
not all of the attention has been flattering. Rather than rehash the arguments herc,
we will be content to observe that some markets are more efficient than others. For
example. financial markets on the whole are probably much more efficient than real
asset markets.

~ The idea behind the EMH can he illustrated by the following shon story: A student was walking down the
hall with her finance professor when they both saw a S20 bill on the ground. As the student bent down to pick
it up. the professor shook her head slowly and. with a look of disappointment on her face. s<lid patiently to the
student. "Don't bother. If it wcrc reany there. someone else would have picked it up already." The moral of the
st,lry rellech Ihe logic of the efficient markets hypothesis: If you think you haw found a pattern in stock prices
or a simple device for picking winners. you prohahly have nol.

Look under the
"contents" link at

www.
investorhome.com
for more info on the

EMH.
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Having said this, it is the case that much of the criticism of the EMH is misguided
because it is based on a misunderstanding of what the hypothesis says and what it doesn'l
say. For example. when the notion of market efficiency was Hrst publicized and debated in
the popular financial press, it was often characterized by words to the effect that "throwing
darts at the financial page will produce a portfolio that can be expected to do as well as any
managed by professional securi ty analysts.'-

Confusion over statements of this sort has often led to a failure to understand the
implications of market efficiency. For example, sometimes it is wrongly argued that
market efficiency means that it doesn'l matter how you invest your money because the
efficiency of the market will protect you from making a mistake. However, a random
dart thrower might wind up with all of the darts sticking into one or two high-risk stocks
that deal in genetic engineering. Would you really want all of your money in two such
stocks?

What efficiency does imply is that the price a firm will obtain when it sells a share of
its stock is a "fair" price in the sense that it reflects the value of that stock given the infor
mation available about the finn. Shareholders do not have to worry that they are paying
too much for a stock with a low dividend or some other sort of characteristic because the
market has already incorporated that characteristic into the price. We sometimes say the
information has been "priced out."

The concept of efficient markets can be explained further by replying to a frequent ob
jection. It is sometimes argued that the market cannot be efficient because stock prices fluc
tuate from day to day. If the prices are right. the argument goes. then why do they change
so much and so often'? From our discussion above, we can see that these price movements
are in no way inconsistent with efficiency. Investors are bombarded with information every
day. The fact that prices fluctuate is. at least in part. a reflection of that information flow.
In fact, the absence of price movements in a world that changes as rapidly as ours would
suggest inefficiency.

The Forms of Market Efficiency

It is common to distinguish between three forms of market efficiency. Depending on the
degree of efficiency, we say that markets are either weak form el]icienl, semistrong .form
efficienl, or str01zg.form e.IJicienl. The difference between these forms relates to what infor
mation is reflected in prices.

We start with the extreme case. If the market is strong form efficient, then all informa
tion of every kind is reflected in stock prices. In such a market. there is no such thing as
inside information. Therefore, in our FCC example above. we apparently were assuming
that the market was not strong form efficient.

Casual observation, pm1icularly in recent years, suggests that inside information does
exist and it can be valuable to possess. Whether it is lawful or ethical to use that informa
tion is another issue. In any event. we conclude that private information about a particular
stock may exist that is not currently reflected in the price of the stock. For example, prior
knowledge of a takeover attempt could be very valuable.

The second form of efficiency, semistrong efficiency. is the most controversial. If a
market is semistrong form efficient. then all public information is reflected in the stock
price. The rcason this form is controversial is thaI it implies that security analysts who try
to identify mispriced stocks using, for example, financial statement information are wast
ing their time because that information is already reflected in the current price.

The third form of efficiency, weak form efficiency, suggests that, at a minimum, the
current price of a stoek reflects its own past prices. In other words, studying past prices in
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an atlempt to identify mispriced securities is futile if the market is weak form efficient.
While this form of efficiency might seem rather mild, it implies that searching for patterns
in historical prices that are useful in identifying mispriced stocks will not work (this prac
tice. known as "technical" analysis, is quite common).

What does capital market history say about market efficiency'! Here again, there is
grem controversy. At the risk of going out on a limb, the evidence does seem to tell us three
things. First: Prices do appear to respond very rapidly to new information, and the response
is at least not grossly different from what we would expect in an efficient market. Second:
The future of market prices, pal1icularly in the short run, is very difficult to predict based
on publicly available information. Third: Ifmispriced stocks do exist, then there is no obvi
ous means of identifying them. Put another way: Simpleminded schemes based on public
information will probably not be successful.

CONCEPT QUESTIONS

10.6a What is an efficient market?

10.6b What are the forms of market efficiem.:y?

SUMMARY AND CONCLUSIONS
This chapter has explored the subject of l:apital market history. Such history is useful
because it tells us what to expect in the way of returns from risky assets. We summed up
our study of market history with two key lessons:

1. Risky assets, on average. e,lfJ1 a risk prel11ium. There is a reward for bearing Jisk.

2. The greater the potential reward from a risky investment, the greater is the risk.

These lessons have significant implications for the financial manager. We wiU be consider
ing these implications in the chapters ahead.

We also discussed the concept of market effil:iency. In an efficient market, prices ad
just quickly and cone<.:tly to new information. Consequently. asset prices in efficient mar
kets are rarely too high or too low. How efficient capital mnrkets (such as the NYSE) are
is a matter of debate, but, at a minimum, they are probably much more efficient than most
real asset markets.

CHAPTER REVIEW AND SELF·TEST PROBLEMS
10.1 Recent Return History. Use Table 10.1 to calculate the average return over

the years 1997-2001 for large-company stocks, long-term government bonds,
and Treasury bills.

10.2 More Recent Return History. Calculate the standard deviations using
information from Problem 10.1. Which of the investments was the most volatile
over this period?
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10.1 We calculate the averages as follows:

Actual Returns and Averages

Large- Long-Term
Company Government Treasury

Year Stocks Bonds Bills

1997 0.3336 0.1770 0.0519

1998 0.2858 0.1922 0.0486

1999 0.2104 -0.1276 0.0480

2000 -0.0910 0.2216 0.0598

2001 -0.1189 0.0530 0.0333

Average: 0.1240 0.1032 0.0483

10.2 We first need to calculate the deviations from the average returns. Using the
avemges [rom Problem 10. J, we get:

Deviations from Average Returns

Large· Long-Term
Company Government Treasury

Year Stocks Bonds Bills

1997 0.2096 0.0738 0.0036

1998 0.1618 0.0890 0.0003

1999 0.0864 -0.2308 -0.0003

2000 -0.2150 0.1184 0.0115

2001 -0.2428 -0.0502 -0.0150

Total: 0.0000 0.0000 0.0000
=

We square these deviations and calculate the variances and standard deviaLions:

Squared Deviations from Average Returns

Large- long-Term
Company Government Treasury

Year Stocks Bonds Bills

1997 0.043941 0.0054 0.000013

1998 0.026186 0.0079 0.000000

1999 0.007468 0.0533 0.000000

2000 0.046216 0.0140 0.000132

2001 0.058991 0.0025 0.000226

Variance: 0.0457 0.0208 0.0001

Standard devialion 0.2138 0.1442 0.0096

To caJcuJate the variances we added lip the squared deviations anti divided by
4, the number of returns less 1. otice that the stocks had substantially greater
volatility with a larger average return. Once again, such investments are risky.
particularly over short periods of lime.
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CRITICAL THINKING AND CONCEPTS REVIEW
10.1 Investment Selection. Given that Advanced Magnetics was up by 439 perccI1l

for 2006. why didn't all investors hold Advanced Magnetics'!

10.2 Investment Selection. Given thm Dov Pharmaceuticals was down by
98 percent for 2006. why did some investors hold the stock? Why didn'tthey sell
oul before the price declined so sharply?

10.3 Risk and Return. We have seen Ihat over long periods of time. slack
investments have tended to substantially outperform bond investments. However,
it is not at all uncommon to observe investors with long horizons holding entirely
bonds. Are such investors irrational'!

10.4 Market Efficiency Implications. Explain why a characteristic of an efficient
market is that investments in thai market have zero NPVs.

10.5 Efficient Markets Hypothesis. A stock market analyst is able 10 identify
mispriced stocks by comparing the average price for the last 10 days to the average
price for the last 60 days. If this is true. what do you know about the market?

10.6 Semistrong Efficiency. If a markel is semistrong form efficient. is it also
weak form efficient? Explain.

10.7 Efficient Markets Hypothesis. What are the implications of the efficient markers
hypothesis for investors who buy and sell stocks in an attempt to "beat the market"?

10.8 Stocks versus Gambling. Critically evaluate the following statement: Playing
the stock market is like gambling. Such spet.:ularive investing has no social value.
other than the pleasure people get from this form of gambling.

10.9 Efficient Markets Hypothesis. There are sevcral celebrated investors and
stock pickers frequently mentioned in the financial press who have recorded huge
returns on their investments over the past two decades. Is the success of these
particular investors an invalidation of the EMH'! Explain.

10.10 Efficient Markets Hypothesis. For each of the following scenarios. discuss
whether profit opportunities exist from trading in the stock of the firm under rhe
conditions thaI (I) the market is nol weak fOfm efficient. (2) the market is weak
fOfm but not semistrong form efficient, (3) the market is semistrong form bur
not strong form efficient, and (4) the market is strong form efficient.

a. The stock price has risen steadily each day for the past 30 days.

b. The financial statements for a company were released three days ago, and
you believe you've uncovered some unomalies in the company's inventory
and cost control reporting techniques that are causing Lhc firm's lrue liquidity
strength to be understated.

c. You observe that the senior management of a company has been buying a lot
of the company's stock on the open market over the past week .
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QUESTIONS AND PROBLEMS
• T ™....

1. Calculating Returns. Suppose a stock had an initial price of $78 per share, paid
a dividend of $1.25 per share during the year, and had an ending share price of $87.
Compute the percentage total return.

2. Calculating Yields. In Problem I. what was the dividend yield'! The c::tpital gains yield?

3. Calculating Returns. Rework Problems I and 2 assuming the ending share price
is 571.

Basic
(Questions 1-18)
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4. Calculating Returns. Suppose you bought an S percent coupon bond one year
ago for S I,090. The bond sells for $1.063 today.

3. Assuming a $1,000 face value. what \Vas your total dollar return on this
investment over the past year?

b. What was your (olal nominal rale of retulll on this investment over the past yenr?

c. If the inflation rate last year was 3 percent. what was your lotal real rate of return
on this investment?

5. Nominal versus Real Returns. 'What was the arithmetic average annual fc{Urn

on large-company stock from 1926 through 2006:

a. In nominal terms?

b. In real terms?

6. Bond Returns. What is the historical rea] return on long-term government bonds?
On long-tcnu corporate bonds'!

7. Calculating Returns and Variability. Using the following relUms. calculate the
average relUfIls, the variances, and the standard deviations for X and Y.

Returns

Year X Y

1 15% 29%

2 4 -6
3 -13 19

4 34 -7

5 17 38

8. Risk Premiums. Refer to Table 10.1 in the text and look at the period from 1973
through 1978.

a. Calculate the arithmetic average returns for large-company stocks and T-biJls
over this time period.

b. Cakulate the standard devialiol1 of the returns for large-company stocks and
T-hills over this time period.

c. Calculate the observed risk premium in each year for the large-company stocks
versus the T-bills. What was the arithmetic average risk premium over this period?
What was the standard deviation of the risk premium ovcr this period?

d. Is it possible for (he risk premium to be negative before an investment is
undcltaken? Call the risk premium be negative after the fact? Explain.

9. Calculating Returns and Variability. You've observed the following returns
on Hacker Corporation's stock over the past fi.ve years: -25 percent, 36 percent.
9 percent. II percent, and 17 percent.

a. \Vhat was the arithmetic average return on the stock over this five-year
period?

b. What was the variance of the returns over this period? The standard deviation?

10. Calculating Real Returns and Risk Premiums. For Problem 9. suppose the
average inflation rate over this period was 4.2 percent and the average T-bill rate over
(he period was 5.1 percent.

a. What was the average real relUrn on the stock?

b. What was the average nominal risk premium on the stock?
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11. Calculating Real Rates. Given the information in Problem 10, what was the average
real risk-free rate over this time period? What \Vas the average real risk premium?

12. Effects of Inflation. Look at Table 10.1 and Figure 10.7 in the text. When were
T-bill rates at their highest over the period from 1926 through 2006'1 Why do you
think they were so high during this period? What relationship underlies your answer?

13. Calculating Returns. You purchased a zero-coupon bond one year ago for
$162.87. The market interest rate is now 9 percent. If the bond had 20 years to maturity
when you originally purchased it, what was your total return for the past year?

14. Calculating Returns. You bought a share of 6 percent preferred stock for $95.12
last year. The market price for your stock is now $93.80. What is your total return
for last year?

15. Calculating Returns. You bought a stock three mOllths ago for $41 .05 per share.
The stock paid no dividends. The current share price is $46.8]. What is the APR of
your investment? The EAR?

16. Calculating Real Returns. Refer to Table 10.]. What was the average real return
t(lr Treasury bills from 1926 through 1932'1

17. Return Distributions. Refer back to Figure 10.10. What range of returns would
you expect to see 68 percent of the time for long-term corporate bonds? What about
95 percent of the time?

18. Return Distributions. Refer back to Figure 10.10. What range of returns would
you expect to see 68 percent of the time for large-company stocks? What about
95 percent of the time?

19. Calculating Returns and Variability. You find a certain stock that had returns
of 13 percent, -18 percent, 9 percent, and 36 percent for four of the last five years. If
the average return of the stock over this period was 1J percent, what was the stock's
return for the missing year? What is the standard deviation of the stock's returns?

20. Arithmetic and Geometric Returns. A stock has had returns of 36 percent,
19 percent, 27 percent, -7 percent, 6 percent, and 13 percent over the last six years.
What are the arithmetic and geometric returns for the stock?

21. Arithmetic and Geometric Returns. A stock has had the following year-end
prices and dividends:

Intermediate
(Questions 19-26)
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Year Price Dividend ~

1 $48.27

2 53.84 $0.57

3 57.75 0.62

4 54.21 0.68

5 62.09 0.77

6 71.83 0.84

What are the arithmetic and geometric returns for the stock?

22. Calculating Returns. Refer to Table 10.] in the text and look at the period from
1973 through 1980.

a, Calculate the average return for Treasury bills and the average annual inflation
rate (co!1sumer price index) for this period.

b. Calculate the standard deviation of Treasury bill returns and inflation over this
time period.
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c. Calcularc the real return for each year. What is the average real return for
Treasury bills?

d. Many people consider Treasury bills to be risk-free. What does this tell you
about the pOlclltial risks of Treasury bi lis'?

23. Calculating Investment Returns. You bought one of Rocky MouT)win

Manufacturing Co. 's 8 percent coupon bonds one year ago for $1,028.50. These
bonds make annual payments and mature nine years from now. Suppose you decide
1O sell your bonds today, when the required return on the bonds is 7 percent. If the
inflation rate was 4.8 percent over the past year, what would be your total rcal return
on investment'!

24. Using Return Distributions. Suppose the returns on long-term government

bonds are normally distributed. Based un the historical record, what is the approxi
mate probability that your return on these bonds will be less than -3.4 percent in a
given year? What range of returns would you expect to see 95 percent of the time'?
\Vhat range would you expect to see 99 percent of the time?

25. Using Return Distributions. Assuming that the returns from holding smaU

company stocks are normally dislributed, what is Ihe approximale probability that
your money will double in value in a single yellr? What about triple in value?

26. Distributions. In the previous problem. what is the probability that the return
is less than -100 percellt (think)? What arc the implications for the distribution of
returns?

27. Using Probability Distributions. Suppose the returns on large-company stocks
are normally distributed. Based on the historical record. use the NORMDlST
function in Excel(i<) to determine the probability that in any given year you will lose
money by investing in common stock.

28. Using Probability Distributions. Suppose the returns 011 long-term corporate
bonds and T-bills arc normally distributed. Based on the historical record, use the
NORMDTST function in Excel® to answer the following questions:

a. What is the probability that in any given year, the return on long-term corporate
bonds will be greater than 10 percen!"' Less than 0 percent?

b. What is the probability that in any given year. the return on T-bills will be
greater than 10 percent'! Less than 0 percent?

l'. In 1979, Ihe return on long-IeI'm corporate bonds w::t<; -4.18 percenL How likely
is it that such a low return will recur at some point in rhe future? T-bills had a
return of 10.32 percent in this same year. How likely is it that such a high return
on T-bills will recur at some point in the fUlure?

10.1 Historical Interest Rates. Go to the 51. Louis Federal Reserve Web site
at www.stls.frb.org and find the ·'FRED"'· link and the ··rnterest Rates·' link.
You will tind a list of links for different historical interest rates. Follow the
'·10-Year Treasury Constant Maturity Rate" link and you will find the monthly
10-yearTreasury notc inlercst rates. Calculate the average annual 10-year
Treasury interest rate for 2005 and 2006. Compare this number to the long-term
government bond returns and the U.S. Trea'\ury bill returns found in Table 10.1.
How does the 1O-year Treasury interest rate compare to these numbers? Do yOll
expect Ihis relationship to always hold? Why or why not?



CHAPTER CASE
A JOB AT S&S AIR

YOU recently graduated from college, and your job
search led you to S&S Air. Since you felt the com,

pany's business was headed skyward, you accepfed
their Job offer. As you are finishing your employment
paperwork, Chris Guthrie, who works in the Finance
Deparfment, stops by to inform you about the campa,
ny's new 401 (k) plan.

A 401 (k) is a type of retirement plan offered by
many companies. A 401 (k) IS tax deferred, which
means that any deposits you make info the plan are
deducted from your current income, so no current
taxes are paid on the money. For example, assume
your salary Will be $30,000 per year. If you contribute
$1,500 to the 401(k) plan, you will pay taxes only on
$28,500 in Income. No taxes will be due on any capi,
tal gains or plan income while you are invested in the
plan, but you will pay taxes when you withdraw the
money at retirement. You can contribute up to five
percent of your salary to the plan. As is common,
S&S Air also has a five percent match program. This
means that the company will match your contribution
dollar,for,dollar up to five percent of your salary, but
you must contribute to get the match.

The 401(k) plan has several options for invest,
ments, most of which are mutual funds. As you know,
a mutual fund is a portfolio of assets. When you
purchase shares in a mutual fund, you are actually
purchasing partial ownershIp of the fund's assets,
similar to purchasing shares of stock in a company. The
return 01 the fund is the weighted average of the return
of the assets owned by the fund, minus any expenses.
The largest expense is typically the management
fee paid to the fund manager, who makes all of the
investment deciSions for the fund. S&S Air uses Arias
Financial Services as its 401 (k) plan administrator.

Chris Guthrie then explains that the retirement In
vestment options offered for employees are as follows:

1. Company stock. One option is stock in S&S AIr.
The company IS currently privately held. The pnce
you would pay for the stock is based on an an,
nual appraisal, less a 20 percent discount. When

you interviewed with the owners, Mark Sexton and
Todd Story, they informed you that the company
stock was expected to be publicly sold in three to
five years. II you needed to sell the stock before it
became publicly traded, the company would buy
it back at the then,current appraised value.

2. Arias S&P 500 Index Fund. This mutual fund tracks
the S&P 500. Stocks in the fund are weighted
exactly the same as they are in the S&P 500. This
means that the fund's return is approximately the
return of the S&P 500, minus expenses. With an
index fund, the manager is not required to re
search stocks and make investment decisions, so
fund expenses are usually low The Arias S&P 500
Index Fund charges expenses of 0.20 percent of
assets per year.

3. Arias Small,Cap Fund. This fund primarily invests
in small capitalization stocks. As such, the returns
of the fund are more volatile. The fund can also in,
vest 10 percent of its assets in companies based
outside the United States. This fund charges
1.70 percent of assets in expenses per year.

4. Arias Large'Company Siock Fund. This fund in,
vests prrmarily in large capitalization stocks of
companies based in the United States. The fund is
managed by Melissa Arias and has outperformed
the market in six of the last eight years. The fund
charges 1.50 percent in expenses.

5. Arias Bond Fund. ThiS fund invests in long-term
corporate bonds issued by U.S. domiciled com,
panies. The fund is restricted to investments In

bonds with an investment grade credit rating. This
fund charges 1.40 percent in expenses

6 Arias Money Market Fund. This fund invests in
short-term, high credit quality debt instruments,
which include Treasury bills. As such, the return
on money market funds is only slightly higher than
the return on Treasury bills Because of the credIt
quality and short-term nature of the investments,
there is only a very slight risk of negative return.
The fund charges 0.60 percent In expenses.
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401 (k) plan. Why would you ever want to invest in
this fund? When you examine the expenses of the
mutual funds, you wi[1 notice that this fund afso has
the highest expenses. W[II this affect your decision
to invest in this fund?

5. A measure of risk-adjusted performance that is
often used in practice is the Sharpe ratio. The
Sharpe ratio is calculated as the risk premium of
an asset divided by its standard deviation.

The standard deviations and returns for the
funds over the past 10 years are listed below.
Assuming a risk-free rate of 4 percent, calculate
the Sharpe ratio for each of these. In broad terms,
what do you suppose the Sharpe ratio is intended
to measure?

1O-year Annual Return

15.82%

19.64

16.01

10.83

Standard Deviation

11.48%

16.68

11.85

9,67

Arias S&P 500 Index Fund

Arias Small-Cap Fund

Arias Large-Company Stock Fund

Arias Bond Fund

1. What advantages/disadvantages do the mutual
funds olter compared to company stock for your
retirement investing?

2. Notice thaI, for every dollar you invest, S&S
Air also invests a dollar. What return on your
investment does this represent? What does your
answer suggest about matching programs?

3. Assume you decide you should invest at least
part of your money In large capitalization stocks of
companies based In the United States. What are
the advantages and disadvantages of choosing
the Arias Large-Company Stock Fund compared
to the Arias S&P 500 Index Fund?

4. The returns of the Arias Small-Cap Fund are the
most vo[atile of all the mutual funds offered in the



Risk and Return

earnings that exceeded estimates and were, in fact, 20 percent

higher than the previous year's, but the stock price dropped about

1.8 percent. Sara Lee met a similar fate when it announced earn-

In May 2007, Calitornia Pizza Kitchen, PG&E, and Sara Lee

joined a host of other companies in announcing operating

results. As you might expect, news such as this tends to move

stock prices. California Pizza's reported net income was in line with

expectations, and sales increased by 15 percent. Investors ate up

the news, and the stock price jumped up 7.4 percent on the day.

PG&E, the parent company at Pacitic Gas and Electric, announced

o
ings that exceeded expectations; the stock dropped 0.4 percent.

These announcements seem pretty similar, but two were

viewed as bad news, alter which the stock price fell, while the

other was seen as good news, alter which the stock price rose. So

when is good news really good news? The answer is fundamen-

tal to understanding risk and return, and-the good news is-this

chapter explores it in some detail.

How to calculate expected returns.

The systematic risk principle.

Multiple-choice quizzes

Flashcards for testing and learning

Self-study software

AFTER STUDYING THIS CHAPTER,
YOU SHOULD HAVE A GOOD
UNDERSTANDING OF:

DIGITAL STUDY TOOLS

"'
OJ

C

This chapter continues the discussion we began in the previous chapter. We've seen pretty

clearly that some investments have greater risks than others. We now begin to drill down a bit to inves

tigate one at the most fundamental problems in finance: Just what is risk? What we will learn is that risk

is not always what it seems, and the reward for bearing risk is more subtle than we have indicated so

far. Understanding how risks are rewarded is important for everyone in business for the simple reason

that business is risky, and only businesses that manage risk wisely will survive over the long haul.
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11.1

PAR T 6 Risk and Return

I n our last chapter, we learned some imp0l1ant lessons from capital market history. Most
importantly, there is a reward. on average, for bearing risk. We called this reward a risk

premium. The second lesson is that this risk premium is larger for riskier investments. This
chapter explores the economic and managerial implications of this basic idea.

Thus far, we have concentrated mainly on the return behavior of a few large portfolios.
We need to expand our consideration to include individual assets. Specifically, we have
two (asks to accomplish. First, we have to define risk and then discuss how to measure it.
We then must quantify the relationship between an asset's risk and its required return.

When we examine the risks associated with individual assets, we lind there are two types
of risk: systematic and unsystematic. This distinction is crucial because. as we will see. system
atic risk affects almost all assets in the economy, at least to some degree, while unsystematic
risk affects at most a small number of assets. We then develop the principle of diversification,
which shows that highly diversified pm1folios will tend to have almost no unsystematic risk.

The principle of diversification has an important implication: To a diversitied investor,
only systematic risk matters. It follows that in deciding whether or nol to buy a particular
individual asset, a diversilied investor will only be concerned with that asset's systematic
risk. This is a key observation, and it allows us to say a great deal about the risks and re
turns on individual assets. In particular, it is the basis for a famous relationship between
risk and return called the ,\'ecurUy market line, or SML. To develop the SML. we introduce
the equally famous "beta" coefficient one of the centerpieces of modern finance. Beta and
the SML are key concepts because they supply us with at least part of the answer to the
question of how to go about determining the required return on an investment.

EXPECTED RETURNS AND VARIANCES
In our previous chapter, we discussed how to calculate average returns and variances using
historical data. We now begin to discuss how to analyze returns and variances when the
information we have concerns future possible returns and their probabilities.

Expected Return

We start with a straightforward case. Consider a single period of time, say, a year. We have
two stocks, Land U, which have the following characteristics: Stock L is expected to have
a return of 25 percent in the coming year. Stock U is expected to have a return of 20 percent
for the same period.

In a situation like this, if all investors agreed on the expected returns, why would any
one want to hold Stock U? After all, why invest in one stock when the expectation is that
another will do better? Clearly, the answer must depend on the risk of the two investments.
The return on Stock L, although it is expected to be 25 percent. could actually turn out to

be higher or lower.
For example, suppose the economy booms. In this case, we think Stock L will have a

70 percent return. If the economy enters a recession, we think the return will be -20 percent.
In this case, we say that there are two states of the economy, which means that these are the
only two possible situations. This setup is oversimplified, of course, but it allows us to illus
trate some key ideas without a lot of computation.

Suppose we think a boom and a recession are equally likely to happen, for a 50-50
chance of each. Table 11.1 illustrates the basic information we have described and some
additional information about Stock U. Notice that Stock U earns 30 percent if there is a
recession and 10 percent if there is a boom.



Security Returns If
State Occurs

State of
Economy

Recession
Boom

Probability of
State of

Economy

.5

.5
1.0

Stock L

-20%
70
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Stock U

30%
10

))7

TABLE 11.1

States of the
economy and slock
returns

Stock L

(3) (5)
(2) Rate of Rate of

(1) Probability Return (4) Return
State of of State of If State Product If State

Economy Economy Occurs (2) x (3) Occurs

Recession .5 -.20 -.10 .30
Boom .5 .70 .35 .10

1.0 E(RJ ~25

Stock U

(6)
Product
(2) x (5)

.15

.05

E(R") ~ .20

TABLE 11.2

Calculation of
expected return

Obviously, if you buy one 01" these stocks, say Stock U. what you earn in any particular
year dl;pl;nds on what the cconomy does during that ye~\r. However. suppose the probabilities
stay the same through lime. If you hold U for a number of years. you' II earn ]0 perccIlt about
h~llf the titnl; and 10 percent the other half. In this casc. we say that your expected return 011

Stock U. E(R,,). is 20 percent:

E(Ru) = .50 x 30% + .50 x 10% = 20%

In other words. you should expect to earn 20 percent from this stock. on averagc.
For Stock L, the probabilities are the same. but the possible returns are different. Here

we lose 20 percent half the lime. and we gain 70 percent the other half. The expected return
on L. E(lIL). is thus 25 percent

E(Rd = .50 x -20% + .50 x 70% = 25%

Table 11.2 illustrates these calculations.
In our previous chapter. we defined the risk premium as the difference between the

return on a risky investment and that on a risk-free investment. and we calculated the his
torical risk premiums on some different investments. Using our projected returns. we can
calculate the projeCTed, or expected. risk premium as the difference between the expected
return on a risky investment and the certain return on a risk-free investment.

For example, suppose risk-free investments are currently offering 8 percent. We will
say that the risk-free rate. which we label as RJ, is 8 percent. Given this, what is the pro
jected risk premium on Stock V'I On Stock L? Since the expected relurn on Stock V. E(Ru),
is 20 percent, the projected risk premium is:

expected return
Return on a risky asset
expected In the future

Risk premium = Expected return - Risk-free rate

= E(R"1 - R,

=20%-8%

=12%

Similarly. the risk premium on Stock Lis 2Y'/c - 8% = 17%.

[11.1]
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TABLE 11.3

Calculation of
expected return

PAR T 6 Risk and Return

In general, the expected return on a security or other asset is simply equal to the sum of
the possible returns multiplied by their probabilities. So, if we had 100 possible returns, we
would multiply each one by its probability and then add the results up. The result would be
the expected return. The risk premium would then be the difference between this expected
relUrn and the risk-free ratc.

Unequal Probabilities

Look again al Tables 11 1 and 11.2 Suppose you thought a boom would occur only 20 percent of the

tIme instead of 50 percent. What are the expected returns on Slocks U and L in this case? If the risk

free rate is 10 percent, what are the risk premiums?

The first thing to notice is thal a recession must occur 80 percent of the time (1 - 20 = .80)

since there are only two pOSSibilities. With (his in mind, we see that Stock U has a 30 percent return in

80 percent of the years and a 10 percent return in 20 percent of the years. To calculate the expected

return. we again Just multiply the possibilities by the probabilities and add up the results:

E(R ) = 80 30% 20 10"}o = 26c
'O

Table 11.3 summarizes the calculations lor both stocks. Notice thai the expected return on L is

-2 percent.

The risk premium for Stock U IS 26'70 10"0 16Ljo In thiS case The risk premIum for

Stock L is negative -2% - 10% = -12% ThiS is a little odd. but. for reasons we discuss later, It

is not impossible.

Calculating the Variance

To calculate the variances of the returns all aUf two stocks, we first determine the squared
deviations from the expected return. We then multiply each possible squared deviJtion by
its probability. We add these up. and the result is the variance. The standard deviation. as
always, is the square root of the variance.

To illustrate, Stock U above has an expected return of E(Ru) ~ 20%. In a given year,
it will actually return either 30 percent or 10 percent. The possible deviations are thus
30% - 20% ~ 10% and 10% - 20% = - 10%. In this case, the variance is:

Variance = lr~ = .50 X {10%}2 + .50 X (-10%)2 = .01

Stock L Stock U

(3) (5)
(2) Rate of Rate of

(1) Probability Return (4) Return (6)
State of of State of If State Product If State Product

Economy Economy Occurs (2) x (3) Occurs (2) x (5)

Recession .8 -.20 -.16 .30 .24
Boom .2 .70 .14 .10 02

1.0 E(Re) ~ - .02 E(R,) ~ 26
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(2) (3) (4)
(1) Probability Return Deviation Squared Return (5)

State of of State from Expected Deviation from Product
Economy of Economy Return Expected Return (2) x (4)

Stock L
Recession .5 -.20 - .25 ~ -.45 - .452 0:: .2025 .10t25
Boom .5 .70 - .25 ~ .45 .452 0:: .2025 .10t25

1.0 a~ = .2025

Siock U
Recession .5 .30 - .20 .10 .102 .01 .00500
Boom .5 .10 .20 .10 -.102 = .01 .00500

1.0 IT~ = .Q100

The standard deviation is the square root of this:

Standard deviation = Uu = \ .01 = .10 = 10%

Table 11.4 summarizes these calculations for both stocks. Notice that Stock L has a much
larger variance.

When we put the expected return and variability information for our two stocks
together, we have:
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TABLE 11.4

Calculation of
variance

Expected return, E(R)
Variance, cr2

Standard deviation, If

Stock L

25%
.2025

45%

Stock U

20~o

.Q100
10%

Stock L has a higher expected return, but U has less risk. You could get a 70 percent return
on your investment in L, but you could also lose 20 percent. Notice that an investment in
U will always pay at least 10 percent.

Which of these two stocks should you buy'! We can'l reaIly say; it depends on your
personal preferences. We can be reasonably sure. however, that some investors would pre
fer L to U and some would prefer U (Q L.

You've probably noticed that the way we calculated expected returns and variances
here is somewhat different from the way we did it in the last chapter. The reason is that,
in Chapter 10, we were examining actual historical returns, so we estimated the average
return and the variance based on some actual events. Here, we have projected future
returns and their associated probabilities, so this is the information with which we must
work.

More Unequal Probabilities

GOing back to Example 11,1. what are the variances on the two stocks once we have unequal probabili

ties? The standard deviations?
(continued)
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We can summarize the needed calculatIons as follows:

(2) (3) (4)
(1 ) Probability Return Deviation Squared Return

State of of Stale from Expected Deviation from
Economy of Economy Return Expected Return

Stock L
Recession .80 -.20 - (-.02) ~ -.18 .0324
Boom .20 .70 - (-.02) ~ .72 .5184

(5)
Product
(2) x (4)

.02592

.10368

lf~ = .12960

Stock U
Recession
Boom

.80

.20
.30 - .26 ~ .04
.10 .26" -.16

.0016

.0256
.00128
.00512

t~ = .00640

11.2

portfolio

Group of assets such
as stocks and bonds
held by an Investor

portfolio weight

Percentage of a
portfolio's lotal value In
a particular asset.

Based on these calculatIons. the standard deViation for L IS (Jl = \' 1296 = 36. or 36% The standard

devlalton for U IS much smaller. If, = \ 0064 08, or 8%.

CONCEPT QUESTIONS

ll.la How do we calculate the expected return on a security?

11.1 b In words. how do we calculate the variance of the expected rc[urn?

PORTFOLIOS
Thus far in this chapter, we have concentrated on individual assets considered separately.
However, most investors actually hold a portfolio of assets. All we mean by this is that in
vestors tend to own more than just a single stock. bond, or other asset. Given that this is so.
portfolio return and portfolio risk are of obvious relevance. Accordingly. we now discuss
portfolio expected returns and variances.

Portfolio Weights

There are many equivalent ways of describing a porlfolio. The most convenient approach is
to list the percentages of Ihe tOlal portfolio's value thar arc invested in each portfolio asset.
We call these percentages the portfolio weight.

For example. if we have $50 in one asset and $150 in another. then our tOlal portfolio
is w0l1h $200. The percentage of our portfolio in the first asset is $50/200 = .25. The per
centage of our portfolio in the second asset is . 150/200. or .75. OUf portfolio weights are
thus .25 and .75. Notice that the weights have to add up to 1.00 slnce all of OUf money is
invested somewhere. l

Portfolio Expected Returns

Let's go back 10 Slocks Land U. YOli plll half YOllr mooey in each. The portfolio weights are
obviously .50 nnd .50. What is the pauern of returns on this portfolio? The expecled return'?

I Some of it coulLl be in cash. of course. bUI we would then just consider !he cash 10 be one uf the portti)1io as"els.
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(1)
State

of
Economy

Recession
Boom

(2)
Probability
of State of
Economy

.50
.50

1.00

(3)
Portfolio Return If State Occurs

.50 x -20% + .50 x 30% = 5%

.50 x 70% + .50 x 10% = 40%

(4)
Product
(2) x (3)

.025

.200
E(R,) ~ .225

TABLE 11.5

Expected return on
an equally weighted
portfolio of Stock L
and Stock U

To answer these questions. suppose the economy actually enters a recession. In this
case. half your money (the half in L) loses 20 percent. The other half (the half in U) gains
30 percent. Your portfolio return, R", in a recession will thus be:

Rp :::; .50 x -20% + .50 x 30% :::; 5%

Table 11.5 summarizes the remaining calculations. Notice that when a boom occurs, your
portfolio will rdurn 40 percent:

Rp :::; .50 x 70% + .50 x 10% :::; 40%

As indicated in Table 11.5. the expected return on your portfolio. E(R p ). is 22.5 percent.
We can save ourselves some work by calculating the expected return more directly.

Given these portfolio weights, we could have reasoned that we expect half of our money
to earn 25 percent (the half in L) and half of our money to cam 20 percent (the half in U).
Our portfolio expected return is thus:

E(Rp ) = .50 x E(R,) + .50 x E(R,)

:::; .50 x 25% + .50 x 20%

:::;22.5%

This is the same pOl1folio expected return we had before.
This mcthod of calculating the expected retum on a p0l1folio works no matter how many

assets there are in the p0l1folio. Suppose we had 11 assets in our p0l1folio, where 11 is any number.
If we let x, stand for the percentage of our money in Asset i. then the expected return is:

E(Rp ) = X1 x E{R, ) + X2 X E(R2 ) + ..• + Xn x E(Rn ) [11.2]

Want more information
on investing?
Bloomberg offers free
online classes at
www.
bloomberguniversity.
com. Then click on the

"Continuing Education"
fink.

This says that the expected return on a portfolio is a straightforward combination of the
expected returns on the assets in that portfolio. This seems somewhat obvious, hut. as we
will examine next. the obvious approach is not always the right onc.

Portfolio Expected Return

Suppose we have the follOWing proJectrons on three slacks:

State of Probability
Returns

Economy of State Stock A Stock B Slock C

Boom .40 10% 15% 20%
Bust .60 8 4 0

(continued)
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We want to calculate portfolio expected returns in two cases First: What would be the expected return

on a portfolio with equal amounts invested in each of the three stocks? Second: What would be the

expected return if half of the portfolio were in A, with the remainder equally divided between 8 and C?

From our earlier dIscussions, the expected returns on the individual stocks are (check these for

practice):

E(R,) ~ 88%

E(RB) = 8.4%

E(Rcl = 8.0%

If a portfolio has equal investments In each asset, the portfolio weights are all the same. Such a portfolio

is said to be equafly weighted. Since there are three stocks In this case, the weights are all equal 10 'fJ
The portfolio expected relurn is thus:

E(Rp ) = 11:3 x 88% + 1/3 X 8.4% + 113 x 80% = 8.4%

l
In the second case. verify that the portfolIo expected return IS 8.5 percent

Portfolio Variance

From our discussion above, the expected return on a portfolio that contains equal invest
ments in Stocks U and L is 22.5 percent. What b the standard deviation of return on this
p0l1folio'? Simple intuition might suggest that half of the money has a standard deviation
of 45 percent and the other half has a standard deviation of 10 percent. so the portfolio's
standard deviation might be calculated as:

Up = .50 x 45% + .50 x 10% = 27.5%

Unfortunately, this approach is completely incorrect!
Let's see what the standard deviation really is. Table 11.6 summarizes the relevant

calculations. As we sec, the portfolio's variance is ahout .031, and its standard deviation is
less than we thought-it's only 17.5 percent. What is illustrated here is that the variance on a
portfolio is not generally a simple combination of the variances of the assets in the p0l1folio.

We can illustrate this point a little more dramatically by considering a slightly different
set of P0l1folio weights. Suppose we put ~/II (about 18 percent) in L and the other <)/ 11 (about
82 percent) in U. If a recession occurs. this portfolio will have a return of:

Rp = 2/11 x -20% + 9/11 x 30% = 20.91%

If a boom occurs, this portfolio will have a return of:

R p = 2/11 x 70% + 9/11 x 10% = 20.91%

(5)
Product
(2) x (4)

.0153125

.0153125

'" ~ .030625
Up = v .030625 = 17.5%

(4)
Squared Deviation

from Expected
Return

(.05 - .225)' ~ .030625
(040 - .225)' ~ .030625

5%

40

(3)
Portfolio
Return If

State Occurs

.50

.50

1.00

(2)
Probability
of State of
Economy

(1 )
State

of
Economy

Recession
Boom

Variance on an
equally weighted
portfolio of Stock L
and Stock U

TABLE 11.6
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Notice that the return is the same no matter what happens. No further calculatIons are
needed: This portfolio has a zero variance. Apparently, combining assets into portfolios can
substantially alter the risks faced by the investor. This is a crucial observation, and we will
begin to explore its implications in the next section.

Portfolio Variance and Standard Deviation

In Example 11 3, what are the standard deviations on the two portfolios? To answer, we first have to calculate

the portfolio returns In the two states. We Will work with the second portfolio, which has 50 percenlln Stock

A and 25 percent In each of Stocks Band C The relevant calculations can be summarized as follows:

State of Probability
Returns

Economy of State Stock A Stock B Stock C Portfolio

Boom 040 10% 15% 20% 13.75%
Bust .60 8 4 0 5.00

The portfolio return when the economy booms IS calculated as'

50 x 10% t- .25 x 15% + 25 x 20% = 13 75%

The return when the economy goes bust is calculated the same way The expected return on the

portfolio is 085 percent. The variance IS thus:

,,' AO x ( 1375 -085)' +60 x (.05 - .085)'

.0018375

l The standard deviation is thus about 4 3 percent

standard devlallon is about 5.4 percent.

--------------

CONCEPT QUESTIONS

11.2a What is a portfolio weight?

11.2b How do we calculate the expected return on a portfolio?

1l.2c Is there a simple relationship between the standard deviation on a portfolio and the
standard deviations of the assets in the portfolio?

ANNOUNCEMENTS, SURPRISES,
AND EXPECTED RETURNS

Now that we know how to construct portfolios and evaluate their returns, we begin to de
scribe morc carefully the risks and returns associated with individual securities. Thus far, we
have measured volatility by looking at the difference between the actual return on an asset or
portfolio, R, and the cxpected return, E(R). We now look at why such deviations eXIst.

Expected and Unexpected Returns

To begin. for concreteness, we consider the return on the stock of a company called Flyers.
What will determine this stock's return in, say. the coming year?

343
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The return on any stock traded in a financial market is composed of two parts. First.
the normal, or expected, return from the stock is the part of the return that shareholders
in the market predict or expect. This return depends on the information shareholders
have that bears on the stock, and it is based on the market's understanding today of the
important factors that will influence the stock in the coming year.

The second part of the return on the stock is the uncertain. or risky, part. This
is the portion that comes from unexpected information revealed within the year. A
list of all possible sources of such information would be endless. but here are a few
examples:

News about research on Flyers.

Government tigures released on gross domestic product (GDP).

The results from the latest arms control talks.

The news that Flyers's sales tigores arc higher than expected.

A sudden. unexpected drop in interest rates.

Based on this discussion. one way to express the return on Flyers stock in the coming
year would be:

Total return := Expected return + Unexpected return

R = E(R) + U
[11.3]

where R stands for the actual total return in the year. E(R) stands for the expected part of the
return. and U stands for the unexpected part of the return. What this says is that the actual
return. R, differs from the expected return. E(R). because of surprises that occur during the
year. In any given year. the unexpected return will be positive or negative. but, through
time, the average value of U will be zero. This simply means that. all average. the actual
return equals the expected return.

Announcements and News

We need to be careful when we talk about the effect of news items on the return. For ex
ample, suppose Flyers's business is such that the company prospers when GDP grows at a
relatively high rate and suffers when GDP is relatively stagnant. In this case, in deciding
what return to expect this year from owning stock in Flyers. shareholders either implicitly
or explicitly must think about what GDP is likely to be for the year.

When the government actually anllounces GDP figures for the year. what will happen
to the value of Flyers stock? Obviously. the answer depends on what figure is released.
More to the point. however, the impact depends on how much of that figure is new
information.

At the beginning of the year, market participants will have some idea or forecast of
what the yearly GDP will be. To the extent that shareholders have predicted GDP. that
prediction will already be factored into the expected part of the return on the stock. E(R).

On the other hand. if the announced GDP is a surprise, then the elfect will be part of U, the
unanticipated portion of the return.

As an example, suppose shareholders in the market had forecast that the GDP
increase this year would be .5 percent. If the actual announcement this year is exactly
.5 percent, the same as the forecast, then the shareholders don't really learn anything,
and the announcement isn't news. There will be 110 impact on the stock price as a result.
This is like receiving confirmation of something that you suspected al1 along; it doesn't
reveal anything new.
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A common way of saying that an announcement isn't news is to say that the market
has already "discounted" the announcement. The use of the word discount here is different
from the use of the term in computing present values, but the spirit is the same. When we
discount a dollar in the future, we say it is worth less to us because of the time value of
money. When we say that we discount an announcement, or a news item, we mean that it
has less of an impact on the market because the market already knew much of it.

For example, going back to Flyers. suppose the government announces that the actual
GDP increase during the year has been 1.5 percent. Now shareholders have learned some
thing. namely. that the increase is one percentage point higher than they had forecast. This
difference between the actual result and the forecast, one percentage point in this example.
is sometimes called the iJ1l1ovathm or the surprise.

An announcement. then. can be broken into two parts. the anticipated. or expected.
part and the surprise. or innovation:
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Announcement = Expected part + Surprise [11.4]

The expected part of any announcement is the part of the information that the market uses
to form the expectation. E(R). of the return on the stock. The surprise is the news that influ
ences the unanticipated return on the stock. U.

To take another example. if shareholders knew in January that the president of the
finn was going to resign. the official announcement in February would be fully expected
and would be discounted by the market. Because the announcement was expected before
February. its influence on the stock would have taken place before February. The announce
ment itself will contain no surprise. and the stock's price shouldn't change at all when it is
actually made.

The fact that only the unexpected, or surprise. part of an announcement matters ex
plains why two companies can make similar announccments but experience different stock
price reactions.

The fact that only the unexpected. or surprise. part of an announcemcnt matters
explains why two companies can make similar announcements but experience different
stock price reactions. For example. to open the chapter. we compared California Pizza
Kitchen. PG&E. and Sara Lee. In California Pizza's case. the sales increase was larger than
expected. but increased costs due in part to opening new restaurants lowered net income.
Because the increased costs appeared to be one-time events. so higher profits in the future
looked likely. and investors cheered the news. For PG&E and Sara Lee. the news was
announced on a day when investors turned sour on the future of stocks in general, thereby
dragging stocks down in general (keep this case in mind as you read the next section).

Our discussion of market efficiency in the previous chapter bears on this discussion.
We are assuming that relevant information known today is alrcady reflected in the expected
return. This is identical to saying that the current price reflects relevant publicly available
information. We are thus implicitly assuming that markets are at least reasonably efficient
in the semistrong form sense.

Henceforth. when we speak of news, we will mean the surprise part of an announce
ment and not the portion that the market has expected and therefore already discounted.

CONCEPT QUESTIONS

1l.3a What are the two basic parts of a return?

11.3b Under what conditions will an announcement have no effect on common stock prices?
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systematic risk

A risk that Influences a
large number of assets.
Also market (lsk

unsystematic risk

A risk that affects at
most a small number of
assets Also umque or
asset~speciflc fisk

PAR T 6 Risk and Return

RISK: SYSTEMATIC AND UNSYSTEMATIC
The unanticipated part of the return, that portion resulting from surprises, is the true risk of
any investment. After all, if we always receive exactly what we expect. then the investment
is perfectly predictable and, by definition, risk-free. In other words, the risk of owning an
asset comes from surprises-unanticipated events.

There are important differences, though, among various sources of risk. Look back at
our previous list of news stories. Some of these stories are dirct:ted specifically at Flyers, and
some are more general. Which of the news items are of specific importance to Flyers?

Announcements about interest rates or GDP are clearly important for nearly all com
panies, whereas the news about Flyers's president, its research, or its sales is of specific
interest to Flyers. We will distinguish between these two types of events. because. as wc
shall see. they have very different implications.

Systematic and Unsystematic Risk

The first type of surprise, the one that affects a large number of assets, we will label
systematic risk. Because systematic risks have marketwide effects, they are sometimes
called market risks.

The second type of surprise we will call unsystematic risk. An unsystematic risk is
one that affects a single asset or a small group of assets. Because these risks are unique to
individual companies or assets, they are sometimes called unique or asset-spec(jic risks.
We will use these terms interchangeably.

As we have seen. uncertainties about general economic conditions. such as GDP. interest
rates. or inflation, are examples of systematic risks. These conditions affect near!y all compa
nies to some degree. An unanticipated increase, or surprise. in inflation, for example. affects
wages and the costs of the supplies that companies buy: it affects the value of the assets that
companies own: and it affects the prices at which companies sell their products. Forces such
as these, to which all companies are susceptible, are the essence of systematic risk.

In contrast, the announcement of an oil strike by a company will primarily affect that
company and, perhaps, a few others (such as primary competitors and suppliers). It is
unlikely to have much of an effect on the world oil market. however. or on the affairs of
companies not in the oil business, so this is an unsystematic event.

Systematic and Unsystematic Components of Return

The distinction between a systematic risk and an unsystematic risk is never really as exact
as we make it out to be. Even the most narrow and peculiar bit of news about a company
ripples through the economy. This is true because every enterprise, no matter how tiny, is
a part of the economy. It's like the tale of a kingdom that was lost because one horse lost a
shoe. This is mostly hairsplitting, however. Some risks are clearly much more general than
others. We'll see some evidence on this point in just a moment.

The distinction between the types of risk allows us to break down the surprise portion,
U. of the return on Flyers's stock into two parts. From before, we had the actual return
broken down into its expected and surprise components:

R = E(R} + U

We now recognize that the total surprise for Flyers, U, has a systematic and an unsystem
atic component, so:

R = E(R) + Systematic portion + Unsystematic portion [11.5]
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Because it is traditional, we will use the Greek letter epsilon, E, to stand for the unsystem
atic portion. Since systematic risks arc often called market risks, we will use the letter J1l to
stand for the systematic part of the surprise. With these symbols, we can rewrite the total
return:

R = E(R) + U

= E(R) + m + E

The important thing about the way we have broken down the total surprise, U, is that
the unsystematic portion, E, is more or less unique to Flyers. For this reason, it is unrelated
to the unsystematic portion of return on most other assets. To see why this is important, we
need to return to the subject of portfolio risk.

CONCEPT QUESTIONS

11.4a What are the two basic types of risk?

l1,4b What is the distinction between the two types of risk?

DIVERSIFICATION AND PORTFOLIO RISK
We've seen earlier that portfolio risks can, in principle. be quite different from the risks
of the assets that make up the portfolio. We now look more closely at the riskiness of an
individual asset versus the risk of a portfolio of many different assets. We will once again
examine some market history to get an idea of what happens with actual investments in
u.s. capital markets.

The Effect of Diversification: Another Lesson
from Market History

In our previous chapter, we saw that the standard deviation of the annual return on a
portfolio of 500 large common stocks has historically been about 20 percent per year (see
Figure 10.10, for example). Does this mean that the standard deviation of the annual return
on a typical stock in that group of 500 is about 20 percent? As you might suspect by now.
the answer is no. This is an extremely important observation.

To examine the relationship between portfolio size and portfolio risk, Table 11.7
illustrates typical average annual standard deviations for portfolios that contain different
numbers of randomly selected NYSE securities.

In Column 2 of Table I I .7, we see that the standard deviation for a "portfolio" of one
security is about 49 percent. What this means is that, if you randomly selected a single
NYSE stock and put all your money into it, your standard deviation of return would typi
cally be a substantial 49 percent per year. If you were to randomly select two stocks and
invest half your money in each, your standard deviation would be about 37 percent on
average, and so on.

The imp0l1ant thing to notice in Table 11.7 is that the standard deviation declines as
the number of securities is increased. By the time we have 100 randomly chosen stocks,
the p0I1folio's standard deviation has declined by about 60 percent, from 49 percent to
about 20 percent. With 500 securities, the standard deviation is 19.27 percent, similar to the
20 percent we saw in our previous chapter for the large common stock P0l1folio. The small
difference exists because the portfolio securities and time periods examined are not identical.
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For more on risk and

diversificallon, visit

www.investopedia.
com/university.
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TABLE 11.7

Standard deviations
of annual portfolio
returns

PAR T 6 Risk anu Return

(1 )
Number of Stocks

in Portfolio

1
2
4
6
8

10
20
30
40
50

100
200
300
400
500

1,000

(2)
Average Standard

Deviation 01 Annual
Portfolio Returns

49.24%
37.36
29.69
26.64
24.98
23.93
21.68
20.87
20.46
20.20
19.69
19.42
19.34
19.29
19.27
19.21

(3)
Ratio of Portfolio

Standard Deviation to
Standard Deviation
of a Single Stock

1.00
.76
.60
.54
.51
.49
.44
.42
.42
.41
.40
.39
.39
.39
.39
.39

principle of
diversification

Spreading an
Inveslment across a
number of assets will
eliminate some. but not
all, of the risk.

Sources: These ligures are from Table 1 in Meir 5latman, ~owMany Stocks Make a Oiver5lhed Portfolio?~ Journal of
FmanCial and Quantitative AnalysIS 22 (September 1987), pp. 353-64. They were denved from E. J. Elton and M. J.
Gruber, "Risk Reduction and Porllolio SIZe: An Analytic SolUllon," Journal of Business 50 (October 1977), pp. 415--37.

The Principle of Diversification

Figure 11.1 illustrates the point we've been discussing. What we have plotted is the stan
dard deviation of return versus the number of stocks in the portfolio. Notice in Figure 11.1
thut the benefit in terms of risk reduction from adding securities drops olT as we add more
and more. By the time we huve 1() securities, most of the effect is already realized. and by
the time we get to 30 or so. there is very little remaining benefit.

Figure 11.1 illustrates two key points. First: Some of the riskiness associated wilh
individual asset.s can be eliminated by forming portfolios. The process of spreading an
investment across assets (and thereby forming a portfolio) is called diverJijicatiOll. The
principle of diversification tells us that spreading an investment across many a"isets will
eliminate some of lhe risk. The green shaded urea in figure 11.1. labeled "diversiliable
risk:' is the part that can be eliminated by diversification.

The second point is equally important: There is a minimum level of risk that cannol be
eliminated simply by diversifying. This minimum level is labeled "l1ondiversifiable ri:-.k··
in Figure II.I. Taken together. these two points are another imporlant lesson from capital
market history: Diversification reduces risk, hut only up to a point. Put another way: Some
risk is diversifiablc and some is not.

Diversification and Unsystematic Risk

From our discussion of p0l1folio risk. we know lhat some of the risk associated with
individual assels can be diversified away and some cannot. We are left with an obvious
4ucstion: Why is this so? It turns out thm the answer hinges on the dislinction we made
earlier between systematic and unsystematic risk.

By definition. an unsystematic risk is one [hal is panicu]ar to a single asset or. at most,
a small group. For example. if the asset under consideration is stock in a single company.
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Average annual
standard deviation (%)

49.2
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FIGURE 11.1

Portfolio
diversification

23.9

Diversiliable risk

19.2 W~...;..--=:::::::::;:====::!:::::lI:I"ll:::;+

Nondiversiliable
risk

10 20 30 40 1,000
Number of stocks
in portfolio

the discovery of positive NPV projects such as successful new products and innovative
cost savings will tend to increase the value of the stock. Unanlicipated lawsuits, industrial
accidents, strikes, and similar events will tend to decrease future cash flows and thereby
reduce share values.

Here is the important observation: If we only held a single stock, then the value of
our investment would fluctuate because of company-specific events. If we hold a large
portfolio. on the other hand, some of the stocks in the portfolio will go up in value because
of positive company-specific events and some will go down in value because of negative
events. The net effect on the overall value of the ponfolio will be relatively small, however.
as these effects wi II tend to cancel each other out.

Now we see why some of the variability associated with individual assets is eliminated by
diversification. When we combine assets into portfolios, the unique, or unsystematic, events
both posltive and negative-tend to "wash out" once we have more than just a few assets.

This is an impOitant point that bears restating:

Unsystematic risk is essentially eliminated by diversification, so a relatively large
portfolio has almost no unsystematic risk.

In fact. the terms dil'ersifiable risk and IlIJsyslematic risk are often used interchangeably.

Diversification and Systematic Risk

We've seen that unsystematic risk can be eliminated by diversifying. What about system
atic risk? Can it also be eliminated by diversification? The answer is no because, by defini
tion, a systematic risk affects almost all assets to some degree. As a result, no maUer how
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many assets we put into a portfolio. rhe systematic risk doesn't go away. Thus, for obvious
reasons. the terms systematic risk and lIOIUli\'ersijiable risk arc used interchangeably.

Because we have introduced so many different terms. it is useful to summarize our
discussion before moving on. What we have seen is that the towl risk of an investment, as
measured by the standard deviation of its return, can be written as:

Total risk = Systematic risk + Unsystematic risk [11.6J

11.6

For more on bela, see
www.quicken.com

and
money.cnn.com.

systematic risk
principle

The expected return on
a risky asset depends
only on that asset's
systematic fisk

Systematic risk is also called 1I00uliversijiabie risl.: or market ri.\·I.:. Unsystematic risk is
also called diversifillble risk. unique risk, or ll.\·set~specij;c risk. For a well-diversified
portfolio, the unsystematic risk is negligible. For such a pOI1folio. essentially all of the risk
is systematic.

CONCEPT QUESTIONS

11.5a What happens to the standard deviation of return for a portfolio if we increase the
number of securities in the portfolio?

11.Sb What is the principle of diversification?

n.Se Why is some risk diversiliable?

11.5d Why can't syslematic risk be diversified away?

SYSTEMATIC RISK AND BETA

The question that we now begin to address is this: What determines the size of the risk pre
mium on a risky asset? Put another way: Why do some assets have a larger risk premiulll
than other assets? The answer to these questions, as we discuss next. is also based on the
distinction between systematic and unsystematic risk.

The Systematic Risk Principle

Thus far. we 've seen that the tOlal risk associated with an asset can be decomposed into [WO

components: systematic and unsystematic risk. We have also seen that ullsystema[ic risk
can be essentially eliminated by diversification. The systematic risk present in an asset, on
Ihe other hand, cannot be eliminated by diversification.

Based on our study of capital market history, we know thaI there is a reward. on aver
age, for bearing risk. However. we now need to be more precise about what we mean by
risk. The systematic risk principle states that the reward for bearing risk depends only on
the systematic risk of an investment. The underlying rationale for this principle is straight
forward: Since unsystematic risk can be eliminarcd at virtually no cost (by diversifying),
there is no reward for bearing it. Put another way: The market does not reward risks that
are borne unnecessarily.

The systematic risk ptinciple has a remarkable and very important implication:

The expected return on an asset depends only on that asset's systematic risk,

There is an obviolls corollary to this principle: No matter how much total risk an asset has.
only the systematic portion is relevanr in determining the expected return (and the risk
premium) on that asset.



Company

Coca·Cola
Kellogg
Papa John's
3M
Home Depot
Bed, Bath, and Beyond
McDonald's
American Eagle Outfitters
Tiffany & Co.
Continental Airlines
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Beta Coefficient (J3,/)

.60

.65

.80

.85
1.00
1.05
1.10
1.35
1.55
2.40
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TABLE 11.8

Beta coefficients for
selected companies

Source: From Value Une Investment Survey, various issues, 2007.

Measuring Systematic Risk

Since systematic risk is the crucial determinant of an a...set's expected return. we need
some way of measuring the level of systematic risk for different investments. The l'ipecific
measure we will use is called the beta coefficient. for which we will use the Greek symbol
J3. A bela coefficient. or beta for short, tells LIS how much systematic risk a particular asset
has relative to an average asset. By definition. an average asset has a bela of 1.0 relative to
itself. An a,set with a beta of .50, therefore. has half as much systematic risk as an average
asset: an asset with a beta of 2.0 has twicc as IllLlch.

Table 11.8 contains the estimated bela coefficients for the stocks of somc well-known
companies. (This palticular source rounds numbers to the nearest .05.) The range of betas in
Table 11.8 is typical for slocks oflarge U.S. corporations. Betas outside lhis range occur. but
they are less common. See our nearby Work the Web box to learn how to find betas online.

The important thing to remember is that the expected return. and thus the risk pre
mium, on an asset depends only on its systematic risk. Since assets with larger betas have
greater systematic risks. they will have greater expected returns. Thus, from Table 11.8,
an investor who buys stock in Kellogg, with a beta of .65, should expect to earn less, on
average. than an investor who buys srock in American Eagle Outfiuers, with a beta of about
1.35. To learn more aboul "real-world" betas, see lhe nearby Reality Bytes box.

Total Risk versus Beta

ConSider the following Information on two securities. Which has greater total risk? Which has greater

systematic risk? Greater unsystematic risk? Which asset Will have a higher risk premium?

Standard Deviation Beta

beta coefficient
Amount of systematic
risk present in a
particular risky asset
rela!ive to that In an
average risky asset

Security A
Security B

40%
20

.50
1.50

From our diSCUSSion In thiS section, Security A has greater total Tlsk. but it has substantially less

systematic risk Since total risk IS the sum of systematIc and unsystematic risk. Security A must have

greater unsystematic nsk. Frnally, from the systematic risk prinCiple. Security B Will have a hrgher risk

premium and a greater expected return. despite the fact that it has less total risk
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.

Suppose you want to find the beta for a company like Amazon.cam. One way is to go to the Web. We
went to finance.yahoo.com, entered the ticker symbol AMZN for Amazon, and followed the "Key

Statistics" link. Here is part of what we found;

F1NANt1Al HtGtLJGHlS

Asee2VelU"

Fisc8I Year Ends: 31_

Mosl Recent 0U<Irter (rNq): 3O-S...-
06

Prof'"lCabclity

Prall Margin (tlm): 301%
1RADll'IC lNfORHAnON

Operat1ng Margin (tim): 397%
Stock Prke HislOl'Y

Minigement Effectilleness "'.
RetLrn on Assets (ttm): 867% S2_\l',ftk ChMgeJ.

RetlXn on Equity (tim): 28911% S&P5lXI52·WeeIl~

Inc:ome st.ement S2.Wr:r:t High (3ll-Jarl-OOf.

Revm.le (tim): 9100
52.Wr:r:t low (11.Aug.osj'-

SO-OayMowlg Average3:
Reve~e Per 8tw"e (ttm): 23.294

2OO--Oay Mowlg Aver*1
Qtr1y ReveNJe Growth ('lOY): ,,-
Gross Pratt (tim): 2.048

EBTDA (tim): 654_
Net Income Avt to Common

29200M
(tIm~

OiItAed EPS (tim): 069

Qlrly Earnngs Gro'Mh (yay): _3670%

3.75

.1571'll.

12.9~

45.91

25"
36.,,,,a

Betas are easy 10 find

on the Web. Try
finance.yahoo.com
and
money.cnn.com.

The reported beta for Amazon.com is 3.75, which means that Amazon has about three and

three-quarters times the systematic risk of a typical stock. You would expect thai the company's slack is
risky, and, looking at the other numbers, we agree. Amazon's ROA is 9.67 percent, a relatively ordinary

number, but the ROE is an amazing 289.11 percent. Why? Digging deeper, we see the reason is thai
Amazon had large losses for the first several years 01 its existence. As a resull of Ihe accumulated

losses, Amazon's book value of equity turned negative for several years. Now, the book value of equity
has just become positive again, but it is relalively small, resulting in a high ROE. Additionally, nolice

that Amazon's Quarterly earnings have declined about 37 percent from the previous year. In all, Amazon
appears to be a good candidate for a high bela.

Portfolio Betas

Earlier. we saw that the riskiness of a portfolio has no simple relationship to the risks of
the assets in the portfolio. A portfoliu beta, however, can be calculated just like a portfolio
expected return. For example, looking again at Table] 1.8. suppose you put half of your
money in 3M and half in Tiffany. What would the beta of this combination be') Since 3M
has a hcta of .85 and Tiffany has a beta of 1.55. the portfolio's beta. 13" would be:

IIp = .50 X f33M + .50 X fhiHany
= ,50 x .85 + ,50 x 1,55

= 1.20

In general. if we had a large number of assets in a portfolio, we would multiply each
asset's beta by its portfolio weight and then add the results up to get the p0I1folio's beta.



Beta, Beta, Who's Got the Beta?

Based on what we've studied so far, you can see that beta

is a pretty important topic. You might wonder then, are all

published betas created equal? Read on for a partial answer to

this question.
We did some checking on betas and found some inter

esting results. The Value Line Investment Survey is one of the

best-known sources for information on publicly traded compa

nies. However, with the explosion of online investing, there has

been a corresponding increase in the amount of investment
information available online. We decided to compare the betas

presented by Value Line to those reported by Yahoo! Finance

(finance.yahoo.com) and CNN Money (money.cnn.com). What

we found leads to an important note of caution.

Consider Amazon.com, the big online retailer. Its beta
reported on the Internet was 3.75, which is much larger than
Value Line's beta of 1.25. Amazon.com wasn't the only stock
that showed a divergence in betas from different sources.
In fact, for most of the technology companies we looked at,
Value Line reported betas that were significantly lower than
their online cousins. For example, the online beta for Dell
was 1.36, but Value Line reported 0.95. The online beta for
computer antivirus company McAfee was 2.88 versus a Value
Line beta 011.60. Value Line's betas are not always lower. For
example, the online beta for Yahoo! was 0.68, compared to
Value Line's 1.55.

We also found some unusual, and even hard to believe,
estimates for beta. Starwood Hotels had a very low online
beta of 0.00, while Value Line reported 1.35. The online

estimate lor Hormel Foods, the famous maker 01 Spam (the
lunch meat, not junk e-mail), was 0.06, compared to Value
Line's 0.75. Perhaps the most outrageous reported betas
were the online betas for the International Fight League and
Nano Jet Corp., with betas at 77.4 and -64.06 (notice the
minus sign!), respectively. Value Line did not report a beta for
these companies. How do you suppose we should interpret a
beta of -64.06?

There are a few lessons to be learned from all of this.
First, not all betas are created equaL Some are computed using
weekly returns and some using daily returns. Some are com
puted using 60 months of stock returns; some consider more
or less. Some betas are computed by comparing the stock to
the S&P 500 index, while others use alternative indices. Finally,
some reporting firms (including Value Line) make adjustments
to raw betas to reflect information other than just the fluctuation
in stock prices.

The second lesson is perhaps more subtle. We are in
terested in knowing what the betas of the stocks will be in the
future, but betas have to be estimated using historical data.
Anytime we use the past to predict the future, there is the
danger of a poor estimate. As we will see later in the chapter
(and the next one), it is very unlikely that International Fight
League has a beta anything like 77.4 or that Nano Jet Corp.
has a beta of -64.06. Instead, the estimates are almost cer
tainly poor ones. The moral of the story is that, as with any
financial tool, bela is not a black box that should be taken
without question.

Suppose we had the following investments:

Portfolio Betas

Security Amount Invested Expected Return Beta

Stock A $1,000 8% .80

Stock B 2,000 12 .95

Stock C 3,000 15 1.10

Stock 0 4,000 18 1.40

What is the expected return on thiS portfolio? What IS the beta of lhis portfolio? Does this porlfolio have

more or less systematic risk than an average asset?

To answer, we first have to calculate the portfolio weights. Notice that the lotal amount Invested

IS $10,000 Of thiS, $1.000/10,000 = 10% is Invested In Stock A. Similarly, 20 percent is invested In

(continued)
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Stock S, 30 percent is invested In Slock C, and 40 percent is invested in Stock D. The expected return,

E{Rp), is thus:

E(R,) ~ 10 x E(R,) + .20 x E(R") + .30 x E(Rcl + 40 x E(R,)

= 10 x 8% + 20 x 12% + .30 x 15% + .40 x 18%

= 14.9%

Similarly, the portfolio beta, 131'. is:

131' = 10 X J3A + .20 X 138 + .30 x J3c + .40 x 130
10 x .80 + .20 x .95 +30 x 110 + .40 x 1 40

~ 116

This portfolIo thus has an expected return of 14.9 percent and a beta of 1 16. Since the beta is larger

than 1,0, this portfolio has greater systematic risk than an average asset.

CONCEPT QUESTIONS

11.6a What is the systematic risk principle?

t1.6b What does a beta coefficient measure?

11.6c How do you calculate a portfolio beta?

1l.6d True or false: The expected return on a risky asset depends on that assel's total risk.

Explain.

THE SECURITY MARKET LINE
We're now in a position to see how risk is rewarded in the marketplace. To begin, suppose
that Asset A has an expected return of E(RA ) = 20% and a beta of 13,\ = 1.6. Furthermore,
the risk-free rate is Rf = 8%. Notice that a risk-free asset, by definition, has no systematic
risk (or unsystematic risk), so a risk-free asset has a beta oro.

Beta and the Risk Premium

Consider a portfolio made up of Asset A and a risk-free asset. We can calculate some dif
ferent possible portfolio expected returns and betas by varying the percentages invested in
these two assets. For example, if 25 percent of the portfolio is invested in Asset A, then the
expected return is:

E(Rp ) = .25 x E(RAI + (1- .25) x R,

= .25 x 20% + .75 x 8%

= 11.0%

Similarly, the beta on the portfolio, 13f" would be:

~p = .25 X ~A + (1- .25) x 0

=.25x1.6

=.40
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Notice that since the weights have to add up to I. the percentage invested in the risk-free
assct is equal to I minus the percentage investcd in Asset A.

One thing that you might wonder about is whether it is possible for the percentage
invested in Asset A to exceed 100 percent. The answer is yes. The way this can happen is for
the investor to bolTOW at the risk-free rate. For example. suppose an investor has $100 and bor
rows an additional $50 at 8 percent. the risk-free rate. The total investment in Asset A would be
$150. or 150 percent of the investor's wealth. The expected return in this case would be:

E(Rpl = 1.50 x E(RAI + (1 - 1.501 x R,

= 1.50 x 20%- .50 x 8%

= 26.0%

The beta on the portfolio would be:

~p = 1.50 X ~A + (1 - 1.50) x 0

= 1.50 x 1.6

= 2.4

We can calculate some other possibilities as follows:

355

Percentage of Portfolio
In Asset A

0%
25
50
75

100
125
150

Portfolio
Expected Return

8%
11
14
17
20
23
26

Portfolio
Beta

.0

.4

.8
1.2
1.6
2.0
2.4

In Figure 11.2A. these portfolio expected returns arc plotled against the portfolio betas.
Notice that all the combinations fall on a straight line.

The Reward-lo-Risk Ratio What is the slope of the straight line in Figure 11.2A?
As always. the slope of a straight line is equal to ··the rise over the run:' In this casco as
we move out of the risk-free asset into Asset A. the beta increa...es from 0 to 1.6 (a "run"
of 1.6). At Ihe same time. Ihe expected return goes from 8 percent to 20 percent. a "rise" of
12 percent. The slope of the lioe is thus 12'k/1.6 = 7.50'k.

Notice thal the slope of our line is just the risk premium on Asset A. E(R,,) - Rr.
divided by Asset A's beta, 13,,:

Slope = E(RA ) - R,
~A

_20%-8%
- 1.6

= 7.50%

What this tells us is thai Asset A offers t.I re\l'ard-to-risk ratio of 7.50 percent. 2 In other
words. Asset A has a risk premium of 7.50 percent per "unit" of systematic risk.

~ This r.uiu i~ s()melime~ called the Treynor index, aft~r IIn~ of ils uriginu!Urs.
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FIGURE 11.2A

Portfolio expected
returns and betas for
Asset A

PAR T 6 Ri~k and Return

Portfolio expected
return (E(Rp»

Rt = 8%

1.6 ~ ~,

The Basic Argument Now suppose we consider a second asset, Asset B. This asset
has a beta of 1.2 and an expected return of 16 percent. Which investment is better, Asset A
or Asset B? You might think that, once again, we really cannot say. Some investors might
prefer A; some investors might prefer B. Actually, however, we can say: Ais better because,
as we shall demonstrate, B offers inadequate compensation for its level of systematic risk,
at least rclati ve to A.

To begin, we calculate different combinations of expected returns and betas for port
folios of Asset B and a risk-free asset just as we did for Asset A. For example, if we put
25 percent in Asset B and the remaining 75 percent in the risk-free asset, the portfolio's
expected return would be:

EIRp ) ~ .25 x E(R.) + (1 - .25) x R,

::::; .25 x 16% + .75 x 8%

::::; 10.0%

Similarly, the beta on the portfolio, !3p, would be:

~p ~ .25 x ~. + (1 - .25) x 0

::::;.25 x 1.2

~ .30

Some other possibilities are as follows:

Percentage of Portfolio
in Asset B

0%
25
50
75

100
125
150

Portfolio
Expected Return

8 0/0
10
12
14
16
18
20

Portfolio
Beta

.0

.3

.6

.9
1.2
1.5
1.8

When \>,ie plot these combinations of portfolio expected returns and portfolio betas in
Figure] ] .2B, we get a straight line just as we did for Asset A.
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Portfolio expected
return (E(Rp»
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FIGURE 11.28
,

Portfolio expected
returns and betas for
Asset B

E(Ra) = 16%

L L- ~ Portfolio
1.2 ~ ~B beta (~p)

Portfolio expected
relurn (E(Rp»

Asset A

Asset B

E(R,) ~ 16%

I
I
I

L IL ~ ~ Portfolio
1.2 ~ ~, 1.6 ~ ~, beta (~p)

The key thing to notice is that when we compare the rcsuhs fur Assets A and 8, as
in Figure 11.2C, the line describing the combinmions of expected returns and betas for
Asset A is higher than the one for Asset B. What this (ells us is that for any given level of
systematic risk (as measured by ~), some combination of Asset A and the risk-free asset
always offers a larger return. This is why we were able to state that Asset A is a better
investment than Asset 8.

Another way of seeing that A offers a superior return for its level of risk is to note that
the slope of our line for Asset 8 is:

Slope = E(Re) - R I

~.

Portfolio expected
returns and betas for
both assets

_ 16% - 8%
- 1.2 6.67%

Thus. Asset B has a reward-to-risk ratio of 6.67 percent. which is less than the 7.5 percent
offered by Asset A.

The Fundamental Result The situation we have described for Assets A and B cannot
persist in a well-organized. active market, because investors would be attracted lO Asset A



358 PAR T 6 Risk and Rettll11

and away from Asset B. As a result. Asset A's price would risc and Asset 8's price would
fall. Since prices and returns move in opposite directions. the result would be that A's
expected return would decline and B's would risco

This buying and selling would continue until the two asselS plotted on exactly the
same linc. which means they would offer the same reward for bearing risk. In other words.
in an active, competitive market. we must have that:

E(R.I - R,
P.

This is the fundamental relationship between risk and return.
Our basic argument can be extended to more than just two assets. In fact. no matter

how many assets we had. we would always reach the same conclusion:

I The reward-la-risk ratio must be the same for all the assets in the market.

This result is really not so surprising. What it says. for example. is that. if one asset has
twice as much systematic risk as another asset. its risk premium will simply be twke as
large.

Since all of the ass~(:-. in the market must have the same reward-to-risk ratio. they all
Illllst plot un the same line. This argument is illustrated in Figure 11.3. As shown. Assets A
and B plot directly on the line and thus have the same reward-to-risk ratio. If an asset plotted
above the line. such as C in Figure I 1.3. its price would rise. and its expc:cted return would
fall until it plotted exactly on the line. Similarly. if an asset plotted below the line, such as D
in Figure I] .3, its expected return would rise until it too plotted directly on the line.

The arguments we have presented apply to active. competitive, well-functioning mar
kets. The financial markets. such as the NYSE, best meet these criteria. Other markets.
such as real asset markets, mayor Illay not. For this reason. these concepts are most lIseful
in examining financial markets. We will thus focus on such markets here. However, as

FIGURE 11,3

Expected returns and
systematic risk

Asset expected
return (E(R,»

E(R) - R,
~,

----- --- -- -~c
------------I~_-~.~D~~

I
I

IA I
I I
I I
I I Assell- l- ----'__---'-__---'- bela (P;)

~A (38 Pc f3D
The fundamental relationship between beta and expected return is that all assets
must have the same reward-to-risk ratio, (E(RJ - R, )/13,. This means that they would
all plot on the same straight line. Assets A and B are examples of this behavior.
Asset e'g expected return is too high; Assel D's is 100 low.

E(Rcl

E(Ro)
E(RB )

E(RJ

R,
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we discuss in a later section, the information about risk and relUrn gleaned from financial
markets is crucial in evaluating the investments that a corporation makes in real assets.

Buy Low, Sell High

An asset IS said to be overvalued If its price is too high given its expected return and fisk. Suppose

you observe the following siluatlon
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Security

FamaCo.
French Co.

Expected Return

14%
10

Beta

1.3
.8

The rlsk·free rale is currently 6 percent Is one of Ihe IwO securities above overvalued relahve 10 the

olher?

To answer. we compute the reward-la-risk raho lor both For Fama this raho is (14% - 6%)/

1 3 = 6 15% For French. this ratio IS 5 percent. What we conclude IS fhat French offers an insufficient

expected return for Its level of risk. at least relative to Fama Since ils expected return IS too low. ItS

price IS too high. In other words. French IS overvalued relative to Fama. and we would expect to see its

price fall relative 10 Fama's Notice thaI we could also say Fama is undervalued relative to French

The Security Market Line

The line that results when we plot expected returns and beta coefficients is obviously of
some importance, so it's time we gave it a name. This line. which we use to describe the
relationship hetween systematic risk and expected return in financial markets. is usuaJly
called the security market line. or SML. After NPV. the SML is arguably the most impor
tant conccpl in modern finance.

Market Portfolios It will be very useful to know the equation of the SML. There
arc mi.lny different ways we could write it. but one way is particularly common.
Suppose we consider a portfolio made up of all of the assets in the market. Such a
pOrlfolio is called a market portfolio. and we will express the expected return on this
market portfolio as E(R,,).

Since all the assets in the market must plm 011 (he SML, so must a market portfolio
made up of those assets. To determine where it plots on the SML. we need to know the beta
of the market portfolio. 13\1. Since this pOitfolio is representative of alI of the assets in the
market. it must have average systematic risk. In other words, it has a beta of 1.0. We could
therefore write the slope of the SML as:

SML slope = E(RMI - R, = E(RM) - R, E(RM) _ R,
~M 1

The term E(R\,) - RI is often called the market risk premium since it is the Jisk premium
on a market portfolio.

The Capital Asset Pricing Model To finish up. if we let E(R,) and 13, stand for the
expectcd rerurn and bera, respectively, on any asset in the market, then we know that assct

security market
line (SML)

Positively sloped
straight tine displaying
the relationship
between expected
return and bela.

market risk
premium
Slope 01 the SML. the
difference between the
expected return on a
market portfolio and
the risk-free rate
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must plot on the SML. As a result, we know that its reward-Io-risk ratio is the same as the
overall market's:

EIR,) - R,
~,

E(Rwl - R,

If we rcmnmge this, then we can write the equation for (he SML as:

E(R,) = R, + [E(Rwl - R,) x ~, r11.7]

capital asset
pricing model
ICAPMI
Equation 01 the
SML showIng the
relationship between
expected return and
beta.

FIGURE 11.4-

The security market
line, or SML

This result is identical to the famous capital asset pricing model (CAPM).
What the CAPM shows is that the expected return for a panir..:ular asset depends on

three things:

I. Till! pure 'hue )'utIle (~rl/uJl1ey. As measured by the risk-free rate, Rr• this is the reward
for merely wailing for your money. without laking any risk.

2. The reu'ardfor bearillg systematic risk. As measured by the market risk premium.
[E(R.II ) ~ R,J. this componem is the reward the market offers for bc<.lring an average
amount of systematic risk in addition to waiting.

3. The lll1lOl//ll ofsystematic risk. As measured by 13" this is the amount of systematic
risk present in a particular asset. relative to an ~\\'erage asset.

By the way. (he CAPM works for portfolios of assets just as it does for individual ~L~se(s. In
an earlier section. we saw how to calculate a portfolio's ~. To find the expected return on a
portfolio. we simply use this ~ in the CAPM equation.

Figure 11.4 summarizes our disclIssion of the SML and the CAPM. As before. we plot
expected return against beta. Now we recognize that. based 011 the CAPM. the slope of the
SML is equal to the market risk premiulll.[E(RM ) - RJI.

This concludes our presentation of concepts related 10 the risk-return trade-off. For
future reference. Table 11.9 summarizes the various concepts in the order in which we
discussed them.

Asset
expected
return (E(R,»

R,

Asset
~M ~ 1.0 beta (~J

The slope of the security market line is equal 10 the market risk
premium. i.e., the reward for bearing an average amount 01
systematic risk. The equation describing the SML can be wrillen:

E(RJ ~ Rf + [E(R.,) - R,] x ~,

which is the capital asset pricing model. or CAPM.
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I. Total return
The total return on an investment has two
components: the expected return and the unexpected
return. The unexpected return comes about because
of unanticipated events. The risk from investing stems
from the possibility of an unanticipated event.

II. Total risk
The totaf risk of an investment is measured by the
variance or, more commonly, the standard deviation of
its return.

III. Systematic and unsystematic risks
Systematic risks (also called market risks) are
unanticipated events that affect almost all assets to
some degree because the effects are economywide.
Unsystematic risks are unanticipated events that
affect single assets or small groups of assets.
Unsystematic risks are also called unique or asset
specific risks.

IV. The effect of diversification
Some, but not all, of the risk associated with a risky
investment can be eliminated by diversification. The
reason is that unsystematic risks, which are unique
to individual assets, tend to wash out in a large
portfolio, but systematic risks, which affect all of the
assets in a portfolio to some extent, do not.

V. The systematic risk principle and beta
Because unsystematic risk can be freely eliminated
by diversification, the systematic risk principle

states that the reward for bearing risk depends
only on the level 01 systematic risk. The level of
systematic risk in a particular asset, relative to the
average, is given by the bela of that assel.

VI. The reward-to-risk ratio and the security
market line
The reward~to-riskratio for Asset i is the ratio of its
risk premium, E{R,) - At, to its beta, !3;:

E(R,) - R,
~,

In a well-functioning market, this ratio is the same
for every asset. As a result, when asset expected
returns are plotted against asset betas, all assets
plot on the same straight line, called the security
market line (SML).

VII. The capital asset pricing model
From the SML, the expected relurn on Asset i can
be written:

E(R,) ~ R, + [E(RMl - R,] x ~,

This is the capital asset pricing model (CAPM).
The expected return on a risky asset thus has
three components. The first is the pure time
value of money, R,; the second is the market risk
premium, [E(RMl ~ R,); and the third is the beta for
that asset, 131.

Risk and Return

Suppose the risk-free rate IS 4 percent. the market risk premium is 8.6 percent, and a particular stock

has a beta of 1 3. Based on the CAPM. what is the expected return on this stock? What would [he

expected return be if the beta were to double?

With a beta at 13. the risk premIum for the stock would be 1.3 x 8.6%, or 1118 percent. The

risk-tree rate IS 4 percent. so the expected return is 15 18 percent. If the beta doubled to 2.6, the risk

premium would double to 22 36 percent, so the expected return would be 26.36 percent

CONCEPT QUESTIONS

11.7a What is the fundamental relationship between risk and return in well-functioning

markets?

11.7b What is the security market line? Why must all assets plot directly on it in a weJI

functioning marker?

11.7c What is the capital asset pricing model. or CAPM? What does it tell us about the

required return on a risky investment'?
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THE SML AND THE COST
OF CAPITAL: A PREVIEW
OUf goal in studying risk and return is twofold. First, risk is an extremely important consid
eration in almost all business decisions, so we want to discuss just what risk is and how it
is rewarded in the market. Our second purpose is to learn what determines the appropriate
discount rate for future cash flows. We briefly discuss this second subject now; we discuss
it in more detail in Chapter 12.

The Basic Idea

The security market line tells us the reward for bearing risk in financial markets. At
an absolute minimum, any new investment our firm undertakes must offer an expected
return that is no worse than what the financial markets offer for the same risk. The reason
for this is simply that our shareholders can always invest for themselves in the financial
markets.

The only way we benefit our shareholders is by finding investments with expected
returns that are superior to what the financial markets offer for the same risk. Such an
investment wiII have a positive NPV. So, if we ask, What is the appropriate discount rate?
the answer is that we should use the expected return offered in financial markets on invest
ments with the same systematic risk.

In other words, to determine whether or not an investment has a positive NPY, we
essentially compare the expected return on that new investment to what the financial mar
ket offers on an investment with the same beta. This is why the SML is so important; it tells
us the "going rate" for bearing risk in the economy.

The Cost of Capital

The appropriate discount rate on a new project is the minimum expected rate of return
an investment must offer to be attractive. This minimum required return is often called
the cost of capital associated with the investment. It is called this because the re
quired return is what the firm must earn on its capital investment in a project just to
break even. It can thus be interpreted as the opportunity cost associated with the firm's
capital investment.

Notice that when we sayan investment is attractive if its expected return exceeds what
is offered in financial markets for investments of the same risk, we are effectively using
the internal rate of return, or IRR, criterion that we developed and discussed in Chapter 8.
The only difference is that now we have a much better idea of what determines the required
return on an investment. This understanding will be critical when we discuss cost of capital
and capital structure in Part Seven of our book.

CONCEPT QUESTIONS

11.8a Tf an investment has a positive NPY. would it plot above or below the SML? Why?

11.8b What is meant by the term COS! of capiral?
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SUMMARY AND CONCLUSIONS
This chapter has covered the essentials of risk. Along the way, we have introduced a
number of definitions and concepts. The most important of these is the security market line.
or SML. The SML is important because it tells us the reward offered in financial markers
for bearing risk. Once we know this. we have a benchmark against which we compare the
rClUrns expected from real asset investmenrs to determine if they are desirable.

Because we have covered quite a bit of ground. it"s useful to summarize the basic
el:onomic logic underlying the SML as follows:

1. Based on capital market history. there is a reward for bearing risk. This reward is the
risk premium on an asser.

2. The total risk associated with all asset has two parts: systematic risk and
unsystematic risk. Unsystematic risk can be freely eliminated by diversification
(this is the principle of diversification), so only systematic risk is rewarded. As a
result. the risk premium on an asset is determined by its systematic risk. This is the
systematic risk principle.

3. An asset"s systematic risk, relative to the average, can be measured by its beta
coefficient. ~,. The risk premium on an asset is then given by its beta cucfticicnt
multiplied by the market risk premium.IE(R,,) - Rtl x rJ,.

4. The expected return on an asset. E(R,). i~ equal to the risk-free ratc. Rf• plus the lisk
premium:

E(R,J ~ RJ + IE(R,,) - R,I X rJ,

This is the equation of the SML. and it is orren called the capital {ISSeI pricing model.
orCAPM.

This chapter completes our discussion of risk and return and concludes Part Six of our
book. Now that we have a better undcrstanding of what dctermines a firm's cost of capital
for an investment. the next several chapters eXi.l1nine more closely how finns rClise the long
tcrm capital needed for investment.

CHAPTER REVIEW AND SELF·TEST PROBLEMS
11.1 Expected Return and Standard Deviation. This problem will give you

somc practice calculating measures of prospective p0l1folio performance. Thcre
are two assets and three states of the economy:

(2) (3) (4)
(1 ) Probability Stock A Stock 8

State of of State Rate of Return Rate of Return
Economy of Economy If State Occurs If State Occurs

Recession .10 -.20 .30
Normal .60 .10 .20
Boom .30 .70 .50

What are the expected returns and standard deviations for these two stocks?
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The standard deviations are thus:

19%
16

Expected Return

1.6
1.2

BetaSecurity

Cooley, Inc.
Moyer Co.

The variances are given by the sums of the squared deviations from the expected
returns multiplied by their probabilities:

(T,~ =.10 X (-.20 -.25)" + .60 X (.10 - .25)2 + .30 X (.70 - .25)"

= .10 X -A52 + .60 X -.152 + .30 X .452

= .10 X .2025 + .60 X .0225 + .30 X .2025

= .0945

<TJ; = .10 X (.30 - .30)2 + .60 X (.20 - .30)2 + .30 X (.50 - .30)"

= .10 X .00" + .60 X -.10" + .30 X .202

= .10 X .00 + .60 X .0 I + .30 X .04

= .0180

E(RA ) = .10 X -.20 + .60 X .10 + .30 X .70 = 25%

E(RIl ) = .10 X .30 + .60 X .20 + .30 X .50 = 30%

E(Rp ) = .30 X EWI) + .70 X E(Ro)

= .30 X 25% + .70 X 30%

= 28.50%

Alternatively, we could calculate the portfolio's return in each of the states:

11.2 Portfolio Risk and Return. In the previous problem. suppose you have
$20.000 total. If you put $6.000 in Stock A and the remainder in Stock B, what
will be the expected return and standard deviation on your portfolio?

11.3 Risk and Return. Suppose you observe the following situation:

If the risk·free rate is 8 percent. are these securities correctly priced? What would
the risk-free rate have to be if they are correctly priced?

11.4 CAPM. Suppose the risk-free rate is 8 percent. The expected return on the
market is 14 percent. If a particular stock has a beta of .60, what is irs expected
return based 011 rhe CAPM? If another stock has an expected return of 20 percent,
what must its beta be?

11.1 The expected returns are just the possible returns multiplied by the associated
probabilities:

<T,\ = \/.0945 = 30.74%

<Til = v:oT8O = 13.42%

11.2 The portfolio weights are $6,000/20,000 = .30 and $14,000/20,000 = .70. The
expected return is thus:

364



C HAP T E R 11 Risk and Return

(2)
(1 ) Probability (3)

State of of State Portfolio Return
Economy of Economy If State Occurs

Recession .10 .30 x -.20 + .70 x .30 ~ .15
Normal .60 .30x.10+ .70 x .20 ~ .17
Boom .30 .30 x .70 + .70 x .50 ~ .56

The portfoliu's expected return is:

E(R p) = .10 X .15 + .60 X .17 + .30 X56 ~ 28.50%

This is the same as we had before.
The portfolio's variance is:

IIi, =.10 X (.15 - .285)' + .60 X (.17 - 285)'+ .30 X (.56 - .285)'

= .03245

So the standard deviation is \/.03245 = 18.01 %.

11.3 If we compute the reward-to-risk ratios. we gel (19% - 8%)/1.6 = 6.875% for
Cooley versus 6.67% for Moyer. Relative to that of Cooley. Moyer's expected
return is too low, so its price is too high.

If they are correctly priced, then they must offer the same reward-to-risk
ratio. The risk-free rate would have to be such that:

(19% - R,)/1.6 = (16% - Rf)/1.2

With a little algebra, we tind that the risk-free rate must be 7 percent:

(19% - Rfl = (16% - Rf) (1.6/1.2)

19% - 16% X ~ = Rf - R1 X -1]

Rf = 7%

11.4 Since the expected return on the market is 14 percent, the market risk premium is
14% - 8% = 6% (the risk-free rate is 8 percent). The hrst stock has a beta of .60.
so its expected return is 8% + .60 X 6% = 11.6%.

For the second stock, notice that the risk premium is 20% - 8% = 12%.
Since this is twice as large as the market risk premium. the beta must be exactly
equal to 2. We can verify this using the CAPM:

E(R,J = RI + lE(RA/) - Ri ] X 1:\,
20% ~ 8% + (14% - 8%) X 1:\,

1:\, = 12%/6% = 2.0

CRITICAL THINKING AND CONCEPTS REVIEW
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@ 11.2

@ 11.1 Diversifiable and Nondiversifiable Risks. In broad terms, why is some
risk diversifiab1e? Why are some risks nondiversifiable? Does it follow that an
investor can control the level of unsystematic risk in a portfolio, but not the level
of systematic risk?

Information and Market Returns. Suppose the government announces
that. based on a just-completed survey, the growth rate in the ecunomy is likely



® 11.5

@ 11.6

® 11.7

@ 11.8

® 11.9

@ 11.10

366

@

®

PAR T 6 Risk and Return

to be 2 percent in the coming year, as compared to 5 percent for the year just
completed. Will security prices increase, decrease. or stay the same following this
announcement? Does it make any difference whether or not the 2 percent figure
was anticipated by the market? Explain.

11.3 Systematic versus Unsystematic Risk. Classify the following events as
mostly systematic or mostly unsystematic. Ls the distinction clear in every case'!

a. ShOJi-term interest rates increase unexpectedly.

b. The interest rate a company pays on its short-term debt borrowing is
increased by its bank.

c. Oil prices unexpectedly decline.

d. An oil tanker ruptures. creating a large oil spill.

e. A manufacturer loses a multimillion-dollar product liability suit.

t'. A Supreme Court decision substantially broadens producer liability for
injuries suffered by product users.

11.4 Systematic versus Unsystematic Risk. Indicate whether the following
evcnts might cause stocks in gcneral to change price. and whether they might
cause Big Widget Corp. 's stock to change price.

a. The government announces that inflation unexpectedly jumped by 2 percent
last month.

h. Big Widget's quarterly earnings report, just issued, generally fell in line with
analysts' expectations.

c. The government reports that economic growth last year was at 3 percent.
which generally agreed with most economists' forecasts.

d. The directors of Big Widget die in a plane crash.

e. Congress approves changes to the tax code that will increase the top marginal
corporate tax rate. The legislation had been debated for the previous six months.

Expected Portfolio Returns. If a portfolio has a positive investment in every
asset. can the expected return on the portfolio be greater than that on every asset in
the portfolio'! Can it be less than that on every asset in the portfolio? If you answer
yes to one or both of these questions. give an example to support your answer.

Diversification. True or false: The most important characteristic in dctermining
the expected return of a well-diversified portfolio is the variances of the individual
assets in the portfolio. Explain.

Portfolio Risk. If a ponfolio has a positivc investment in every asset, can
the standard dcviation on the portfolio he less than that on cvery asset in the
portfolio? What about the portfolio beta'?

Beta and CAPM. Is it possible that a risky asset could have a bcta of zero? Explain.
Based on the CAPM. what is the expected retum on such an asset? Is it possible that
a risky asset could have a negalive beta? What does the CAPM predict about the
expected rctum on such an asset? Can you give an explanation for your answer?

Corporate Downsizing. In recent years. it has been common for companies to
experience significant stock price changes in reaction to announcements of massive
layoffs. Critics charge that such events encourage companies to fire longtime
employees and that Wall Street is cheering them on. Do you agree or disagree?

Earnings and Stock Returns. As indicated by a numher of examples in
this chapter, earnings announcements by companies are closely followed by. and
frequently result in. share price revisions. Two issues should come to mind. First:
Earnings announcements concern past periods. If the market valucs stocks based on
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expectations of the future, why are numbers summarizing past performance relevant'?
Second: These announcements concern accounting camings. Going back to Chapter 2,
such earnings may have little to do with cash flow, so again, why arc they relevant?

QUIESTftONS AND PROBLIEMS ~

... 1. Determining Portfolio Weights. What :.rre the portfolio weights for a pOl1folio that has
90 shares of Stock A that seU for $84 per share and 50 shm'es of Stock B that seU for $58
per share?

2. Portfolio Expected Return. You own a p0I1folio that has $700 invested ill Stock A
and $2.500 invested in Stock B. If the expected retums on these stocks arc 10 percent
and 16 percent. respectively, what is [he expected return on the pOitfolio'!

3. Portfolio Expected Return. You own a portfolio that is 20 percent invested in
Stock X, 45 percent in Stock Y, and 35 percent in Stock Z. The expected returns on
these three stach arc 10 percenL 14 percent. and 16 percent. respectively. What is
the expected return on the portfolio'!

4. Portfolio Expected Return. You have $10,000 to invest in a stock portfolio.
Your choices arc Stock X with an expected return of 16 percent and Stock Y with an
expected return of II percent. If your goal is to create a portfolio with an expected
return of 14.25 percent, how much money will you invest in Stock X? In Stock Y?

5. Calculating Expected Return. Based on the following information. calculate
the expected return.

Basic
(Questions 1-26)
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State of
Economy

Recession
Boom

Probability of State
of Economy

.15

.85

Rate of Return
If State Occurs

-.09
.18

Calculating Expected Return.

the expected return.
Based on the foJJowing information. calculate

State of
Economy

Recession
Normal
Boom

Probabillty of State
of Economy

.20

.55

.25

Rate of Return
If State Occurs

-.07
.13
.30

Calculating Returns and Standard Deviations. Based on the following
information, calculate the expected return and standard deviation for the two stocks.

State of Probability of State
Rate of Return If State Occurs

Economy of Economy Stock A Stock B ~
Recession .15 .01 -.25
Normal .55 .09 .15
Boom .30 .14 .38
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8. Calculating Expected Returns. A portfolio is invested 20 percent in Stock G,
35 percent in Stock J. and 45 percent in Stock K. The expected returns on these stocks
are 9 percent, 13 percent. and 19 percent, respectively. What is the portfolio's expected
return'? How do you interpret your answer?

9. Returns and Standard Deviations. Consider the following information:

State of Probability of
Rate of Return If State Occurs

Economy State of Economy Stock A Stock B Stock C

Boom .65 .08 .02 .33
Bust .35 .14 .24 -.06

a. What is the expected return on an equally weighted portfolio of these three
stocks'!

b. What is the variance of a portfolio invested 20 percent each in A and Band
60 percent in C?

10. Returns and Standard Deviations. Consider the following information:

State of Probability of
Rate of Return If State Occurs

Economy State of Economy Stock A Stock B Stock C

Boom .15 .30 .45 .33
Good .45 .12 .10 .15
Poor .35 .01 -.15 -.05
Bust .05 -.20 -.30 -.09

a. Your portfolio is invested 30 percent each in A and C and 40 percent in B. What
is the expected return of the portfolio'?

h. What is the variance of this portfolio? The standard deviation?

11. Calculating Portfolio Betas. You own a stock portfolio invested 25 percent in
Stock Q, 20 percent in Stock R, 45 percent in Stock S, and 10 percent in Stock T.
The hetas for these four stocks are .73, ,86, 1.25, and 1.84, respectively, What is the
portfolio beta'>

12. Calculating Portfolio Betas. You own a portfolio equally invested in a risk-free
asset and two stocks. If one of the stocks has a beta of 1.65 and the total portfolio
is equally as risky as the market, what must the beta be for the other stock in your
portfolio",

13. Using CAPM. A stock has a beta of 0.9, the expected return on the market is
13 percent, and the risk-free rate is 6 percent. What must the expected return on this
stock be?

14. Using CAPM. A stock has an expected return of l7 percent, the risk-free rate is
5.5 percent, and the market risk premium is 8 percent. What must the beta of this
stock be?

15. Using CAPM. A stock has an expected return of 17 percent, its beta is 1.45, and
the risk-free rate is 5.5 percent. What must the expected return on the market be?

16. Using CAPM. A stock has an expected return of 11.90 percent and a beta of
.85, and the expected return on the market is 13 percent. What must the risk-free
rate be?
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17. Using CAPM. A stuck has a beta of 1.4 and an expected return of 16 percent. A

risk-free asset currently earns 6.25 percent.

a. What is the expected relUrn on a portfolio that is equally invested in the two a~sets'!

b. If a portfolio of the two assets has a beta of .8, what are the portfolio weights?

c. If a portfolio of the two assets has an expected return of 12 percent, what is its beta'!

d. If a portfolio of the two assets has a beta of 2.80. what are the portfolio weights'!
How do you interpret the weights for the two assets in this case? Explain.

18. Using the SML. Asset W has an expected return of 16.5 percent and a beta of
1.25. If the risk-free rate is 6 percent. complete the following table for portfolios of
Asset Wand a risk-free asset. TIIustrate the relationship between portfolio expected
return and portfolio beta by plotting the expected returns against the betas. What is
the slope of the linc that results'!
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19. Reward·to·Risk Ratios. Stock Y has a beta of 1.50 and an expected return of
16 percent. Sioek Z has a bela of.70 and an expected relurn of 11.5 percent. If the
risk-free rate is 5.S percent and lhe market risk premium is Rpercent. are lhese stocks
correctly priced?

20 Reward·to·Risk Ratios. In the previous problem. what would the risk-free rale
have to be for the two ~tocks to be correctly priced relative to each other?

21. Portfolio Returns. Using information from Table 10.2 on capital market history.
determine the retum on a portfolio that was cqually invested in large-company stocks
and long-term corporatc bonds. What was the return on H portfolio that was equally
invested in small stocks and Treasury hills?

22. Portfolio Expected Return. You have S250,onO to invest in a stock portfolio.
Your choices are Stock H with un expected return of 16 percent and Stock L with an
expected return of 9.5 percent. If your goal is to create a portfolio with an expected
return of 12 percent, how much money will you invest in Stock H? In Stock L?

23. Returns and Deviations. Consider the following informatlon:

State of
Economy

Boom
Bust

Probability of
State of Economy

.75

.25

Stock A
Rate of Return

.04

.12

Stock B
Rate of Return

.03

.18

Stock C
Rate of Return

.26
-.02

a. What is the expected return on an equally weighted portfolio of these three stocks?

b. What is the standard deviation of a portfolio invested 25 percent in A and 8
and 50 percent in C?
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24. Returns and Deviations. Consider the following information:

State of Probability of Stock A Stock B Stock C
Economy State of Economy Rate of Return Rate of Return Rate of Return

800m .10 .18 .35 .20
Good .60 .11 .15 .11
Poor .20 .06 -.05 .02
Bust .10 .01 -.40 -.08

a. Your portfolio is invested 20 percent each in Band C and 60 percent in A. What
is the portfolio's expected return'!

b. What is the variance of this portfolio'? The standard deviation?

25. Calculating Portfolio Weights. Stock J has a beta of 1.35 and an expected return
of 17 percent, while Stock K has a beta of .80 and an expected return of 10 percent.
You want a portfolio with the same risk as the market. How much will you invest in
each stock? What is the expected return of your portfolio?

26. Calculating Portfolio Weights and Expected Return. You have a portfolio
with the following:

Number of Expected
Stock Shares Price Return

W 500 $41 12%
X 900 27 16
Y 250 65 14
Z 625 49 15

What is the expected return of your portfolio?

27. Analyzing a Portfolio. You have $100,000 to invest in either Stock D, Stock E or
a risk-free asset, You must invest all of your money. Your goal is to create a portfolio
that has an expected return of 12 percent. If D has an expected return of 16 percent.
F has an expected return of 10.5 percent, and the risk-free rale is 6 percent, and if
you invest $50,000 in Stock D, how much will you invest in Stock F'

28. Portfolio Returns and Deviations. Consider the following information on a
portfolio of three stocks:

Slale of Probability of Stock A Stock B Stock C
Economy State of Economy Rate of Return Rate of Return Rate of Return

Boom .25 .05 .25 .60
Normal .55 .09 .12 .20
Bust .20 .12 -.13 -.40

3. If your portfolio is invested 40 percent each in A and Band 20 percent in C,
what is the portfolio's expected return? The variance? The standard deviation?

h. If the expected T-bill rate is 4.25 percent, what is the expected risk premium on
the portfolio"

29. CAPM. Using the CAPM. show that the ratio of the risk premiums on two assets is
equal to the ratio of their betas.
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30. Analyzing a Portfolio. You want to create a portfolio equally as risky as the
market, and you have $500,000 to invest. Given this information. fill in the rest of
the following table:
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Asset

Stock A
Stock B
Stock C
Risk-free asset

Investment

$130,000
150,000

Beta

.85
1.20
1.45

@

@

31. Analyzing a Portfolio. You have $1 OO.DOO to invest in a portfolio containing
Stock X and Stock Y. Your goal is to create a portfolio that has an expected return of
18.5 percent. If Stock X has an expected return of 17.2 percent and a beta of 1.4, and
Stock Y has an expected return of 13.6 percent and a beta of 0.95, how much money
will you invest in Stock Y? How do you interpret your answer? What is the beta of
your portfolio?

32. Systematic versus Unsystematic Risk. Consider the following information
on Stocks I and II:

Challenge
(Questions 31-32)

Rate of Return
If State Occurs

State of
Economy

Recession
Normal
Irrational exuberance

Probability of
State of Economy

.30

.40

.30

Stock I

.02

.32

.18

Stock II

-.20
.12
.40

The market risk premiulll is J2 percent. and the risk-free rate is 4 percent. Which
stock has the most systematic risk? Which one has the most unsystematic risk?
Which stock is "riskier"? Explain.

11.1 Expected Return. You want to tind the expected return for Honeywell using the
CAPM. First, you need the market risk premium. Use the average large-company
stock return in Table 10.3 to estimate the market risk premium. Nexl, go to money.
cnn.com and find the current interest rate for three-month Treasury bills. Finally,
go to tinance.yahoo.com. enter the ticker symbol HON for HoneywelL and find the
beta for Honeywell. What is the expected return for Honeywell using CAPM? What
assumptions have you made to arTive at this number'?

11.2 Portfolio Beta. You have decided to invest in an equally weighted pOitfolio
consisting of American Express, Procter & Gamble, Home Depot, and Du Pont
and need to lind the beta of your portfolio. Go to tinance.yahoo.com and find the
ticker symbols for each of these companies. Next. go back to flnance.yahoo.com,
enter one of the ticker symbols, and tind the beta for each company. What is the
beta for your portfolio?

11.3 Beta. Which stock has the highest and lowest betas'? Go to tinance.yahoo.com
and locate the Stock Screener. Enter 0 as the maximum value. How many stocks
have a beta less than zero? Which stock has the lowest beta? Go back to the
screener and enter 3 as the minimum value. How many stocks have a beta greater
than 3'1 What about greater than 4'? Which stock has the highest beta'?

WHAT'S ON
THE WEB?



CHAPTER CASE
THE BETA FOR AMERICAN STANDARD

Joey Moss, a recent finance graduate, has just be
gun his job with the investment firm of Covili and

Wyatt Paul Covili, one of the firm's founders, has been
talking to Joey about the firm's investment portfolio,

As with any investment. Paul is concerned about
the risk of the investment as wetl as the potential
return, More specifically, because the company holds
a diversified portfolio, Paul IS concerned about the
systematic risk of current and potential investments.
One position the company currently holds is stock in
American Standard (ASD), American Standard man
ufactures air conditioning systems, bath and kitchen
fixtures and fittings, and vehicle control systems.
Additionally, the company otfers commercial and
residential heating, ventilation, and air conditioning
equIpment, systems, and controls.

CoviJi and Wyatt currently uses a commercial
data vendor for information about its positions. Be
cause of this, Paul is unsure exactly how the numbers
provided are calculated. The data provider considers
its methods proprietary, and it will not disclose how
stock betas and other information are calculated. Paul
is uncomfortable with not knowing exactly how these
numbers are being computed and also believes that
it could be less expensive to calculate the necessary
statistics In-house. To explore this question, Paul has
asked Joey to do the following assignments:

1, Go to tinance yahoo,com and download the end
ing monthly stock prices for American Standard
(ASD) for the last 60 months, Also, be sure to
download the dividend payments over this period
as well. Next, download the ending value of the
S&P 500 index over the same period. For the his
toncal risk-free rate, go to the SI. Louis Federal

Reserve web site (www.stlouisfed.org) and find
the three-month Treasury bill secondary market
rate, Downtoad this file, What are the monthly
returns, average monthly returns, and stand
ard deviations for American Standard stock, the
three-month Treasury bill, and the S&P 500 for this
period?

2, Beta is often estimated by linear regression, A
model otten used is called the market model,
which is:

In this regression, RI is the return on the stock and
Rlr is the risk~free rate for the same period. RMI is
the return on a stock market index such as the
S&P 500 index, Ci, is the regression intercept, and
~,is the stope (and the stock's estimated beta), E,
represents the residuals for the regression, What
do you think is the motivation for this particu
lar regression? The intercept, lX" is often called
Jensen s alpha, What does it measure? If an as
set has a positive Jensen's alpha, where would it
plot with respect to the SML? What is the financial
interpretation of the residuals in the regression?

3 Use the market model to estimate the beta for
American Standard using the last 60 months of
returns (the regression procedure in Excel is one
easy way to do this) Plot the monthly returns on
American Standard against the index and also
show the fitted tine,

4, Compare your beta for American Standard to the
beta you find on finance.yahoo.com. How similar
are they? Why might they be diHerent?
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Cost of Capital

AFTER STUDYING THIS CHAPTER,
YOU SHOULD HAVE A GOOD
UNDERSTANDING OF:

DIGITAL STUDY TOOLS

o

In 2007, automaker DaimlerChrysler introduced several new

models, including the new Dodge Nitro. The Nitro's available

MyGIG Multimedia Infotainment System features a 6.S-inch

full-color touch screen display, voice-activated GPS navigation,

satellite radio, and an integrated USB port for downloading and

storing 1,600 songs and digital photos on an internal 20 GB hard

drive. Designing, producing, and marketing a new vehicle with

innovative features like the Nitro represents a major undertaking

in terms of time and money for an auto manufacturer. So how do

companies like DaimlerChrysler decide which projects to invest

in and which to reject? The answer is that many companies rely

heavily on their weighted average cost of capital (WACC).

The WACC is the overall return a company needs to earn to

satisfy all of its investors, including stockholders, bondholders, and

preferred stockholders. In 2007, for example, DaimlerChrysler an

nounced thai its WACC was 7 percent. Similarly, BASF, the chemical

manufacturer, said it uses a WACC of 6 percent, and when Health

Management Associates went private in 2007, one of the reasons given by the company was that it

How 10 determine a firm's cost of
equity capital.

How to detemline a firm's overall
cOSt of capital.

How to determine a firm's cost
of debt.

Some of the pitfalls associated with
a finn's overall cost of capital and
what to do about them.

Flashcards for testing and learning

Multiple-choice quizzes

Self-study softwareII

•
II

could lower its cost of capital to 8 percent or less, down from the low teens. tn this chapter, we learn

how to compute a firm's cost of capital and lind oul what il means to the firm and its investors. We will

also learn when to use the firm's cost of capital, and, perhaps more important, when not to use it.

From our chapters on capital budgeting, we know that the discount rate, or required relurn,

on an investment is a critical input. Thus far, however, we haven't discussed how to come up with
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that particular number, so it's time now to do so. This chapter brings together many of our

earlier discussions dealing with stocks and bonds, capital budgeting, and risk and relurn.

Our goal is to illustrate how firms go about determining the required return on a proposed

investment. Understanding required returns is important to everyone because all proposed

projects, whether they relate to marketing, management, accounting, or any other area.

must offer returns in excess of their required returns to be acceptable.

Suppose you have just become the president of a large company and the first decision
you face is whether to go ahead with a plan to renovate the company's warehouse

distribution system. The plan will cost the company $50 million, and it is expected to save
$12 million per year after taxes over the next six years.

This is a familiar problem in capital budgeting. To address it, you would determine
the relevant cash flows, discount them, and, if the net prescm value is positive, take on the
project; if the NPV is negative, you would scrap it. So far, so good: but what should you
use as the discount rate'!

From our discussion of risk and return, you know that the correct discount rate depends
on the riskiness of the warehouse distribution system. In particular. the new project will have
a positive NPY only if its return exceeds what the financial markets offer on investments
of similar risk. We called this minimum required return the em:! ofcapit(/l associated with
the projecL l

Thus, to make the right decision as president, you must examine what the capital markets
have to offer and usc this information to arrive at an estimate of the project's cost of capital.
Our primary purpose in this chapter is to describe how to go about doing this. There are a
variety of approaches to this task, and a number of conceptual and practical issues arise.

One of the most important concepts we develop is that of the weiK/lIed (l\lerage cos! of
capilal (WACC). This is the cost of capital for the hrm as a whole. and it can be interpreted
CIS the required rcturn on the ovcrall firm. In discussing the WACC, we will recognize the
fact that a firm will normally raise capital in a variety of forms and that these different
forms of capital may hnvc different costs associated with them.

We also recogniz.e in this chapter that taxes arc an important consideration in deter
mining the required return on an investment. because we are always interested in valuing
the aftertax cash flows from a project. We wi II therefore discuss how to incorporate taxes
explicitly inlO our estimates uf the cost of capital.

THE COST OF CAPITAL: SOME PRELIMINARIES
In Chapter II, we developed the security market line, or SML, and used it to explore the
rclationship between the expected return on a security and its systematic risk. We concen
tr..lted on how the risky returns from buying securities looked from the viewpoint of. for
example, a shareholder in the firm. This helped us understand more nbout the alternatives
available to an investor in the capital markets.

In this chapter, we (Urn things around a bit and look more closely at the other side
of the problem, which is how these retums and securitles look from the viewpoint of the

I The rerm ,·(lst ofmOl1ey is also u~cd.
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companies that issue the securities. The important fact to note is that the return an investor
in a security receives is the cost of that security to the company thet( issued it.

Required Return versus Cost of Capital

When we say that the required return on an investment is. say, 10 percent, we usually mean
that the investment will have a positive NPV only if its rctum exceeds to percent. Another
way of interpreting Ihe required return is 10 observe that the firm must earn 10 percent on
the investment just 10 compensate its investors for the use of the capital needed to finance
the project. This is why we could also say that 10 percent is the cost of capital associated
with the investment.

To illustrate the point further. imagine we are evaluating a risk-free project. In this
case. how to determine the required return is obvious: We look at the capital markets and
observe the current rate offered by risk-free investments, and we use this rate to discount the
project's cash flows. Thus. the cost of capital for a risk-free investment is the risk-free rate.

If this project is risky. then, assuming that all the other information is unchanged. the
required return is obviously higher. In other words. Ihe cost of capital for Ihis project, if it
is risky. is greater than the risk-free rate, and the appropriate discount rate would exceed
the risk-free rate.

Wc will henceforth use the terms required return, "ppmpriate discollll1 mle. and cost
(~rcapi/(ll more or less interchangeably because. as the discussion in this section suggests.
they all mean essentially the same thing. The kcy fact to grasp is that the cost of capital as
sociated with an investment depends all the risk of that investment. In other words. it's the
use of the money. not the source, that matters. This is olle of the most important lessons in
corporate IInance. so it bears repeating:

I The cost of capital depends primarily on the use of the funds, not the source.

It is a common error to forget this crucial point and fall into the trap of thinking that the cost
of capital for an investment depends primarily on how and where the capital is raised.

Financial Policy and Cost of Capital

We know that the pal1icular mixture of debt and equity a firm chooses to employ-its
capilal stnlcture-is a managerial variable. In this chapter. we will take the firm's financial
policy a~ given. In particular. we will assume that the finn ha~ a Iixed debt-equity ratio that
it maintains. This ratio reNeets the finn's t(ll~et capital structure. Howa firm might choose
that ratio is the subject of a later chapter.

From uurdiscussion above. we know that a firm's overall cost of capital will refleci the re
quired return on the finn's assets as a whole. Given that a finn uses hoth debt and equity capital.
this ovemll cost of capital will be a mixture of the returns needed to compensate its creditors
and its stockholders. In other words, a lilm\ cost of l'apital will reflect both its cost of debt
capital and its cost of equity capital. We discuss these eosts separately in the sections below.

CONCEPT QUESTIONS

12.1a What is the primary delerminant of Ihe cost of capital for an investment'?

12.1b What is the relationship between the required return on an inveslmeDt and the COSI of
capilal associated with thai investmel1l?
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cost of equity

The return that equity
Investors require on
their Investment in
Ihellrm

PART 7 Long-Term Financing

THE COST OF EQUITY
We begin with (he I11QS( difficult question on the subject of cost of capital: What is the
firm's overall cost of equity? The reason this is a difficult question is that there is no way
of directly observing the return that the firm's equity inveslOrs require on their investment.
Instead. we must somehow estimate it. This section discusses two approaches to determin
ing the cost of equity: the dividend growth model approach and the security market line.
or SML. approach.

The Dividend Growth Model Approach

The easiest way to estimate the cost of equity capital is to use the dividend growth model
we developed in Chapter 7. Recall that. under the assumption that the firm's dividend will
grow at a constant rate g. the price per share of the stock, Pu, can be written as:

p. _ Do x (1 + g) D j

0- RE; 9 RE;-g

where Do is the dividend just paid and D l is the next period's projected dividend. Notice
that we have used the symbol RI; (the £ stands for equity) for the required return on the
stock.

As we discussed in Chapter 7. we can rearrange this to solve for RI;· as follows:

112.11

Since Rf; is the return that the shareholders require on the stock, it can be interpreted as the
firm"s cost of equity capital.

Implementing the Approach To estimate RE using the dividend growth model ap~

proach, we obviously need three pieces of information: Po, Do, and g. Of these, for a pub
licly traded, dividend-paying company. the flrst two can be observed directly, so they are
easily obtained>" Only the third component. the expected growth rate in dividends, must
be estimated.

To illustrate how we estimate Rt:, suppose Greater States Public Service, a large public
utility. paid a dividend of $4 per share last year. The stock currently sells for $60 per share.
You estimate that the dividend will grow steadily at 6 percent per year into the indefinite
fUlure. What is the cost of equity capital for Greater States?

Using the dividend growth model, we calculate that the expected dividend for the
coming year, Db is:

0 1 = Do x (1 + 9)

=$4 x 1.06

=$4.24

Given this, the cost of equity, R1.·, is:

RE = 01/PO+ 9

=$4.24/60 + .06

= 13.07%

The cust of equity is thus 13.07%.

2 Notice that if we have Du and g. we can !oimply calculate D I by multiplying Du by (1 + 8).
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Estimating 9 To use the dividend growth model, we must come up with an estimate for
g, the growth rate. There are essentially two ways of doing this: (I) use historical growth
rates or (2) use analysts' forecasts of future growth rates. Analysts' forecasts are available
from a variety of sources. aturaIly, different sources will have different estimates, so one
approach might be to obtain multiple estimates and then average them.

Alternatively, we might observe dividends for the previous. say, five years, calculate
the year-to-year growth rates, and average them. For example, suppose we observe the
following for some company:

Year Dividend

2004 $1.10
2005 1.20
2006 1.35
2007 1.40
2008 1.55

We can calculate the percentage change in the dividend for each year as follows:

Year Dividend Dollar Change Percentage Change

2004 51.10
2005 1.20 $.10 9.09%
2006 1.35 .15 12.50
2007 1.40 .05 3.70
2008 1.55 .15 10.71

Notice that we calculated the change in the dividend on a year-to-year basis and then
expressed the change as a percentage. Thus, in 2005. for example, the dividend rose from
S 1.1 0 to S1.20, for an increase of $.10. This represents a $.10/1.10 = 9.09'k increase.

If we average the four growth rates, the result is (9.09 + 12.50 + 3.70 + 10.71 )/4 =
9%, so we could use this as an estimate for the expected growth rate, g. Notice that Ihis
9 percent growth rale we have calculated is a simple, or arithmetic average. Going back
to Chapter 10. we also could calculate a geometric growth rate. Here, the dividend grows
from $I.IO to $1.55 over a four-year period. What's the compound, or geometric growth
rate'! See if you don't agree that it's 8.95 percent; you can view this as a simple time value
of money problem where $1.10 is the present value and $1.55 is the future value.

As usuaL the geometric average (8.95 percent) is lower than the ari[hmetic average
(9.09 percent), but the difference here is nOllikely 10 be of any practical significance. In general.
if the dividend has grown at a relatively steady rate, as we assume when we lise this approach,
then it can't make much difference which way we calculate the average dividend growth rate.

Advantages and Disadvantages of the Approach The primary advantage of the
dividend growth model approach is its simplicity. It is both easy to understand and easy to
usc. However, there are a number of associated practical problems and disadvantages.

First and foremost, the dividend growth model is obviously only applicable to com
panies that pay dividends. This means that the approach is useless in mallY cases. Further
more. even for companies that do pay dividends, the key underlying assumption is that
the dividend grows at a constant nUe. As ollr example above illustrates, this wll1 never
be exactly the case. More generally. the model is really only applicable to cases in which
reasonably steady growlh is likely to occur.
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A second problem is that the estimated cost of equity is very sensitive to the estimated
growth rate. For a given stock price, an upward revision uf g by just one percentage point,
for example. increases the estimated cost of equity by at least a full percentage point. Since
D , will probably be revised upward as well, the increase will actually be somewhat larger
than that.

Finally, this approach really does not explicitly consider risk. Unlike the SML ap
proach (which we consider next), this one has no direct adjustment for the riskiness of the
investment. For example, there is no allowance for the degree of certainty or uncertainty
surrounding the estimated growth rate in dividends. As a result, it is difficult to say whether
or not the estimated return is commensurate with the level of risk.'

The SML Approach

In Chapter 11, we discussed the security market line, or SML. Our primary conclusion was
that the rcquircd or expected return on a risky investment depends on three things:

1. The risk-free rate, Rj

2. The market risk premium, E(RM ) - RJ

3. The systematic risk of the asset relative to average, which we called its beta
coefficient, r3

Using the SML, wc can write the expected return on the company's cquity, E(RrJ, as:

E(RE! = R, + (3E x [E(RN! - R,l

where r3/o is the estimated beta for the equity. To make the SML approach consistent with
the dividend growth model, we will drop the Es denoting expectations and henceforth write
the required return from the SML, R f , as:

RE = R, + BE X (RM - R,) [12.2J

Betas and T·bill rates

can both be found al
www.bloomberg.

com.

Implementing the Approach To use the SML approach, we need a risk-free rate, R,-,
an estimate of the market risk premium, RAJ - RI , and an estimate of the relevant beta, r3E'
In Chapter 10 (Table 10.3), we saw that one estimate of the market risk premium (based
on large common stocks) is 8.5 percent. U.S. Treasury bills are paying about 5 percent as
this is being written, so we will use this as our risk-free rate. Beta coefficients for publicly
traded companies are widely available."

To illustrate, in Chapter 11, we saw that 3M had an estimated heta of .85 (Table 11.8).
We could thus estimate 3M's cost of equity as:

R3M = R, + Jl3M X (RM - R,)

= 5% + .85 x 8.5%

= 12.23%

Thus, using the SML approach, 3M's cost of equity is about 12.23 percent.

'There is an implicit adjustment for risk because the current stock price is used. All other things being equal.
the higher the risk. the lower is the stock price. Further, the lower the stock price. the greater is the cost of
equity. again assuming that all the other information is the same.

4 Beta coefficients can be estimated directly by using historical data. For a discussion 01" how to do this, see
Chapters 9, 10. and 11 in S. A. Ross, R. W. Westerfield. and J. J. Jaffe. COrpOralI' Fi/ul/lce, Hth cd. (Burr Ridge.
Ill.: The McGraw-Hill Companies, 200H}.



C HA PT E R 12 coslorCapital

Advantages and Disadvantages of the Approach The SML approach has two
primary advantages. First: It explicitly adjusts for risk. Second: It is applicable to compa
nies other than just those with steady dividend growth. Thus. it may be useful in a wider
variety of circumstances.

There are drawbacks. of course. The SML approach requires that two things be estimated.
the market risk premium and the beta coefficient. To the extent that our estimates arc poor,
the resulting cost of equity will be inaccurate. For example, our estimate of the market risk
premiUll1, 8.5 percent, is based on about 8] years of retums on a paJ1icuiar portfolio of stocks.
Using different time periods or different stocks could result in very different estimates.

Finally, as with the dividend growth model, we essentially rely on the past to predict
the future when we use the SML approach. Economic conditions can change very quickly.
so. as always, the past may not be a good guide to the future. In the best of all worlds, both
approaches (dividend growth model and SML) are applicable and result in similar answers.
If this happens, we might have some confidence in our estimates. We might also wish to
compare the results to those for other. similar companies as a reality check.

The Cost of Equity

Suppose stock In Alpha Air Freight has a beta of 1.2. The market risk premium is 8 percent, and the

risk-free rate is 6 percent. Alpha's last dividend was $2 per share, and the dividend IS expected to

grow at 8 percent Indefinitely. The stock currently sells for $30. What IS Alpha's cost of equity capital?

We can start off by USing the SML. Doing thJs. we find that lhe expected return on the common

stock of Alpha Air Freight IS:

R, ~ R, + 0, x (R", - R,)

= 6% + 12 x 8%

=156%

This suggests lhat 156 percent IS Alpha's cost of equtly We next use lhe dividend growth model. The

projected dtvldend IS Du x (1 + g) = $2 x 1.08 = $2 16, so the expected return uSing this approach is:

Rf = O'/Pu + 9

~ $2 16/30 + 08

=152%

Our two estimates are reasonably close. so we might Just average them to find that alpha's cost of

equity is approximately 154 percent

CONCEPT QUESTIONS

12.2a What do we mean when we say that a corporation's cost of equity capital is l6 percent?

12.2b What are two approaches to estimating the COSI of equity capital?

THE COSTS OF DEBT AND PREFERRED STOCK
In addition to ordinary equity. firms use debt and, to a lesser extent, preferred stock to
linance their investments. As we discuss next, determining the costs of capital associated
with these sources of financing is much easier than determining the cost of equity.

12.3
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cost of debt

The return that lenders
require on the firm's
debt

PART 7 Long-Term Financing

The Cost of Debt

The cost of debt is the return that the firm's creditors demand on new borrowing. In prin
ciple, we could determine the beta for the firm's debt and then use the SML to estimate the
required return on debt just as we estimate the required return on equity. This isn't really
necessary, however.

Unlike a finn's cost of equity, its cost of debt can normally be observed either directly
or indirectly, because the cost of debt is simply the interest rate the finn must pay on new
borrowing, and we can observe interest rates in the financial markets. For example, if the firm
already has bonds outstanding, then the yield to maturity on those bonds is the market-required
rate on the firm's debt.

Altematively, if we knew that the finn's bonds were rated, say, AA, then we could simply
find out what the interest rate on newly issued AA-rated bonds was. Either way, there is no need
to actually estimate a beta for the debt since we can directly observe the rate we want to know.

There is one thing to be careful about, though. The coupon rate on the firm's outstand
ing debt is irrelevant here. That just tells us roughly what the firm's cost of debt was back
when the bonds were issued, not what the cost of debt is today.~ This is why we have to
look at the yield on the debt in toelay's marketplace. For consistency with our other nota
tion, we will use the symbol Rf) for the cost of debt.

The Cost of Debt

Suppose the General Tool Company Issued a 30-year, 7 percent bond eight years ago The bond is

currently seiling for 96 percent of its face value, or $960 What IS General Tool's cost of debt?

GOing back to Chapter 6, we need to calculate the yield to maturity on this bond. Since the bond

IS seiling at a discount, the yield is apparently greater than 7 percent. but not much greater, because

the discount is fairly small. You can verify that the yield to maturity is about 7.37 percent, assuming

annual coupons. General Tool's cost of debt, Ro, IS thus 737 percent.

The Cost of Preferred Stock

Determining the cost (4 preferred stock is quite straightforward. As we discussed in
Chapters 6 and 7, preferred stock has a fixed di vidend paiel every period forever, so a share
of prefelTed stock is essentially a perpetuity. The cost of preferred stock, R,>, is thus:

[12.3J

where D is the fixed dividend and Po is the current price per share of the preferred stock.
Notice that the cost of preferred slock is simply egual to the dividend yield on the preferred
stock. Alternatively, preferred stocks are rated in much the same way as bonds, so the cost
of prefelTed stock can be estimated by observing the required returns on other. similarly
rated shares of preferred stock.

llI~ml!:l:3lE11 Citigroup's Cost of Preferred Stock

In 2007, Citigroup had several Issues of preferred stock that traded on the NYSE. One issue paid

$293 annually per share and sold for $50 per share. Another paid $312 per share annually and sold

for $50.75 per share. What was Cltigroup's cost of preferred stock?

(continued)

5 The finn's cost of debt bused 011 its historic borrowing is sometimes called the embedded debt ('(1st.
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USing the first issue. the cost of preferred stock was

Rp = O/Pn

~ $2.93/50

~ 586%

USing the second issue, the cost was

R,,= O/P".

~ $3.12/50.75

~ 6.15%

So. Cltigroup's cost of preferred stDck appears ID have been In the 5.910 6 1 percent range.

CONCEPT QUESTIONS

12.33 How can the cost of debt be calculated?

12.3b How can the cost of preferred stock be calculated'!

12.3c Why is the coupon rate a bad estimate of a firm's cost of debl'!

THE WEIGHTED AVERAGE COST OF CAPITAL
Now that we have the costs associated with the main sources of capital the firm employs,
we need to worry about the specific mix. As we mentioned above, we will take this mix.,
which is the firm's capital structure, as given for now. Also, we will foclis mostly on debt
and ordinary equity in this discussion.

The Capital Structure Weights

We will use the symbol E (for equity) to stand for the marker value of the firm's equity_ We
calculate this by taking the number of shares outst:.mding and multiplying it by the price
per share. Similarly, we will use the symbol D (for debt) to stand for the market value of
the finn's debt. For long-term debt, we calculate this by multiplying the market price of a
single bond by the number of bonds outstanding.

Ifthcre arc multiple bond issues (as there normally would be), we repeal {his calculation
fur each and then add up the results. If there is debt that is not publicly traded (because it is
held by a life insurance company, for example). we must observe the yield on similar. publicly
traded debt and then estimate the market value of the pl;vately held debt using this yield as the
discount rate. For short-term debt. the book (accounting) values and market values should be
somewhat similar, so we might use the book values as estimates of the market values.

Finally, we will use the symbol V (for value) to stand for the combined market value
of the debt and equity:

12.4
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V=E+D [12.41

If we divide both sides by \I, we call calculate the percentages of the total capital repre
sented by the debt and equity:

100% = E/V + DIV [12.51
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These percentages can be interpreted just like pOrlfolio weights. and they are often called
the c(lpital .\'lHlctllre u'ei~ht,~·.

For example. if the total market value of a company's stock were calculated as S200
million and the tOlal market value of the company's debt were calculated as $50 million.
then the combined value would be $250 million. Of this tutaL EIV = $2001250 = 80%.
so 80 percent of the firm's linal1l:ing would be equity and the remaining 20 percent would
be debt.

We emphasize here that the correct way to proceed is to use the market values of
the debt and equity, Under certnin circumstances. such as when considering a privately
owned company, it may not be possible 10 get reliable estimates of these quantities. In
this case. we might gu ahead and use the accounting values for debt and equity. While
this would probably be better than nothing, we would have to take the answer with a
grain of saIl.

Taxes and the Weighted Average Cost of Capital

This WACC has a very straightforward interpretation. It is the overall return the firm
mllst cam on its existing assets to maintain the value of its stock. This is an important point,
so it bears repeating:

There is one final issue we need to discuss. Recall that we are always concerned with after
tax c<-l~h flows. If we are determining the discoUI1l rale appropriate to those cash flows. then
rhe discount rate also needs to be expressed on an aftertax basis.

As we discussed previously in various places in this book (and as we will discuss
later). the interest paid by a corporation is deductible for tax purposes. Payments to stock
holders, such as dividends. are not. What this means. effectively. is that the government
pays some of the interest. Thus. in determining an aftertax discount rate. we need to distin
guish between the pretax and the aftertax cost of debt.

To illustrate. suppose a firm borrows $1 million at 9 percent interest. The corporate
tax rate is 34 percent. What is the aftertax interest rate on this loan? The total interest
bill will be $90.000 pcr year. This amount is tax deductible, however, so the $90,000
interest reduces our tax bill by .34 X $90.000 = $30,600. The aftertax interest bill is
thus $90.000 - 30,600 = $59,400. The aftertax interest rate is thus $59,400/1 million =
5.94o/c.

Notice that. in general. the aftertax interest rate is simply equal to the pretax ratc mul
tiplied by 1 minus rhe tax rate. Thus. if we use the symbol Tc to stand for the corporate tax
rate. then the aftertax nne that we use for the cost of debt can be written as R" X (I - 7~,).

For example. using the numbers above. we find that the aftel1ax interest rate is 9% X

(I - .34) = 5.94%.
Collecting together the various topics we have discussed in this chapter. we now have

the capital snucture weights along with the cost of equity and the aftertax cost of debt. Tu
calculate the firm's ovaall cost of capital, we multiply the capital struclUre weights by the
associated costs and add up the pieces. The result of this is the weighted average cost of

capital. or WACC.

weighted average
cost of capital
(WACC)

The weighted average
of the cost of equity
and the aftertax cost
01 debt.

WACC = (E/V) x R, + (DIV) X RD x (1 - Tel [12,6]

The WACC is the overall relUrn the firm mllst earn on iL~ existing assets to maintain
the value of the stock.



EVA: An Old Idea Moves into the Modern Age

YOU might not think of Briggs and Stratton, Coca-Cola,
and Toys 'R' Us as having much in common. However,

all three have linked their fortunes to a way of managing and
measuring corporate performance that depends critically on the

cost of capital. It goes by many names, but consulting firm Stern

Stewart & Co., a well~known advocate, calls its particular flavor

"economic value added," or EVA. Stockholder value added
(SVA) is a common variant. Whatever the name, EVA and its
cousins have become an important tool for corporate manage
ment since the mid-1990s.

Briefly stated, EVA is a method of measuring financial
pertormance. To compute EVA, you must calculate your overall

cost of capital. Then you identify how much capital is tied up in
your business. Next, you multiply the amount of capital by the
cost of capital. The result is the amount, in dollars, you should
be providing to your investors. Subtract out your actual operat
ing cash flow, and the difference is a measure of EVA. A positive
value means that you earned more than your cost of capital,
thereby creating value, and vice versa (this is just a quick over
view; for more detail visit www.eva.com).

Each year, Stern Stewart & Co. prepares the Stern
Stewart 1000, a ranking of the 1,000 largest U.S. companies
based on their respective EVAs. Over the history of the Stern
Stewart 1000, several companies have shown consistently
strong performances. For example, General Electric, Microsoft,
Citigroup, Intel, and ExxonMobil often appear near the top of
the list. The list also has perennial poor performers, and some
of the names may surprise you, for example, General Motors,
Time Warner, Goodyear Tire & Rubber, and JOS Uniphase.
Evidently a well-known brand name does not always result in
shareholder wealth.

One thing the Stern Stewart 1000 has done is to show
the changing face ot the economy. For instance, Intel, Dell

Computer, Cisco Systems, and eBay have all ranked rather well
on the list. Consider that Intel is the oldest of these companies,
having been publicly traded since 1971, while eBay has been
publicly traded only since 1998. This highlights the dramatic
impact of technology companies on the economy. Of course
not all technology~related companies have performed as well.
For example, WebMO has appeared near the bottom of the list
every year.

According to Bennett Stewart, one the cofounders of
Stern Stewart, EVA shows an important distinction between
accounting income and economic profit. Accounting rules
dictate that the interest expense a company incurs must be
deducted from its reported profit, but those same rules forbid
deducting a charge for the shareholders' funds used by a
firm. In economic terms, equity capital is in fact a very cosily
financing source, because shareholders bear the risk of being
paid last, after all other stakeholders and investors are paid.
But according to accountants, shareholder equity is essentially
free. This oversight has dire practical consequences. For
instance, it means that the profit figure accountants certify to
be correct can conflict with the net present value decision rule.
This conflict occurs when accounting rules lead to a focus on
the accountant's bottom line rather than the more important
question of whether a project's projected return exceeds its
required return.

While EVA and its variants are sound in principle, they still
have shortcomings. For one thing, they are typically computed
using asset book values instead of market values. For another,
they sometimes are based on accounting measures of income
when cash flow would be a better choice. Nonetheless, potential
problems aside, the concept of EVA focuses management
attention on creating wealth for investors. That, in itself, makes
EVA a worthwhile tool.

The WACC is also the required return on any investments by the firm that have
essentially the same risks as existing operations. So, if we were evaluating the cash
flows from a proposed expansion of our existing operations, this is the discount rate
we \vould usc.

If a firm uses preferred stock in its capital structure, then our expression for the WACC
needs a simple extension. If we define PIV as the percentage of the firm's financing that
comes from preferred stock. then the WACC is simply:

WACC = (EIV) x R. + (PIV) x Rp + (D/V) x Ro x (1- Tel [12.7]

where R,> is the cost of preferred stock.
The WACC is increasingly being used by corporations to evaluate financial perform

ance. The accompanying Reality Bytes box provides some details on how this is being
done.
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ilIlilIo"'IilIiillEll Calculating the WACC

The B B Lean Co has 1.4 mIllion shares of slock outstanding. The stock currently sells for $20

per share. The firm's debt is publicly traded and was recently quoted at 93 percent of face value. Jt

has a total face value of $5 million, and it is currently priced to yield 11 percent. The risk-free rate 1$

8 percent, and the market risk premium IS 7 percent. You've estimated that Lean has a beta of .74. If

the corporate tax rate is 34 percent. what 1$ the WACC of Lean Co ?

We can first determine the cost of equity and the cost of debt. From the SML, the cost of equity is

8% + .74 x 7% = 13 18%. The total value of the equity is 1.4 miJ)lon x $20 = $28 million. The pretax

cost of debt is the current yield to maturity on the outstanding debt, 11 percent. The debt sells for

93 percent of Its face value, so its current market value is .93 x $5 million = $4.65 million. The total

market value of the equity and debt together is $28 + 4.65 = $32.65 million

From here, we can calculate the WACC easily enough. The percentage of equity used by Lean to

finance Its operations is $28/32.65 = 85 76% Since the weights have to add up to 1.0, the percentage

of debt IS 1.0 - .8576 0:: 14.24%. The WACC is thus:

WACC ~ (E/V) x R, + (O/V) x R, x (1- hi

= .8576 x 13.18% + .1424 x 11% x (1 - .34)

= 12,34%

B. B. Lean thus has an overall weighted average cost of capital of 1234 percent.

Solving the Warehouse Problem and Similar Capital
Budgeting Problems

Now we can use the WACC to solve the warehouse problem we posed at the beginning of
the chapter. However. before we rush to discount the cash flows at the WACC to estimate
NPV, we need to first make sure we are doing the right thing.

Going back to first principles. we need to tind an alternative in the financial markets
that is comparable to the warehouse renovation. To be comparable, an alternative must be
of the same risk as the warehouse project. Projects that have the same risk are said to be in
the same risk class.

The WACC for a firm reflects the risk and the target capital structure of the firm's
existing assets as a whole. As a result. strictly speaking, the firm's WACC is the appropriate
discount rate only if the proposed investment is a replica of the firm's existing operating
activities.

In broader terms, whether or not we can use the finn's WACC to value the warehouse
project depends on whether the warehouse project is in the same risk class as the firm.
We will assume that this project is an integral part of the overall business of the firm.
In such cases. it is natural to think that the cost savings will be as risky as the general
cash flows of the firm, and the project will thus be in the same risk class as the overall
firm. More generally, projects like the warehouse renovation that are intimately related
to the firm's existing operations are often viewed as being in the same risk class as the
overall firm.

We can now see what the president should do. Suppose the firm has a target debt-equity
ratio of 1/3. From Chapter 3. we know that a debt-equity ratio of DIE ~ 1/3 implies that
EIV is .75 and DIV is .25. Further suppose the cost of debt is 10 percent, and the cost of
equity is 20 percent. Assuming a 34 percent tax rate, the WACC will then be:
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WACC = (EIV) X R. + (D/V) X Ro X (1 - Tel

= .75 x 20% + .25 x 10% X (1 - .34)

= 16.65%

Recall that the warehouse project had a cost of $50 million and expected afterrax cash
flows (the cost savings) 0[$12 million per year for six years. The NPY is thus:

NPV = -$50 + (1 + ~~ccP + ..• + (1 + ~~CC)&

Since the cash flows are in the form of an ordinary annuity, we can calculate this NPY
using 16.65 percent (the WACC) as the discount rate as follows:

NPV = -$50 + 12 x 1 - [11(1 + .1665)&]
.1665

= -$50 + 12 X 3.6222

= -$6.53 million

Should the firm take on the warehouse renovation'! The project has a negative NPY
using (he firm's WACC. This means that the financial markets offer superior projects in
the same risk class (namely. the firm itself). The answer is clear: The project should be
rejected. For future reference, our discussion of the WACC is summarized in Table 12.1.
Our nearby Rea!;t.'" Bytes box discusses a different use of the WACC.

Calculating the WACC for Eastman Chemical

In this section, we illustrate how to calculate the WACC for Eastman Chemical, a well
known chemical. plastics. and tiber producer. Our goal is to take you through. on a
step-by-step basis, the process of finding and using the information needed using online
sources. As you will see, there is a fair amount of detail involved. but the necessary infor
mation is, for the most part, readily available.

I. The cost of equity, RE

A. Dividend growth model approach (from Chapter 7):

RE = D1IPo + 9
where D1 is the expected dividend in one period. 9 is the dividend growth rate, and Po
is the current stock price.

B. SML approach (trom Chapter 11):

R. = R, + ~,x (RM - RJ
where Rt is the risk-free rate, RAt is the expected return on the overall market, and ~E is
the systematic risk of the equity.

II. The cost of debt, Ro
A. For a firm with publicly held debt, the cost of debt can be measured as the yield to

maturity on the outstanding debt. The coupon rate is irrelevant. Yield to maturity is
covered in Chapter 6.

B. If the finn has no publicly traded debt, then the cost of debt can be measured as the
yield to maturity on similarly rated bonds (bond ratings are discussed in Chapter 6).

III. The weighted average cost of capital, WACC

A. The finn's WACC is the overall required return on the firm as a whole. It is the
appropriate discount rate to use for cash flows similar in risk to the overall finn.

B. The WACC is calculated as:

WACC ~ (EIV) x R, + (D/V) X Ro x (1 - Tel

where Tc is the corporale tax rate, E is the market value of the firm's equity, D is the maIke'
value of the firm's debt, and V = E + D. Note that aVis the percentage of the finn's
financing (in market value terms) that is equity, and DIVis the percentage that is debt.
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Summary of capital
cost calculations



The Cost of Capital, Texas Style

We have seen how the WAce is used in the corporate

world. It is also used by state governments to value
property for tax purposes. Property valuation can be tricky. The

value of a home depends on what it could be sold for, which

is not too hard to estimate, but how do you value an oil or gas

field? For the Texas Comptroller of Public Accounts, the answer

and Murphy has the highest at 16.18 percent, but most other

companies are in the 13 to 15 percent range. The average
WACe for a company in this industry is 14.91 percent, with a

standard deviation of 0.65 percent. When Texas uses this cal

culation, a two percent adjustment factor is added, plus any
property-specific risk adjustment. The range used by the state

Table 1: Integrated Petroleum Companies' Financial Information Used for WACC Method
£The mean WACC is 14.91 percent witha standard deviation of0.65 percent for 11 integrated companil!s), Aft. Ikl."
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is to estimate the present value of the future cash flows of the

property, As you know by now, the cosl of capital depends on

the use of funds, not the source of funds. So, Texas calculates

the WACe for companies in the oil industry and adjusts the indus

try average WACe for company-specific factors. The table above

shows the stale's calculations for integrated oil companies.

As you can see, the WACe numbers forthe companies are

similar. Amerada Hess has the lowest WACe at 13,75 percent

for 2006 was 16.80 percent to 22.27 percent, before any prop~

erty specific factors.

Notice that the Texas Comptroller of Public Accounts cal

culated these numbers on a pretax, rather than aftertax, basis.

In other words, the state did not account for the tax deductibility

of interest payments in this calculation. The reason is that the

state adjusts the cost of capital for taxes on a company-by

company basis.

Eastman's Cost of Equity Our first stop is the stock price for Eastman. available at

financc.yahoo.com (ticker: "EMN°O). As of early 2007, here's what the screen looked like:

EASTMAN CHEM CO (N'l'SE: EMN) Del.ayed quote data

61.83·62.70

47.30 - 62.70

646,300

618,248

5.16B

13.62

4.60

1.76 (2.80%)

Avg Vol
(3m):

Market Cap:

PIE (ttm):

EPS (ttm):

Djv'& Yield:

"t 0.62 (1.00%)

62.02

61.86

NfA

NfA

58.83

Change:

PrevClose:

Open:

Bid:

Asic

1y Target Est:

After Hours: 62.640.00 (0.00%)

last Trade: 62.64 Day'S Range:

Trade Time: Jan 18 52vvk Range:

Volume:
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'We next looked under the "Key Statistics" link. Here is what we found:

387

Balance Sheet

Talai Cash (mrq):

Talai Cash Per Share (mrq):

Talai Debt (mrq):

Talai DebtlEqutty (mrq):

Curren! Ratio (mrq):

Book Value Per Share (mrq):

lRAOING INFORMATION

stock Price History

Betti:

52-Week Change3:

S&P500 52-Week Olange3:

52·\IVeek High (19..Jan-07)3:

52..lNeek Low (03-Feb-ffi)3:

SO-Dtly Moving Ayerage3

2m-Day MoYlng Average3:

Share statistics

Ayerage Volume (3 monthl
Average Volume (1 0 day)3:

Shares Outstanding'

Float:

% Held by Insiders4;

% Held by Jnstautions4;

Shares Short (as of 12-Dec-OSr:

Short Ratio (as of 12-Dec-OO)3:

Short % of Float (as of 12-Dec-OS)3:

Shares Short (prior month:Y:

430.00M

5.225

1.68B

0.882

2.039

23.145

1.37

25.38%

12.92%

62.70

47.30

59.70

55.76

619,248

815,338

82,30M

82.04M

0.32%

86.00%

2AOM

43

2.90%

1.95/,1

According to this screen. Eastman has 82.3 million shares of stock outstanding. The
book value per sbare is $23.145. but tbe stock sells for $62.64. Total equity is therefore
about $1.904 billion on a book value basis. but it is closer to $5.155 billion on a market
value basis.

To estimate Eastman's cost of equity. we will assume a market risk premium of
8.5 percent. similar to what we calculated in Chapter 10. Eastman's heta on Yahoo! is
1.37. which is higher than the beta of the average stock. This seems a little high for this
type of company. so we went to today.reuters.com for another opinion. The beta we found
there wa'i 0.9]. This is problematic since the beta estimates arc so different. In this case.
what we'lI do is average the numbers, but it may be that we should look further to see if
we can tind more information that would give us a hint as to which bela estimate is more
accurate. According to the bond section of finance.yahoo.com, T·bills were paYlng about
4.97 percent. Using the CAPM to estimate the cost of equity. we find:

R. = 0.0497 + 1.14(0.085) = .1466 or 14.66%

Eastman has only paid dividends for a few years. so calculating the future growth ratc
for the dividcnd discollnt model is prohlematic. However. under the analysts' estimates



388 PART 7 Long-T~rlll Finam-jng

link at linance.yahoo.com, we found the following:

Growth Est ElAN Industly Sectol S&P 500

Current Qtr. 3.3% 4.7% 12.8% 6.9%

Next Qtr. -140% 11.2% 5.1% 10.9%

This Year -172% 7.7% 6.2% 8.3%

Next Year -77% 29% 2.4% 10.5%

Past 5 Years (per
NlA NlA NlA NlA

annum)

Next 5 Years (per
7.0% 947% 9.51% NlA

annum)

Price!Earnings (avg.
for comparison 12.8 1539 1368 1510
categories)

PEG Ratio (avg. for
comparison 1.83 1.62 1.44 N/A
categories)

Analysis estimate the growth in earnings per share for the company will be 7.0 percent
for the next five years. For now, we will use rhis growth ratc in the dividend discount model
10 estimate the cost of equilY: the link bctwcl:11 earnings growth and dividends is disclIssed
in a later chapter. The estimated cost of equity using the dividend discount model is thus:

R
E

= ($1.76(1 + .07)) + .07 = .100t or 10.01%
$62.64

Notice that the estimates for the cost of equity are quite different. probably due. at least
in part, to the relatively high beta we lIsed. In broader terms, remember that each method of
estimating the cost of equity relies on different assumptions. so different estimates should
not surprise us. Irthe estimates are different, there are two simple solutions. First. we could
ignore one of the estimates. We would luok at each estimate to see if one of them seemed
too high or too low to be reasonable. Second, we could average the two estimates. Averag
ing the two estimates for Eastman's cost of equity gives us a cost of equity of 12.33 percent.
Since this seems like a reasonable number, we will use it in calculating the cost of capital.

Eastman's Cost of Debt Eastman has six long-term bond issues [hat account for
essentially all of its long-term debt. To calculate the cost of debt. we will have to combine
these six issues. What we will do is compute a weighted average. We went to www.
nasdbondinfo.coI11to find quotes 011 the bonds. We should note here thai finding the yield to
maturity for all of a company's outstanding bond issues on a single day is unusual. If you
remember our previous discussion on bonds. the bond market is not as liquid as the stock
market, and. un many days, individual bond issues may not trade. To find the book value of
the bonds, we went to www.sec.gov and found the 10Q report dated September 30. 2006,
and filed with the SEC on October 3'- 2006. The basic information is as follows:

Book Value
Coupon (face value, Price Yield to

Rate Maturity in millions) ('Yo of par) Maturity

3.25% 2008 $ 72 96.905 5.55%
7.00 2012 141 103.000 6.21
6.30 2018 182 102.766 5.97
7.25 2024 497 106.718 6.59
7.625 2024 200 108.782 6.76
7.60 2027 297 110.699 6.63
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To calculate the weightcd average cost of debt. we take the perccntage of the tOlal debt
represented by each issue and multiply by the yield on the issue. We then add to get the
overall weighted average debt cost. We use bolh book values [lnd marker values here for
comparison. The resuhs of [he calculations are as follows:

389

Book Value Market
Coupon (face value, Percentage Value Percentage Yield to Book Market

Rate In millions) of Tolal (in millions) of Total Maturity Values Values

3.25% $ 72 0.05 $ 69.n 0.05 5.55% 0.29% 0.26%
7.00 141 0.10 145.23 0.10 6.21 0.63 0.61
6.30 182 0.13 187.03 0.13 5.97 0.78 0.76
7.60 497 0.36 530.39 0.36 6.59 2.36 2.36
7.625 200 0.14 217.56 0.15 6.76 0.97 0.99
7.60 297 0.21 328.78 0.22 6.63 1.42 1.47

Total $1.389 1.00 $1.478.76 1.00 6.45% 6.46%

As these calculations show. Eastman's cost of debt is 6.45 percent on a hook value
basis and 6.46 pen:clH 011 a market value basis. Thus. for Eastman. whether markct
values or book vaJu~s arc used makes no difference. The rcason is simply lhat the
market values ilnd book values arc similar. This will often be the case and explains why
compunies frequently lise book values for debt in WACC calculations. Also. Eastman
has no preferred stock. so we don'l need to consider a cost of preferred.

Eastman's WACC Wc- now have the various pic-ces nc-cc-ssary to calculate Eastman's
WACC. First. we Ileed to calculate the capital structure weights. On a book value basis,
Eastm:.m's c-4uity and debt arc- worth $1.904 billion and $1.389 billion. respectively.
The total value is $3.293 billion, so the equity and debt pen.:l:lllagl:s arc $1.904 billion/
3.293 billion = .58 and $1.389 billionl3.293 billion = .42. Assuming a tax mte of35 percent.
Eastman's WACC is:

WACC = .58 x 12.33% + .42 x 6.45% x (1 - .35)

= 8.90%

Thus. using book value capital strUt.:rurc weights. we get about 8.90 percelll for Ea"itman's
WACC.

If we use market value weights. however. the WACC will be higher. To see why.
noticl: th<.lt on a market value basis. Eastman's equity and debt are worth $5.155 billion
and $1.479 hi Ilion. respectively. The capital structure weights arc therefore $5.155 billion!
6.634 billion = .78 and $1.479 billion/6.634 billion = .22. so the equity percentage is
much higher. With these weights, Eastman's WACC is:

WACC = .78 x 12.33% + .22 x 6.46% x (1 - .35)

= 10.52%

Thus, using market value weights. we get 10.52 percent for Eastman's WACC. which lS a full
percent and a half higher than the 8.90 percent WACC we got using book value weights.

As this eX<.Illlple illustrates. using book valw.::s can lead to trouble. particularly if
equity book values are used. Going back to Chapter 3. recall th~H we discussed the
market-to-book ratio (the ratio of market value per share to book value per share). This
ratio is usually substantially bigger than I. For Eastman. for example, verify that it's
about 2.7: so book values significantly overstate the percentage of Eastman's financing
that comes from debt. In addition, if we were computing (I WACC for a company that
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did not have publicly traded stock. we would try to come up with a suitable market-to
book ratio by looking at publicly traded companies, and we would then use this ratio
to adjust the book value of the company under consideration. As we have seen, failure
to do so can lead to significant underestimation of the WACC. Sec our nearby Work the
Web box for more on the WACC.

.

SOhow does OUf estimate of the WACe for Eastman compare to others? One place to Find estimates

for WACe is www.valuepro.net. We went there and found the following information for Eastman.

Online Valuation fur EMN - 1 ! 21 ! 2007

Inirinsk [1_5_7_9__1 I Recalculate 11~_V~al_u_8_A_no_t_he_r_S_to_c_k~_
Srock -
Value

Excess Return Period (i,"rs) [10 DepreGiat10n Rate (,Yo afRevl 1431

Revenues ($nu.f) 174270 Investment Rate (0/0 ofEevl 1486

Grov,1h Eate (0/01 110 ~?i!orking Capital (0/0 of Rev) 11009

Net Oper F'lotlt IvI aJgll ('%'1 1975
Short-Tenn Assets ($mifl

121590

Tax Rate (%)
129506

ShOl1.-Tenn uab. ($mJ1l I~~=:=J

Stock Price ($) 161 .5500] Eml1tv F.:J.sk PremmIn (0/0) [3

ShMes Outstandmg (mlil 182.2 C amp any Beta [105

10-Yr Treasu!'i' Yield (':Yo) 15 Value Debt Out. ($mJ1l 11586

Bond Spread Treasun,· dh) 115 Value Pref St.ock Out. ($mili 10

hefe!!e d ~~tock Yield (0/0)
[75

Company \iV.l·.CC (0/01
[73

As you can see, ValuePro estimates the WAGG for Eastman as 7.3 percent, which is more than 3 per

cent less than our estimate of 10.52 percent. The methods used by this site are not identical to ours, but

they are similar in the most important regards. However, notice that several important estimates differ.
For example, ValuePro uses a market risk premium of 3 percent, while our estimate was 8.5 percent.

Using our estimate of the market risk premium in the ValuePro Web site results in a WAGe estimate of
11.7 percent, whl"ch is higher than our estimate. Visit the site to learn more if you are so inclined.
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CONCEPT QUESTIONS

12.43 How is the WACe calculated?

12.4b \Vhy do we multiply tbe cost of debt by (1 - Tc) when we compute the WACe?

12.4c Under what conditions is it correct to use the WACC to determine NPV?

DIVISIONAL AND PROJECT COSTS OF CAPITAL 12.5

As we have seen. using the WACC as the discount rate for future cash flows is only ap
propriate when the proposed investment is similar to the finn's existing activities. This is
not as restrictive as it sounds. If we were in the pizza business. for example. and we were
thinking of opening a new location. then the WACC wouJd be the discount rate to lise. The
same would be true of a retailer thinking of a new store, a manufacturer thinking of expand
ing production, or a consumer products company thinking of expanding its markets.

onetheless. despite the usefulness of the WACC as a benchmark, there will clearly
be situations where the cash flows under consideration have risks distinctly different from
those of the overall linn. We consider how to cope with this problem next.

The SML and the WACC

When we are evaluating investments with risks that are substantially different from those
of the overall firm. the lise of the WACC will potentially lead to pOllr decisions. Figure 12.1
illustrates why.

In Figure 12.1. we have plotted an SML corresponding to a risk-free rate of 7 percent
and a market risk premium of 8 percent. To keep things simple, we consider an all-equity
compauy with a beta of I. As we have indicated, the WACC aod the cost of equity are
exactly equal to 15 percent for this company since there is no debt.

Expected
return

FIGURE 12.1

The security market
line, SML, and the
weighted average
cost of capital, WACC

SML

Incorrect
acceptance16%

15% 1------------7"";........-------. WACC = 15%
14%

Incorrect
rejection

R,= 7%

l- -::-...L:::-_--=-_.L=---:'---,--=- Beta
~A~ .60 ~""'~ 1.0 ~,~ 1.2

If a firm uses its WAce to make accept-reject decisions for all types of projects, it will
have a tendency toward incorrectly accepting risky projects and incorreclly rejecting
less risky projects.
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Suppose our firm uses its WACC to evaluate all investments. This means thai any
investment with a return of greater than 15 percent will be accepted and any investment
with a return of less than 15 percent will be rejected. We know from our study of risk
and return, however, that a desirable investment is one that plots above the SML. As
Figure 12.1 illustrates, using the WACC for all types of projects can result in the firm's in
correctly accepting relatively risky projects and incorrectly rejecting relatively safe ones.

For example, consider Point A. This project has a beta of 13,\ = .60 compared to Ihe
tirm's beta of 1.0. It has an expected rerum of 14 percent. Is this a desirable investment?
The answer is yes, because its required return is only:

Required return = R, + PA X (Rill' - R/)

= 7% + .60 x 8%

= 11.8%

However, if we use the WACC as a cutoff, then this project will he rejected because its
return is less than 15 percent. This example illustrates that a firm that uses its WACC as;)
cutoff will tend to reject profitable projects with risks less than those of the overall firm.

At the other extreme. consider Point B. This project has a beta of f31~ = 1.2. It offers a
16 percent return, which exceeds the firm's cost of capitaL This is not a good investment.
however. because, given its level of systematic risk. its return is inadequate. Nonetheless. if
we use the WACC to evaluate it. it will appear 10 be attractive. So the second error that will
arise if we use the WACC as a cutoff is that we willtcnd to make unprofitable investments
with risks greater than those of the overall firm. As a consequence, through time. a firm
that lIses its WACC to evaluale all projects will have a tendency to both accept unprofitable
investments and become increasingly risky.

Divisional Cost of Capital

The same type of problem with the WACC can arise in a corporation with more than one
line of business. Imagine, for example, a corporation that has two divisions. a regulated te]e·
phone company and an electronics manufacturing operation. The first of these (the phone
operation) has relatively low risk: the second has relatively high risk.

In this case, the lirm \ overall cost of capital is really a mixture of two different costs
of capital, one for each division. If the two divisions were competing for resources. and
the tirm used a single WACC as a cutoff. which division would tend 10 he awarded greater
funds for investment?

The answer is that the riskier division woulLl tend to have greater returns (ignoring the
greater risk). so it would tend to be the ··winner.'· The less glamorous operation might have
great profit potential that would end up being ignored. Large cOlporations in the United States
are aware of this problem, and many work to develop separate divisional cosCs of capital.

The Pure Play Approach

We've seen that using the tinn's WACC inappropriately can lead to problems. How can we
come up with the appropriate discount rates in such circumstances'! Because we cannot ohserve
the returns on these investments, there generally is no direct way of coming up with a beta. for
example. Instead, what we must do is examine other investments olltside the fiml that are in
the same risk c1a.-;s as lhe one we are considering and use the market·rcquired returns on these
investments as the discount rate. In other words. we willlJ)' to determine what the cost of capital
is for such investments by trying to locate some similar investments in the marketplace.

For example. going back to our telephone division, suppose we want to come up with
a discount rate to use for that division. What we can do is identify several other phone com
panies that have publicly traded securities. We might find that a typical phone company
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has a beta of .go. AA-rated debt, and a capital structure that is about 50 percent debt and
50 percent equity. Using this information. we could develop a WACC for a typical phone
company and use this as our discount rate.

Alternatively. if we were thinking of entering a new line of business, we would try to
develop the appropriate cost of capital by looking at the market-rcquired returns on com
panies already in that business. In the language of Wall Street. a company that focuses only
on a single line of business is called a pure pIa.': For example. if you wanted to bet on the
price of crude oil by purchasing common stocks. you would try to identify companies that
dealt exclusively with this product since they would be the most affected by changes in the
price of crude oil. Such companies would be called pure plays on the price of crude oil.

What we try to do here is to find companies that focus as exclusively as possible
on the type of project in which we are interested. Our approach, therefore, is called the
pure play approach to cstimating the required return on an investment. To illustrate. sup
pose McDonald's decides to enter the personal computer and network server business with
a line of machines called McPuters. The risks involved are quite different from those in the
fast-food business. As a result. McDonald's would necd to look at companies already in the
personal computer business to compute a cost of capital for the new division. An obvious
"pure play" candidate would be Dell. which is predominately in this line ofbusincss. IBM.
on the other hand. would not be as good a choice because its primary focus is elsewhere.
amI it has many different product lines.

In Chapter 3. ,,·/e discussed the subject of identifying similar companies for compari
son purposes. The same prohlems we described there come up here. The most obvious one
is that we may not be able to tind any suitable companies. In this case, how to objectively
determine a discount ratc becomes a very difficult question. Even so. the important thing
is to be aware of the issue so that we at least reduce the possibility of the kinds of mistakes
that can arise when the WACC is used as a cutoff on ali jnvestments.

The Subjective Approach

Because of the difficulties that exist in objecti vely establishing discount rates for individual
projects. firtns often adopt an approach that involves making subjective adjustments to the
overall WACC. To illustrate. suppose a firm has an overall WACC of 14 percent. It places
all proposed projects into four categories as follows:

393

pure play approach

Use of a WACC that IS

unique to a particular
project, based on
companies in similar
lines of bUSiness

Category

High risk
Moderate risk

Low risk

Mandatory

nJa = Not applicable.

Examples

New products
Cost savings, expansion of
existing lines
Replacement of existing
equipment
Pollution control equipment

Adjustment Factor

+0

-4
ofa

Discount Rate

20%

14

10
ofa

The effect of this crude pm1itioning is to assume that all projects either fall into one of three risk
classes or else are mandatory. In this last case, the cost of capital is irrelevant since the project
must be takcn. Of course, the firm's WACC may change through time as economic conditions
change. As this happens, the discount rates for the different types of projects will also change.

Within each risk class, some projects will presumably have more risk than others. and
the danger of incorrect decisions will still exist. Figure 12.2 illustrates this point. Compar
ing Figures 12.1 and 12.2. we see that similar problems exist. but the magnitude of the
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FIGURE 12.2

The security market
line, SML, and the
subjective approach

Expected
return

SML

20%

High risk
(+6%)

Moderate risk
(+0%)

I
I. A
I___ , ~....o;;.... +- ~

I
I
I
I
I
I

I

Low risk
(-4%)

10% r--="'"
R f = 7%

WAee = 14%

'------'--------------'--------___+ Beta
With the subjective approach, the firm places projects into one of several risk classes.
The discount rate used to value the project is then determined by adding (for high risk) or
subtracting (for low risk) an adjustment factor to or from the firm's WAGe. This results in
fewer incorrect decisions than if the firm simply used the WACe to make the decisions.

potential error is less with the subjective approach. For example. the project labeled "A"
would be accepted if the WACC were used, but it is rejected once it is classified as a high
risk investment. What this illustrates is that some risk adjustment, even ifit is subjective. is
probably better than no risk adjustment.

It would be better. in principle, to objectively determine the required return for each
project separately. However, as a practical matter, it may not be possible to go much beyond
subjectivc adjustmcnts because either the necessary information is unavailable or else the
cost and effort required are simply not worthwhile.

CONCEPT QUESTIONS

12.5a What are the likely consequences if a firm uses its WACC to evaluate all proposed

investments?

12.5b What is the pure play approach to determining the appropriate discount rate? When
might it be used?

SUMMARV AND CONCILUSIONS
This chapter has discussed cost of capital. The most important concept is the weighted
avcrage cost of capital, or WACC, which we interpreted as the required ratc o[return on the
overall firm. It is also the discount rate appropriate for cash flows that are similar in risk to
the overall firm. We described how the WACC can be calculated, and we illustrated how it
can be used in certain types of analysis.
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We also pointed out situations in which it is inappropriate to use the WACC as the dis
count rate. To handle such cases, we described some alternative approaches to developing
discount rates, such as the pure play approach.

CHAPTER REVIEW A D SElf.'lI'EST PROBLEMS
12.1 Calculating the Cost of Equity. Suppose stock in Boone Corporation has

a beta of .90. The market risk premium is 7 percent, and the risk-free rate is
8 percent. Boone's last dividend was $1.80 per share, and the dividend is expected
to grow at 7 percent indefinitely. The stock currently sells for $25. What is
Boone's cost of equity capital?

12.2 Calculating the WACC. In addition to the information in the previous
problem, suppose Boone has a target debt-equity ratio of 50 percent. Its cost
of debt is 8 percent, before taxes. If the lax rate is 34 percent, what is the
WACC?

• Answers to Chapter Review and Self-Test Problems

12.1 We start off with the SML approach. Based on the information given, the expected
return on Boone's common stock is:

R, = Rj + fI, X (Rw - Rjl

= 8% +.9 X 7%

= 14.3%

We now use the dividend growth model. The projected dividend is Do X (] + g) =
$1.80 X 1.07 = SI.926, so the expected return using this approach is:

R, = D,IP" + g

= SI.926/25 + .07

= 14.704%

Since these two estimates, 14.3 percent and 14.7 percent, are fairly close, we will
average them. Boone's cost of equity is approximately 14.5 percent.

12.2 Since the target debt-equity ratio is .50, Boone uses $.50 in debt for every $1.00
in equity. In other words, Boone's target capital structure is I/., debt and 2/3equity.
The WACC is thus:

WACC = (EIV) X RE + (DIV) X RD X (1 - Tel

= 2/; X 14.5% + I/; X 8% X (1 - .34)

= 11.427%

CRDTICAl THINKING AND CO CEI?TS REVIEW
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@ 12,3

WACC. On the most basic level, if a firm's WACC is 12 percent, what does
this mean'?

Book Values versus Market Values. In calculating the WACC, if you had
to use book values for either debt or equity, which would you choose? Why?

Project Risk. If you can borrow all the money you need for a project at 6
percent, doesn't it follow that 6 percent is your cost of capital for the project?
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WACC and Taxes. Why do we use an aftcl1ax figure for cost of debt but not
for cost of equity?

DC;: Cost of Equity Estimation. What arc the advantages of using the DCF
model for determining the cost of equity capital? What are the disadvantages? What
specific piece of information do you need to tind the cost of equity using this model?
What are some of the ways in which you could get an estimate of this number?

SML Cost of Equity Estimation. What arc the advantages of llsing the SML
approach to finding the cost of equity capitaI'? What arc the disadvantages? What
are the specific pieces of information needed to use this method? Are all of these
variables observable, or do they need to be estimated? What are some of the ways
in which you could get these estimates'!

12.7 Cost of Debt Estimation. How do you determine the appropriate cost of
debt for a company'! Does it make a difference if the company's debt is privmely
placed as opposed to being publicly traded? How would you estimate the cost of
debt for a finn whose only debt issues are privately held by institutional investors'!

12.8 Cost of Capital. Suppose Tom O'Bedlam, president of Bedlam Products. Inc.,
has hired you to determine the finn's cost of debt and cost of equity capital.

a, The stock currently sells for $50 per share, and the dividend per share will
probably be about $5. Tom argues, "It will cost us $5 per share to use the
stockholders' money this year, so the cos1 of equity is equal to 10 percent
($5/50)." What's wrong with this conclusion'!

b. Based on the most recent financial statements, Bedlam Products' total
liabilities are $8 million. Total interest expense for the coming year will be
about $1 million. Tom therefore reasons, "\Ve owe $8 million, and we will
pay $1 million interest. Therefore, our cost of debt is obviously $1 millionl
8 million = 12.5%." What's wrong with this conclusion'!

c, Based on his own analysis, Tom is recommending that the company increase its
usc of equity nnancing, because "debt costs 12.5 percent, hut equity only costs
10 percent: thus equity is cheaper." Ignoring all the other issues, what do you
think about the conclusion that the cost of equity is less than the cost of debt'!

12.9 Company Risk versus Project Risk. Both Dow Chemical Company, a large
natural gas user, and Superior Oil, a major natural gas producer, are thinking
of investing in natural gas wells near Houston. Both are all-equity-financed
companies. Dow and Superior are looking at identical projects. They've analyzed
their respective investments, which would involve a negative cash flow now and
positive expected cash flows in the future. These cash flows would be the same
for both finns. No debt would be used to finance the projects. Both companies
estimate that their project would have a net present value of $] million at an
18 percent discount rate and a -$1.1 million NPV at a 22 percent discount rate.
Dow has a beta of 1.25, whereas Superior has a beta of .75. The expected risk
premium on the market is 8 percent, and risk-free bonds are yielding 12 percent.
Should either company proceed? Should both? Explain.

12.10 Divisional Cost of Capital. Under what circumstances would it be appropriate
for a firm to use different costs of capital for its different operating divisions'! If the
uveralilinn WACC were used as the hurdle rate fur all divisions, would the riskier
divisions or the more conservative divisions tend to get most of the investment
projects'! Why'? If you were to try to estimate the appropriate cost of capital for
different divisions, what problems might you encounter'? What arc two techniques
you could usc to develop a rough estimate for each division's cost of capital?
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QUESTIONS AND PROBLEMS ...
1. Calculating Cost of Equity. The Boos Co. just issued adividend of

$2.40 per share on its common stock. The company is expected to maintain a
constant 6 percent growth rate in its dividends indefinitely. If the stock sells for
$4X a share, what is the company's cost of equity?

2. Calculating Cost of Equity. Iceberg Corporation's common stock has a beta
of 1.30. If the risk-free rate is 5 percent and the expected return on the market is
13 percent. what is the company's cost of equity capital?

3. Calculating Cost of Equity. Stock in CDB Industries has a beta of 0.90. The
market risk premium is 8 percent, and T-bills arc currently yielding 4.5 percent.
CDB's most recent dividend was $2.60 per share. and dividends are expected to
grow at a 5 percent annual rate indefinitely. If the stock sells for $48 per share, what
is your best estimate of COB's cost of equity'?

4. Estimating the DCF Growth Rate. Suppose Ramirez Ltd. just issued a dividend
of $1.89 per share on its COlllmon stock. The company paid dividends of $1.47,
S1.62, $1.67, and $1.78 per share in the last four years. If the srock currently sells
for $65. what is your best estimate of the company's cost of equity capital using
arithmetic and geometric growth rates'?

5. Calculating Cost of Preferred Stock. Sixth Fourth Bank has an issue of
preferred stock with a $6 stated dividend that just sold for $94 per share. What is the
bank's cost of preferred stock?

6. Calculating Cost of Debt. TCU Window. Inc., is trying to determine its cost
of debt. The firm has a debt issuc outstanding with seven years to maturity that is
quoted at 93 percent of face value. The issue makes semiannual payments and has an
embedded cost of 5.6 pcrcent annually. What is rcu's pretax cost of debt? If the tax
rate is 38 percent, what is the aftertax cost of debt?

7. Calculating Cost of Debt. In-The-Dell Farm issued a 30-year. Rpercent
semiannual bond 7 years ago. The bond currently sells for 108 percent of its face
value. The company's tax rate is 35 percent.

a. What is the pretax cost of debt?

b. What is the aftertax cost of debt"

c. Which is more relevant. the pretax or the aftertax cost of debt? Why?

8. Calculating Cost of Debt. For the finn in Problem 7. suppose the book
value of the debt issue is $60 million. In addition. the company has a second
debt issue, a zero coupon bond with 20 years left to maturity; the book value
of this issue is $70 million, and it sells for 26.5 percent of par. What is the total
book value of debt? The total market value'! What is the aftertax cost of debt
now?

9. Calculating WACC. Mullineaux Corporation has a target capital structure of
70 percent common stock, 5 percent preferred stock, and 25 pcrccnt debt. Its cost
of equity is 14 percent. the cost of prefcrred stock is 6 percent, and the cost of debt
is 7.5 percent. The relevant tax rate is 35 perccnt.

a. What is Mullineaux's WACC?

b. The company president has approached you about Mullineaux's capital
structure. He wants to know why the company doesn't use more preferred
stock financing, since it costs less than debt. What would you tell the
president?

Basic
(Questions 1-20)
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10. Taxes and WACC. Northern Manufacturing has a target debt-equity ratio of .40.
Its cost of equity is 14 percent, and its cost of debt is 8 percent. If the tax rate is
35 percent, what is the company's WACC?

11. Finding the Target Capital Structure. Fama's Llamas has a WACC of
10.50 percent. The company's cost of equity is 14 percent, and its cost of debt is
8 percent. The tax rate is 35 percent. What is Farna's target debt-equity ratio?

12. Book Value versus Market Value. Old Fort, Inc., has 10 million shares of
common stock outstanding. The current share price is $53, and the book value per
share is $1. Old Forl also has two bond issues outstanding. The first bond issue
has a face value of $75 million, has a 7.5 percent coupon, and sells for 97 percel1l
of par. The second issue has a face value of $40 million, has a 7 percent coupon,
and sells for 96 percenl of par. The first issue matures in 20 years, the second in
12 years.

a. What are the company's capital structure weights on a book value basis?

b. What are the company's capital structure weights on a market value basis?

c. Which are more relevant, the book or market value weights? Why?

13. Calculating the WACC. In Problem 12, suppose the most recent dividend was
$2.60 and the dividend growth rate is 7 percent. Assume that the overall cost of debt
is the weighted average of that implied by the two outstanding debt issues. Both
bonds make semiannual payments. The tax rate is 35 percent. What is the company's
WACC'

14. WACC. Blue Bull, [nc., has a target deht-equity ratio of .55. Its WACC is
10.50 percent, and the tax rate is 35 percent.

a. If the company's cost of equity is 14 percent, what is its pretax cost of debt'!

b. If the aftertax cost of debt is 6.5 percent, what is the cost of equity?

15. Finding the WACC. Given the following information for Janicek Power Co., tind
the WACC. Assume the company's tax rate is 35 percent.

Deb!: 6,5008.5 percent coupon bonds outstanding. SI,000 par value.
25 years to maturity, selling for 104 percent of par; the bonds
make semiannual payments.

C01l/1I/O!l stock: 150,000 shares outstanding, selling ror .578 per share; beta
is US.

Preferred stock: 10,000 shares of 6.25 percent preferred stock outstanding, cur
rently selling for S80 per share.

Market: 8 percent market risk premium and 5.25 percent risk-free rate.

16. Finding the WACC. Organic Produce Corporation has nine million shares
of common stock outstanding, 500,000 shares of 6 percent preferred stock
outstanding, and 200,000 of 9.4 percent semiannual bonds outstanding, par
value S1,000 each. The common stock currently sells for $64 per share and
has a beta of 1.1, the preferred stock currently sells for $83 per share, and the
bonds have IS years to maturity and sell for 108 percent of par. The market risk
premium is 8 percent. T-bills are yielding 5.5 percent, and the firm's tax rate is
34 percent.

a. What is the finn's market valLIe capital structure?

b. If the firm is evaluating a new investment project that has the same risk as the
finn's typical project, what rate should the firm use to discount the project's cash
flows?
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17. SML and WACC. An all-equity finn is considering the following projects:

Project Beta Expected Return

W .70 10%
X .90 12.5
Y 1.20 14
Z 1.80 21

The T-bill rate is 5 percent, and the expected return on the market is 13 percent.

3. \Vhich projects have a higher expected return than the nrm's 13 percent cost of
capital?

h. Which projects should be accepted?

c. Which projects will be incorrectly accepted or rejected if the firm's overall cost
of capital were used as a hurdle ratc?

18. Calculating the WACC. You are given the following information concerning
Parrothead Entcrprbcs:

Debt: 7,0007.5 percent coupon bonds outstanding, with 20 years to
maturity, and a quoted pricc of 108. These bonds pay interest
semiannually.

COll1mon slack: 180,000 shares of coml11on stock selling for $60 per share. The
stock has a beta of 0.90 and will pay a dividend of $2.80 next
year. The dividend is expected to grow by 6 percent per year
indefinitely.

Preferred slock: 8,000 shares of 5.5 percent preferred stock selling at $94 per
share.

Market: A 12 percent expected return, a 5 percent risk-free rate, and a
35 percent tax rate.

Calculate the WACC for Pan'othead Enterprises.

19. Calculating Capital Structure Weights. Springfield Industrial Machines issued
90,000 zero coupon bonds four years ago. The bonds originally had 30 years to
maturity with an 8.2 percent yield to maturity. Interest rates have recently decreased.
and the bonds now have a 7.3 percent yield to maturity. [f the company has a $40
million market value of equity, what weight should it use for debt when calculating
the cost of capital?

20. Calculating the WACC. Gnomes R Us is considering a new project.
The company has a debt-equity ratio of .40. The company's cost of equity is
13.50 percent, and the aftertax cost of debt is 6.25 percent. The firm feels that the
project is riskier than the company as a whole and that it should use an adjustmcnt
factor of +3 percent. What is the WACC it should use for the project'!

21. WACC and NPV. Polar Express, Inc., is considering a project that will result in
initial aftertax cash savings of $4.5 million at the end of the first year, and these
savings will grow at a rate of 4 pcrcent per year indefinitely. The tirm has a target
debt-equity ratio of .50, a cost of equity of 14 percent, and an aftertax cost of debt
of 7 percent. The cost-saving proposal is somewhat riskier than the usual project the
firm undertakes; management uses the subjective approach and applies an adjustment
factor of +2 percent to the cost of capital for such risky projects. Under what
circumstances should the company take on the project?

Intermediate
(Questions 21-23)
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22. Calculating the Cost of Debt. Ying rmport has several bond issues outstanding,
each making semiannual interest payments. The bonds are listed in the table below. If
the corporate lax rate is 34 percent. what is the aftertax cost of the company's debt?

23. Calculating the Cost of Equity. Holiday Industries stock has a beta of 1.20.
The company just paid a dividend of $.80, and the dividends are expected to grow at
6 percent. The expected return of the market is 12.5 percent. and Treasury bills are
yielding 5 percent. The most recent stock price is $72.

a. Calculate the cost of equity using the dividend growth model method.

b. Calculate the cost of equity using the SML method.

c. Why do you think your estimates in (a) and (b) are so different?

24. Flotation Costs and NPV. Photochronograph Corporation (PC) manufactures
time series photographic equipment. It is currently at its target debt-equity ratio of
0.8. It's considering building a new $80 million manufacturing facility. This new
plant is expected to generate aftertax cash flows of $1 0.9 million in perpetuity. The
company raises all equity from outside fInancing. There are three financing options:

a. A lIell' isslle (~fcol/I1/uJl1 stock: The required return on the company's new equity
is 17 percent.

b. A lIeH' isslIe of20-ycar bOllds: If the company issues these new bonds at an
annual coupon rate of 9 percent. they will sell at par.

c. II/creased lise (~faCCOllllts jJaya!JfeJinancillg: Because this financing is part of
the company's ongoing daily business, the company assigns it a cost that is the
same as the overall firm WACC. Management has a target ratio of accounts
payable to long-term debt of .20. (Assume there is no difference between the
pretax and aftertax accounts payable cost)

What is the NPV of the new plant? Assume that the company has a 35 percent tax rate.

25. Project Evaluation. This is a comprehensive project evaluation problem bringing
together much of what you have learned in this and previous chapters. Suppose you
have been hired as a financial consultant to Defense Electronics, Inc. (DEI), a large.
publicly traded firm that is the market share leader in radar detection systems (ROSs).
The company is looking at setting up a manufacturing plant overseas to produce a
new line of RDSs. This will be a five-year project. The company bought some land
three years ago for $6 million in anticipation of using it as a toxic dump site for waste
chemicals, but it built a piping system to safely discard the chemicals instead. If
the land were sold today, the net proceeds would be $6.4 million after taxes. In five
years, the land will be worth $7 million after taxes. The company wants to build its
new manufacturing plant on this land; the plant will cost $9.8 million to build. The
following market data on DEI's securities are current:

25,0006.5 percent coupon bonds outstanding, 20 years to
maturity, selling for 96 percent of par; the bonds have a $1,000
par value each and make semiannual payments.

Bond Coupon Rate Price Quote Maturity Face Value

1 8.20% 110 5 years $20,000,000
2 7.40 106 8 years 40,000,000
3 8.00 109 15\/2 years 45,000,000
4 8.40 112 25 years 60,000,000

Debt:
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(Questions 24-25)
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400,000 shares outstanding, selling for $89 per share; the beta
is 1.20.

35,000 shares of 6.5 percent preferred stock outstanding, seIling
!')f $99 per share.

8 percent expected market risk premium: 5.20 percent risk-free
rate.

DEl's tax rate is 34 percent. The project requires $825,000 in initial net working
capital investment to get operational.

a. Calculate the project's Time 0 cash flow, taking into account aJl side effects.

b. The new RDS project is somewhat riskier than a typical project for DEI,
primarily because the plant is being located overseas. Management has told
you to use an adjustment factor of +2 percent to account for this increased
riskiness. Calculate the appropriate discount rate to use when evaluating
DE!"s project.

c. The manufacturing plant has an eight-year lax life. and DEI uses straight-line
depreciation. At the end of the project (i.e., the end of year 5), the plant can be
scrapped for $ I .25 million. What is the aftertax salvage value of this
manubcturing plant?

d. The company will incur $2.100.000 in annual Hxcd costs. The plan is to
manufacture 11,000 RDSs per year and sell them at 510,000 per machine; the
variable production costs are $9,300 per RDS. What is the annual operating cash
flow, OCF, from this project?

c. Finally, DEI's president wants you to throw all your calculations. all your
assumptions, and everything else into a report for the chief financial officer: all
he wants to know is what the RDS project's internal rate of return, IRR. and net
present value, NPV, are. What will you report'?

12.1 Cost of Equity. Go to tinance.yahoo.com and look up the information for
Washington Mutual (WM). a financial services company in the S&P 500. You
want to estimate the cost of equity for the company. First. find the current
Treasury bill ratc. Next, find the beta for Washington Mutual. Using the historical
market risk premium, what is the estimated cost of equity for Washington Mutual
using the CAPM? Now find the analyst's growth rate estimates for the next five
years for the company. Using this growth rate in the dividend discount model,
what is the estimated cost of equity'? Now find the dividends paid by the company
over the past five years and calculate the arithmetic and geometric growth rates in
dividends. Using these growth rates, what is the estimated cost of equity? Looking
at these four estimates, what cost of equity would you use for the company?

12.2 Cost of Debt. Go to www.nasdbondinfo.com and look up the outstanding
honds for Nikc. Record the most recent price and YTM of each bond issue.
Now go to www.sec.govandtind the most recent 10Q or 10K report fiIed by the
company and find the book value of each bond issue. Assuming Nike's tax rate is
38 percent. what is the cost of deht using book value weights? What is the cost of
debt using market value weights? vVhich of these numbers is more relevant?

401
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CHAPTER CASE
COST OF CAPITAL FOR HUBBARD COMPUTER, INC.

YOU have recently been hired by Hubbard Compu
ter, Inc. (HCI), in its relatively new treasury man

agement department. HCI was founded eight years
ago by Bob Hubbard and currently operates 74 stores
in the Southeast. HCI is privately owned by Bob and
his family, and had sales of $97 million last yeaL

HCI primarity sells to in-store customers who
come to the store and talk with a sales representa
tive. The sales representative assists the customer in
determining the type of computer and peripherals that
are necessary for the individual customer's comput
ing needs. After the oLdeL is taken, the customer pays
for the order immediately, and the computer is made
to fill the ordeL Delivery of the computer averages
15 days, and it is guaranteed In 30 days.

HC!'s growth to date has been financed by its
profits. When the company had sufficient capital, it
would open a new store. Other than scouting loca~

tions, relatively little formal analysIs has been used In

Its capital budgeting process. Bob has just read about
capital budgeting techniques and has come to you for
help. For starteLs, the company has never attempted
to determine its cost of capital, and Bob would like you
to perform the analysis. Since the company is privately
owned, it is difficult to determine the cost of equity for
the company. Bob wants you to use the pure play
approach to estimating the cost of capital for HCI,
and he has chosen Dell as a representative company.
The following steps will allow you to calculate this
estimate.

1. Most publicly traded corporations aLe Lequired
to submit quar.terly (100) and annual reports
(10K) to the SEC detailing the financial operations
of the company over the past quarter or year,
respectively. These corporate fillings are available
on the SEC Web site at www.sec.gov. Go to the
SEC Web site, follow the "Search for Company
Filings" link, the "Companies & Other Files" link,
enter "Dell Computer," and search for SEC filings

made by Dell. Find the most recent 100 or 10K
and download the form. Look on the balance
sheet to find the book value of debt and the book
value of equity. If you look fULtheL down the repoLt.
you should find a section titled "Long-teLm Debt
and Interest Rate Risk Management" that will
pLovide a breakdown of Dell's 10ng-teLm debt.

2. To estimate the cost of equity for Dell, go to finance.
yahoo.com and enter the ticker symbol DELL.
Follow the various links to answer the follOWing
questions: What is the most recent stock price
listed for Dell? What is the market value of equity, or
market capitalization? How many shares of stock
does Dell have outstanding? What is the most
recent annual dividend? Can you use the dividend
discount model in this case? What is the beta
for Dell? Now go back to finance.yahoo.com
and follow the "Bonds" link. What is the yield on
3-month TLeasuLy biils? Using the historical market
risk premium, what is the cost of equity for Dell
using the CAPM?

3. You now need to calculate the cost of debt for
Dell. Go to www.nasdbondinfocom, enter Dell
as the company and find the yield to maturity
for each of Dell's bonds. What is the weighted
average cost of debt for. Dell using the book value
weights and the market value weights? Does it
make a difference in this case if you use book
value weights or maLket value weights?

4. You now have all the necessary information to
calculate the weighted average cost of capital
for Dell. Calculate the weighted average cost
of capital for Dell using book value weights
and maLket value weights. Assume Dell has a
35 percent marginal tax Late. Which cost of capital
number is more relevant?

5. You used Dell as a pULe play company to estimate
the cost of capital for HCI. Are there any potential
problems with this approach in this situation?
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\ 1\ fiat do AutoNation, Cisco Systems, and Tribune Co. have

V Vin common? In 2006, all three companies issued debt and

used at teast a part of the proceeds to buy back some of their

own stock. AutoNation, the Fort Lauderdale-based auto parts

company, announced plans to repurchase about $1.2 billion of its

stock, which amounted to about 19 percent of the company's out

standing shares. To pay for the repurchase, the company issued

new bonds. This transaction essentially meant that the company

was swapping debt for equity. AutoNation went forward with the

swap even though rating agencies took a dim view-Standard &

Poor's and Fitch Ratings both downgraded the company's debt.

Cisco Systems issued debt for the first time, borrowing $6.5 billion,

even though the company had $15 billion in cash. At the same

time, the company announced a $5 billion stock repurchase.

Tribune Co., the newspaper publisher, issued $2 billion in debt

to help repurchase as much as 25 percent of its outstanding stock. Why did these companies all

The effect of financiallcvcrage.

The essentials of the bankruptcy process.

The impact of taxes and bankruptcy on
capital strucrure choice.

Self-study software 0
Multiple-choice quizzes

Flashcards for testing and learning

THIS CHAPTER PROVIDES YOU WITH
THE BASICS ON SOME OF THE MOST
IMPORTANT ISSUES IN FINANCE,
INCLUDING:

•
•
•

decide to swap debt for equity? We will explore this question and other issues in this chapter.

A firm's choice of how much debt it should have relative to equity is known as a capital

structure decision. Such a choice has many implications for a firm and is far from being a settled

issue in either theory or practice. In this chapter, we discuss the basic ideas underlying capital

structures and how firms choose them.

A firm's capitat structure is really just a reflection of its borrowing poticy. Should we borrow

a lot of money, or just a little? At first glance, it probably seems that debt is something to be
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avoided. Aher all, the more debt a firm has, the greater is the risk of bankruptcy. Whaf

we learn is that debt is really a dOUble-edged sword, and, properly used, debt can be

enormously beneficial to the firm.

A good understanding of the effects of debt financing is important simply because the

role of debt is so misunderstood, and many firms (and individuals) are far too conservative in

their use of debt. Having said this, we can also say that tirms sometimes err in the opposite

direction, becoming much too heavily indebted, with bankruptcy as the unfortunate conse

quence. Striking the right balance is what the capital structure issue is all about.

T hUS far. we have taken the firm"s capital structure as given. Debt·equity ralios don't
just drop on tinns from the sky. of course, so now it's time to wonder where they do

corne from. Going back lO Chapter 1. we call decisions about a tirm's debt~equity ratio
('{/pilal struclUre deci,\"jolJs. 1

For the most part. a nrm can choose any capital structure that it wants. If manage
ment so desired. a firm could issue some bonds and use the proceeds tu buy back some
stock, thereby increasing the debt-equity ratio. Alternatively. it could issue stock and use
the money to payoff some debt, thereby reducing the debt-equity ratio. Activities such
as these that alter the firm's existing capital structure are called capital res(ruclllrill~s. In
general, such restrLIcturings take place whenever the linn substitutes one capital structure
for another while leaving the firm's assets unchanged.

Since the assets of a firm are not directly affected by a capital restructuring, we can
examine the firm's capilal structure decision separately from its other activities. This
means that a firm can consider capilal restructuring decisions in isolation from its invest
ment decisions. In this chapter. then, we will ignore investment decisions and focus on the
long-term financing, or capital structure. question.

What we will sec in this chapter is that capital structure decisions can have important
implications for the value of the firm and its cost of capital. We will also tind that imp0I1anl
elements of the capita] structure decision are easy to identify. but precise measures of these
elements arc generally not obtainable. As a result. we are only able to give an incomplete
answer to the question or what the best capital structure might be for a particular firm at a
particular lime.

THE CAPITAL STRUCTURE QUESTION
How should a finn go about choosing its debt-equity ratio'? Here, as always, we assume
that the guiding principle is to choose the course of action that maximizes the value of a
share of stock. However. when it comes to capital structure decisions. this is essentially the
same thing as maximizing the value of the whole firm, and. for convenience, we will lend
to frame our discussion in terms of firm value.

In Chapter 12. we discussed the concept of the firm's weighted average cost of capital.
or WACC. You may recall that the WACC tells liS that thc firm's overall cost of capital is
a weighted average of the costs of the various components of the finn's capital structure.

lit is cUllventinnalto refer \(1 r.lcdsions regarding dcbt ;Jnd cquit), ;J.... n{pitaf Hrl/t'tlIrc> clt'(·;,f;OIl.l-. Huw~\'('r. the
termjilUmd(([ strucWre would be more accurale. and W~ use the terms interchangeably.
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When we described the WACC, we took the tirm's capital structure as given. Thus, one
important issue that we will want to explore in this chapter is what happens to the cost of
capital when we vary the amount of debt financing, or the debt-equity ratio,

A primary reason for studying the WACC is that the value of the firm is maximizcd
when the WACC is minimized, To see this, recall that the WACC is the discount rate appro
priate for the firm's overall cash flows. Since valucs and discount rates move in opposite
directions, minimizing the WACC will maximize the value of the firm's cash flows.

Thus, we will want to choose the llrm's capital structure so that the WACC is mini
miLcd. For this reason, we will say that one capital structurc is better than another if it results
in a lower weighted average cost of capital. Further, we say that a panicular debt-equity
ratio represents the optimal capital structure if it results in the lowest possible WACC. This
optimal capital structure is sometimes called the firm's target capital structure as well.

CONCEPT QUESTIONS

13.la What is the relationship between the WACC and the value of the firm'!

13.1b What is an optimal cupital slructure'?

THE EFFECT OF FINANCIAL LEVERAGE
In this section, we examine the impact of tinancialleverage on the payoffs to stockholders. As
you may recall, financial leverage refers to the extent to which a firm relies on debt. The more
debt financing a finn uses in its capital structure. the more financial leverage it employs.

As we describe. financial leverage can dramatically atter the payoffs to shareholders
in the firm. Remarkably. however. financial leverage may not affect the overall cost of
capital. If this is true, then a firm's capital structure is irrelevant because changes in capital
structure won't affect the value of the finn. We will return to this issue a little later.

The Impact of Financial Leverage

We stan by illustrating how financial leverage works. For now, we ignore the impact of taxes.
Also, for ease of presentation, we desclibe the impact of leverage in terms of its effects on
earnings per share, EPS, and return on equity, ROE. These are, of course, accounting numbers
and. as such. are not our primary concern. Using cash flows instead of these accounting num
bers would lead to precisely the same conclusions, but a little more work would be needed. We
discuss the impact of leverage on market values in a subsequent section.

Financial Leverage, EPS, and ROE: An Example The Trans Am Corporation
currently has no debt in its capital structure. The CFO, Ms. Mon'is, is considering a re
structuring that would involve issuing debt and using the proceeds to buy back some of the
outstanding equity. Table 13.1 presents both the CUlTent and proposed capital structures. As
shown, the firm's assets have a market value of 58 million, and there are 400,000 shares
outstanding. Because Trans Am is an all-equity firm, the price per share is S20.

The proposed debt issue would raise $4 million; the interest rate would be 10 percent.
Since the stock sells for $20 per share. the $4 million in new debt would be used to pur
chase $4 milliun/20 = 200.000 shares. leaving 200.000 outstanding. After the restructur
ing, Trans Am would have a capital structure that was 50 percent debt, so the debt-equity
ratio would be 1. Notice that, for now, we assume that the stock price will remain at $20.

13.2
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TABLE 13.1
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Current Proposed

Current and proposed
capital structures
for the Trans Am
Corporation

TABLE 13.2

Assets
Debt
Equity
Debt-equity ratio
Share price
Shares outstanding
Interest rale

$8,000,000
$0

$8,000,000
o

S20
400,000

10%

Current Capital Structure: No Debt

$8,000,000
$4,000,000
$4,000,000

1
$20

200,000
10%

Capital structure Recession Expected Expansion

scenarios for the EBIT $500,000 $1,000,000 $1,500,000
Trans Am Corporation Interest 0 0 0

Net income $500,000 $1,000,000 $1,500,000
ROE 6.25% 12.50% 18.75%
EPS $1.25 $2,50 $3.75

Proposed Capital Structure: Debt == $4 million

Recession Expected Expansion

EBIT $500,000 $1,000,000 $1,500,000
Interest 400,000 400,000 400,000

Net income $100,000 $ 600,000 $1,100,000
ROE 2.50% 15.00% 27.50%
EPS $.50 $3.00 $5.50

To investigate the impact of the proposed restructuring, Ms. Morris has prepared
Table 13.2. which compares the firm's current capital structure to the proposed capital
structure unuer three scenarios. The scenarios reflect different assumptions about the firm's
EBIT. Under the expected scenario, the EBIT is $1 million. In the recession scenario, EBIT
falls to $500.000. In the expansion scenario. it rises to $1.5 million.

To illustrate some of the calculations in Table 13.2. consider the expansion case. EBIT
is $1.5 million. With no debt (the current capital structure) and no taxes, net income is also
$].5 million. In this case. 1here are 400.000 shares worth $8 million total. EPS is therefore
$1.5 million/400,OOO = $3.75 per share. Also, since accounting return on equity. ROE, is
net income divided by total equity. ROE is $1.5 million/8 million ~ 18.75'7r 2

With $4 million in debt (the proposed capital structur~). things arc ~omewhat dirrcr~nt.

Since the interest rate is 10 percent. 1he interest bill is $400,000. With EBIT of $1.5 million,
interest of $400.000. and no taxes. net income is $1.1 million. Now there at-e only 200,000
shares worth $4 million total. EPS is therefore $], I millionl200.000 ~ $5.5 per share versus
the $3.75 per share that we calculated above. Furthermore, ROE is $1.1 million/4 million =
27.5%. This is well above the 18.75 percent we calculated for the current capital structure.

EPS versus EBIT The impact of leverage is evident in Table 13.2 when the effect of
the restructuring on EPS and ROE is examined. In particular. the variability in both EPS

2ROE is discussed in some detail in Chapter 3.
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FIGURE 13.1

Financial leverage:
EPS and EBIT for the
Trans Am CorporationNo debt

Advantage
to debt

800,000 1,200,000

With debt
4

3

2

Earnings before
a iL----j'------L---.L-_ interest and

taxes ($)

Earnings per
share ($)

-1

-2

and ROE is much larger under the proposed capital structure. This illustrates how financial
leverage acts to magnify gains and losses to shareholders.

In Figure 13.1, we take a closer look at the effcct of the proposed restructuring. This
figure plots earnings per share, EPS, against earnings before interest and taxes, EBIT, for
the cunent and proposed capital structures. The first line, labeled "No debt," represents
the case of no leverage. This line begins at the origin, indicating that EPS would be zero
if EBIT were LCro. From there, every $400,000 increase in EBIT increases EPS by $1
(beCJllSe there are 400,000 shares outstanding).

Thc second hoe represents the proposed capital structure. Here, EPS is negative if
EBIT is zero. This follows because $400,000 of interest must be paid regardless of the
firm's profits. Since there arc 200,000 shares in this case, the BPS is -$2 per share as
shown, Similarly. if EBIT were $400.000. EPS would be exactly zero.

The important thing to notice in Figure 13.1 is that the slope of the line in this second
case is steeper. In fact. I"l' every $400.000 increase in EBIT. EPS rises hy $2. so the line
is twicc as steep. This tells us that EPS is twice as sensitive to changes in EBIT because of
the financial leverage employed.

Another observation to make in Figure 13.1 is that the lines intersect. At that point,
EPS is exactly the same for both capital structures. To find this point, note that EPS is equal
to EBIT/400.000 in the no-debt case. In the with-debt case. EPS is (EBIT - $400,(00)/
200.000, If we set these equal to each other. EBIT is:

EBIT/400,000 = (EBIT - $400,000)/200,000

EBIT = 2 x (EBIT - $400,000)

EBIT = $800,000
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When EBIT is $800,000, EPS is $2 per share under either capital structure. This is labeled
as the break-even point in Figure 13. I: we could also call it the indifference point. If EBIT
is above this level. leverage is beneficial; if it is below this point, it is not.

There is another, more intuitive, way of seeing why the break-even point is $800,000.
Notice that, if the firm has no debt and its EBIT is S800,000, its net income is also
S800,OOO. In this case, the ROE is $800,000/8,000.000 = 10%. This is precisely the same
as the interest rate on the debt, so the firm earns a return that is just sufficient to pay the
interest.

~:lJm[!]JIII Break-Even EBIT

The MPD Corporation has dectded in favor of a capital restructuring. Currently, MPD uses no-debt

financing. Following tr,e restructuring, however, debt will be $1 million. The interest rate on the debt

will be 9 percent. MPD currently has 200,000 shares outstanding, and the price per share IS $20 If the

restructuring is expected to increase EPS, what is the minimum level for EBIT that MPD's management

must be expecting? Ignore taxes In answering

To answer, we calculate the break-even EBIT At any EBIT above this, the increased financial lev

erage will increase EPS, so this will tell us the minimum level for EBIT Under the old capital structure,

EPS IS simply EBIT/200,000 Under the new capital structure, the Interest expense will be $1 million x

09 = $90,000 Furthermore, with the $1 million proceeds, MPD will repurchase $1 mlIlion/20 = 50,000

shares of slack, leaVing 150,000 outstanding. EPS IS thus (EBIT - $90,000)/150,000.

Now that we know how to calculate EPS under both scenariOS, we set the two expressions for

EPS equal to each other and solve for the break-even EBIT:

EBIT/200.000 ~ (EBIT - $90,000)/150,000

EBIT ~ (4131 x (EBIT - $90,000)

EBIT ~ $360,000

Verify that. In either case, EPS 1$ $1.80 when EBIT !s $360,000. Management at MPD is apparently of

the opinion that EPS will exceed $1 80

Corporate Borrowing and Homemade Leverage

Based on Tables 13.1 and 13.2 and Figure 13.1, Ms. Morris draws the following conclusions:

I. The effect of linancialleverage depends on the company's EBIT When EBIT is
relatively high, leverage is beneficial.

2. Under the expected scenario, leverage increases the returns to shareholders, as
measured by both ROE and EPS.

3. Shareholders are exposed to more risk under the proposed capital structure since the
EPS and ROE are much more sensitive to changes in EBIT in this case.

4. Because of the impact that financial leverage has on both the expected return to
stockholders and the riskiness of the stock, capital structure is an important
consideration.

The first three of these conclusions are clearly correct. Does the last conclusion neces
sarily follow'? Surprisingly, the answer is no. As we discuss next, the reason is that share
holders can adjust the amount of financial leverage by borrowing and lending on their
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Proposed Capital Structure
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TABLE 13.3

EPS
Earnings for 100 shares
Net cost = 100 shares at $20 = $2.000

Recession

$ .50
50.00

Expected

$ 3.00
300.00

Expansion

$ 5.50
550.00

Proposed capital
structure versus
original capital
structure with
homemade leverage

Original Capital Structure and Homemade Leverage

Recession

EPS 5 1.25
Earnings for 200 shares 250.00
Less: Interest on $2,000 at 10% 200.00

Net earnings $ 50.00
Net cost = 200 shares at $20 - Amount borrowed $4,000-

Expected

$ 2.50
500.00
20000

5300.00
2.000 ~ $2,000

Expansion

$ 3.75
75000
200.00

555000

own. This use of personal borrowing to alter the degree of financial leverage is called
homemade leverage.

We will now illustrate that it actuaHy makes no difference whether or not Trans Am
adopts the proposed capital structure, because any stockholder who prefers the proposed
capital structure can simply create it using homemade leverage. To begin. the first part of
Table 13.3 shows what will happen to an investor who huys $2,000 worth of Trans Am
stock if the proposed capital structure is adopted. This investor purchases 100 shares of
stock, From Table 13.2, EPS will either be $,50, S3, or $5.50, so the total earnings for 100
shares will either be $50, $300, or $550 under the proposed capital structure.

Now, suppose Trans Am does not adopt the proposed capital structure. In this case,
EPS will be $1.25, $2.50, or $3.75. The second part of Table 13.3 demonstrates how a
stockholder who prefers the payoffs under the proposed structure can create them using
personal borrowing. To do this, the stockholder borrows $2,000 at 10 percent on his or
her own. Our investor uses this amount, along with the original $2,000, to buy 200 shares
of stock. As shown, the net payoffs are exactly the same as those for the proposed capital
structure.

How did we know to borrow $2.000 to create the right payoffs? We are trying to
replicate Trans Am's proposed capital structure at the personal level. The proposed capital
structure results in a debt-equity ratio of 1. To replicate this capital structure at the personal
level, the stockholder must borrow enough to create this same debt-equity ratio. Since the
stockholder has S2,OOO in equity invested, borrowing another $2,000 will create a personal
debt-equity ratio of I.

This example demonstrates that investors can always increase financial leverage them
selves to create a different pattern of payoffs. It thus makes no difference whether or not
Trans Am chooses the proposed capital structure.

Unlevering the Stock

In our Trans Am example, suppose management adopted the proposed capital structure. Further.

suppose that an Investor who owned 100 shares preferred the original capital structure Show how lhis

investor could "unlever" the stock to recreate the original payoffs

(continued)

homemade
leverage

The use of personal
borrowing to change
the overall amount of
finanCial leverage to
which the Individual is
exposed



410 PART 7 Lung-Term Financing

To create leverage, investors borrow on their own. To undo leverage, investors must loan out

money. For Trans Am, the corporatIon borrowed an amount equal to half its value. The investor can

unlever the stock by simply loaning out money In the same proportion In this case, the investor sells

50 shares for $1,000 total and then loans out the $1,000 at 10 percent The payoffs are calculated In

the table below

EPS (proposed structure)
Earnings for 50 shares
Plus: Interest on $1,000 @ 10%

Total payoff

Recession

$ .50
25.00

100.00

$125.00

Expected

$ 3.00
150.00
100.00

$250.00

Expansion

$ 5.50
275.00
100.00

$375.00

13.3

M& M Proposition I
The value or the firm
IS independent of Its
capital structure.

These are preciseiy the payoffs the Investor would have experienced under the original capital

structure

CONCEPT QUESTIONS

13.2a What is the impact of financial leverage on stockholders?

13.2b What is homemade leverage?

l3.2e Why is Trans Am's capital structure irrelevant?

CAPITAL STRUCTURE AND THE COST
OF EQUITY CAPITAL
We have seen that there is nothing special about corporate borrowing because investors can
borrow or lend on their own. As a result, whichever capital structure Trans Am chooses, the
stock price will be the same. Trans Am's capital structure is thus irrelevant. at least in the
simple world we have examined.

Our Trans Am example is based on a famous argument advanced by two Nobel laureates,
Franco Modigliani and Merton Miller, whom we will henceforth call M&M. What we illus
trated for the Trans Am Corporation is a special case of M&M Proposition I. M&M Pro
position I states that it is completely irrelevant how a firm chooses to arrange its finances.

M&M Proposition I: The Pie Model

One way to illustrate M&M Proposition I is to imagine two firms that are identical on the
left-hand side of the balance sheet. Their assets and operations are exactly the same. The
right-hand sides are different because the two firms tlnance their operations differently. In
this case, we can view the capital structure question in terms of a "pie" model. Why we
choose this name is apparent in Figure 13.2. Figure 13.2 gives two possible ways of cLltting
up this pie between the equity slice, E, and the debt slice, D: 40%-60% and 60%-40%.
However, the size of the pie in Figure 13.2 is the same for both firms because the value of
the assets is the same. This is precisely what M&M Proposition I states: The size of the pie
doesn't depend on how it is sliced.
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Two pie models of
capital structure

[13,1J

Cost of capital
(%)

I-=;....-----------l.~ WAGG = R.

1------------+ RD

Debt·equity ratio
(DIE)

R, = RA + (R, - RD) x (DIE) by M&M Proposition II

RA = WAGG = (EIV) x R£ + (O/V) X RD

whereV=D+E

The Cost of Equity and Financial Leverage:
M&M Proposition"

Although changing the capital structure of the firml1lay not change the firm's lolal value. it
does cause illlp0l1ant changes in the firm"s debt and equity. We now examine what happens
to a finn linanced with debt and equity when thc debt-equity ratio is changed. To simplify
our analysis. we will continue to ignore taxes.

Based on our discussion in Chapler 12. if we ignore taxes, the weightcd average cost
01" capital, WACC. is:

WACC = IE/V) x R. + (DIV) X RD

where V = E + D. We also saw that one way of interpreting Ihe WACC is as the required
return on the finn's overall assets. To remind us of this. we will use the symbol R._1 to stand
for the WACC and write:

R. = (E/V) x R. + (DIV) X RD

If we rearrange this to solve for the cost of equity capital. we see that:

R. = R. + IRA - R D) x (DIE)

This is the famous M&M Proposition II, which tells us that the cost of equily depends on
three things: the required rate of return on the firm's assets. R.-l; the firm's cost of debt, R,,;
and the tirm's debt-equity ratio, DIE,

Figure 13.3 summarizes our discussion thus far by plotting the cost of equity capital,
Nf., againsl the debt·equity ratio. As shown. M&M Proposition II indicates Ihat the cost of

FIGURE 13.3

The cost of equity
and the WACC, M&M
Propositions I and II
with no taxes

M&M Proposition II

A firm's cost of equity
capital is a positive
linear funClIon of its
capital structure
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business risk
The equity risk that
comes from the nature
of the frrm's operating
activities
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equity. Rf., is given by a straight line with a slope of (R.\ - RJ). The y-intercept corresponds
to a firm with a debt-equity ratio of zero, so R,\ = Rl.' in that case. Figure 13.3 shows that.
as the finn raises its debt-equity ratio. the increase in leverage raises the risk of the equity
and therefore the required return, or cost of equity (Rt:l

Notice in Figure 13.3 that the WACC doesn't depend on the debt-equity ratio; ifs the same
no matter what the debt-equity ratio is. This is another way of stating M&M Proposition I:
The finn's overall cost of capital is unaffected by its capital structure. As illustrated, the fact
that the cost of debt is lower than the cost of equi ty is exactly offset by the increase in the cosl
of equity from borrowing, In other words. the change in the capital structure weights (EN and
DN) is exactly olfset by the change in the cost of equity (R,), so the WACC stays the same.

The Cost of Equity Capital

The Ricardo Corporation has a weighted average cost of capital (Ignorrng taxes) of 12 percent It

can borrow at 8 percent Assuming that Ricardo has a larget capital structure 01 80 percent equity

and 20 percent debt. what IS ItS cost of equIty? What IS the cost of equity If the target capital structure IS

50 percent equity? Calculate the WACC. using your answers to verify that It IS the same in both cases

According 10 M&M Proposillon II, the cost of equity, Rf , IS:

Rr = R, + (R. - Reo) x (DIE)

In the first case. the debt-eqUity ratio IS 2/.8 = 25. so the Cosl of the equity is

R, = 12% + (12% - 8%) x .25

= 13%

In the second case. verify that the debt-eqully ratio IS 1 0, so the cost or equity is 16 percent.

We can now calculate the WACC assuming lhat the percentage of equity financing IS 80 percent.

the cost of equity IS 13 percent, and the tax rale is zero:

WAGG = (ElV) x R, + (O/V) x Ru

= 80x 13% + .20 x 8%

= 12%

In the second case, the percentage of equIty financing IS 50 percent and the cost of equity is

16 percent. The WACC IS

WAGG = (ElV) x R, + (O/V) x Ro

= 50 x 16% + 50 x 8%

= 12%

As we calculated, the WACe is 12 percent In both cases

Business and Financial Risk

M&M Proposition II shows that the finn's cost of equity can be broken down into two
components. The first component, R,\. is the required return on the firm's assets overall,
and it depends on the nature of the firm's operating activities. The risk inherent in a firm's
operations is called the business risk of the firm's equity. Refen-ing back to Chaplcr II,
we see that this business risk depends on the systematic risk of thc firm's assets. The greater
a firm's business risk, the greater R..t will be. and. all other things being the same. the greater
will be the lirm's cost of equity,
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The second component in the cost of equity, (RA - Rf)) X (D/E), is determined by the
tinn's tinancial structure. For an all-equity firm, this component is zero. As the finn begins
to rely on debt financing, the required return on equity rises. This occurs because the debt
financing increases the risks borne by the stockholders. This extra risk that arises from the
use of debt financing is called the financial risk of the firm's equity.

The total systematic risk of the firm's equity thus has two parts: business risk and
financial risk. The tirst part (the business risk) depends on the firm's assets and opera
tions and is not affected by capital structure. Glven the firm's business risk (and its cost
of debt), the second part (the financial risk) is completely determined by financial policy.
As we have illustrated, the firm's cost of equity rises when it increases its use of financial
leverage because the financial risk of the equity increases while the business risk remains
the same.

CONCEPT QUESTIONS

13.3a What does M&M Proposition I state?

13.3b What are the three determinants of a firm's cost of equity?

13.3(' The total systematic risk of a firm's equity has two parts. What are they?

CORPORATE TAXES
AND CAPITAL STRUCTURE

Debt has two distinguishing features that we have not taken into proper account. First, as
we have mentioned in a number of places, interest paid on debt is tax deductible. This is
good for the firm, and it may be an added benefit to debt financing. Second, failure to meet
debt obligations can result in bankruptcy. This is not good for the firm, and it may be an
added cost of debt financing. Since we haven't explicitly considered either of these two
features of debt. we may get a different answer about capital structure once we do. Accord
ingly, we consider taxes in this section and bankruptcy in the next one.

We can start by considering what happens when we consider the effect of corporate
taxes. To do this, we will examine two finns, Firm U (unlevered) and Firm L (levered).
These two firms are identical on the left-hand side of the balance sheet, so their assets and
operations are the same.

We assume that EBIT is expected to be $1,000 every yearforever for hoth firms. The
ditference between the two firms is that Firm L has issued $1,000 worth of perpetual bonds
on which it pays 8 percent interest each year. The interest bill is thus .08 X $1,000 = $80
every year forever. Also, we assume that the corporate tax rate is 30 percent.

For uur two firms, U and L. we can now calculate the following:

Firm U Firm L

EBIT $1.000 $1,000
Interest 0 80

Taxable income S1.000 $ 920
Taxes (30%) 300 276

Net income $ 700 $ 644

413

financial risk

The equity risk that
comes from the financial
policy (i.e., capital
structure) of the firm

13.4
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The Interest Tax Shield

To simplify things, we will assume that depreciation is zero. We will also assume thal capi
lUI spending is zero and that there are no additions to NWC. In this case, cash flow from
assets is simply equal to EBIT - Taxes. For Firms U and L. we thus have:

Cash Flow from Assets

EBIT
-Taxes

Total

Firm U Firm L

$1.000 51.000
300 276

$ 700 5 724

We immediately see that capital structure is now having some effet:( because the cash flows
from U and L are not the same even though the two firms have identical assets.

To see what's going on, we can compute the cash flow 10 sfOckholdcrs and bond
holders.

Cash Flow

To stockholders
To bondholders

Total

Firm U

5700
o

5700

Firm L

$644
80

$724

interest tax shield

The tax saving aHained
by a flrm from (he lax
deductibility 01 interest
expense

What we are seeing is that the tutal cash flow to L is $24 more. This occurs because L's
tax bill (which is a cash outflow) is $24 less. The fact that interest is deductible for tax
purposes has generated a lUx saving equallU the inferest payment ($80) multiplied by the
corporate tax rate (30 percent): S80 X .30 =: $24. We call this tax saving the interest

tax shield.

Taxes and M&M Proposition I

Since the debt is perpetual, the same $24 shield will be generated every year forever. The
aftertax cash flow to L will thus be the same $700 that U carns plus the $24 tax shield.
Since L's cash flow is always $24 greater. Firm L is worth more than Firm U by the value
of this $24 perpetuity.

Because the tax shield is generated by paying interest. it has the same risk as the debt.
and 8 percent (the cost of debt) is therefore the appropriate discount rate. The value of the
tax shield is thus:

PV = $24 = .30 x $1,000 x .OB = .30 x $1,000 = $300
.OB .08

As our example illustrates, the present value of the interest tax shield call be written as:

Present value of the interest tax shield = (Tc x D X RD)/RD

= Tcx D
[13.2]

We have nuw come up \\,jth another famous result. M&M Proposition I with corporate
laxes. We have seen lhal the value of Fiml L. VL, exceeds Ihe value of Finn U. Vu, by the
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Vl = Vu + Tc x D

= Value of firm
with debt
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FIGURE 13.4

M&M Proposition I
with taxes

Vu 1"'=;;..-----------+------...., Vu = Value of firm
with no debt

L- --L ~ Total debt
(0)

The value of the firm increases as total debt increases because of the interest
tax shield. This is the basis of M&M Proposition I with taxes.

present value of the interest tax shield, Tc X D. M&M Proposition I with taxes therefore
states that:

[13.3]

The effect of borrowing in this case is illustrated in Figure 13.4. We have plotted the
value of the levered llrm, VL> against the amount of debt, D. M&M Proposition J with
corporate taxes implies that the relationship is given by a straight line with a slope of Te.

In Figure 13.4, we have also drawn a horizontal line representing Vu. As is shown, the
distance between the two lines is Tc X D, the present value of the tax shield.

As Figure 13.4 indicates, the value of the firm goes up by $.30 for every $1 in debt. In
other words. the PY per dol/ar of debt is $.30. It is difficult to imagine why any corpora
tion would not borrow to the absolute maximum under these circumstances.

Conclusion

The result of our analysis in this section is that. once we include taxes, capital structure
definjtely matters. However. we immedj,Hely reach (he ilJogicaJ conclusion that the optimal
capital structure is 100 percent debt. Of course, we have not yet considered the impact of
bankruptcy, so our story may change. For future reference, Table 13.4 contains a summary
of the various M&M calculations and conclusions.

CONCEPT QUESTIONS

13.4a Wbat is the relationship between the value of an unlevered fim) and the value of a
levered finn once we consider the effect of corporate taxes?

13.4b ff we only consider the effect of taxes, what is the optimum capital structure?
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I. The no-tax case
A Proposition I: The value of the firm levered (Vd is equal to the value of the firm

unlevered (Vu):

Vl = Vu

B. Implications of Proposition I:
1. A firm's capital structure is irrelevant
2. A firm's weighted average cost of capital, WAGe, is the same no matter what

mixture of debt and equity is used to finance the firm.
C. Proposition II: The cost of equity, RE, is:

R,~ R, + (R, - Ro) x DIE

where RA is the WACe, RD is the cost of debt, and DIE is the debt·equity ratio.
D. Implications of Proposition II:

1. The cost of equity rises as the firm increases its use of debt financing.
2. The risk of the equity depends on two things: the riskiness of the firm's operations

(business risk) and the degree of financial leverage (financial risk). Business risk
determines RA ; financial risk is determined by DIE.

II. The tax case
A. Proposition I with taxes: The value of the firm levered (VL) is equal to the value of the

firm unlevered (Vu) plus the present value of the interest tax shield:

Vl = Vu + Tc x 0

where Tc is the corporate tax rate and 0 is the amount of debt.
B. Implications of Proposition I with taxes:

1. Debt financing is highly advantageous, and, in the extreme, a firm's optimal capital
structure is 100 percent debt.

2. A firm's weighted average cost of capital, WACC, decreases as the firm relies more
heavily on debt financing.

BANKRUPTCY COSTS
One limit to the amount of debt a firm might use comes in the form of bankruptcy costs.
As the debt-equity ratio rises, so too does the probability that the firm will be unable to pay
its bondholders what was promised to them. When this happens, ownership of the firm's
assets is ultimately transferred from the stockholders to the bondholders.

In principle, a firm becomes bankrupt when the value of its assets equals the value of
its debt. When this occurs, the value of equity is zero and the stockholders turn over control
of the firm to the bondholders. At this point. the bondholders hold assets whose value is
exactly equal to what is owed on the debt. In a perfect world. there are no costs associated
with this transfer of ownership, and the bondholders don't lose anything.

This idealized view of bankruptcy is not, of course, what happens in the real world.
Ironically, it is expensive to go bankrupt. As we discuss. the costs associated with bank
ruptcy may eventually otfset the tax-related gains from leverage.

Direct Bankruptcy Costs

When the value of a firm's assets equals the value of its debt, then the firm is economi
cally bankrupt in the sense that the equity has no value. However, the formal turning over
of the assets to the bondholders is a legal process, not an economic one. There are legal
and administrative costs to bankruptcy, and it has been remarked that bankruptcies are to
lawyers what blood is to sharks.

Because of the expenses associated with bankruptcy, bondholders won't get all that
they are owed. Some fraction of the firm's assets will "disappear" in the legal process of



C HAP TEA 13 Leverage and Capital Structure

going bankrupc. These are the legal and administrative expenses associated with the bank
ruptcy proceeding. We call these costs direct bankruptcy costs.

Indirect Bankruptcy Costs

Because it is expensive to go bankmpt. a finn will spend resources to avoid doing so.
When a firm is having significant problems in meeting its debt obligations, we say that
it is experiencing financial distress. Some financially distressed firms ultimately file for
bankruptcy, but most do not because they are able to recover or otherwise survive.

The costs of avoiding a bankruptcy filing incurred by a financially distressed firm are
called indirect bankruptcy costs. We use the term financial distress costs to refer
generically to the direct and indirect costs associated with going bankrupt and/or avoiding
a bankruptcy filing.

The problems that corne up in financial distress are particularly severe, and the
financial distress costs are thus larger, when the stockholders and the bondholders are
different groups. Until the firm is legally bankrupt, the stockholders control it. They,
of course. will take actions in their own economic interests. Since the stockholders can
be wiped out in a legal bankruptcy, they have a very strong incentive to avoid a bank
ruptcy filing.

The bondholders. on the orher hand, are primarily concerned with protccting the value
of the firm's assets and \\'ill try to take control away from the stockholders. They have a
strong incentive to seek bankruptcy to protect their interests and keep stockholders from
further dissipating the assets of the lirm. Thc net effect of all this fighting is that a long.
drawn-out, and potentially quite expensive legal battle gets started.

Meanwhile, as the wheels of justice turn in their ponderous way, the assets of the firm
lose value because management is busy trying to avoid bankruptcy instead of running the
business. Normal operations are disrupted, and sales are losl. Valuable employees leave,
potcntially fruitful programs are dropped to preserve cash, and otherwise profitable invest
ments are not taken.

These are all indirect bankruptcy costs, or costs of financial distress. Whether or not
the firm ultimately goes bankrupt, the net effect is a loss of value because the firm chose
to use debt in its capital structure. It is this possibilily of loss that limits the amount of debt
that a firm will choose to use.

CONCEPT QUESTIONS

13.5a What are djrect bankruptcy costs?

13.Sb What are inrurec[ bankruptcy cos[s?

OPTIMAL CAPITAL STRUCTURE
Our previous two sections have established the basis for an optimal capital structure. A firm
will borrow because the interest tax shield is valuable. At relatively low debt levels, the
probability of bankruptcy and financial distress is low, and the benefit from debt outweighs
the cost. At very high debt levels, the possibility of financial disrress is a chronic, ongoing
problem for the firm, so the benefit from debt financing may be more than offset by the
financial distress costs. Based on our discussion, it would appear that an optimal capital
structure exists somewhere in between these extremes.

4t7

direct bankruptcy
costs
The costs that are
directly associated
With bankruplcy.
such as legal and
administrative
expenses.

indirect
bankruptcy costs
The costs of avoiding
a bankruptcy filing
incurred by a
finanCially distressed
firm.

financial distress
costs
The direct and Indirect
costs associated with
gOing bankrupt or
experiencing finanCial
distress.

13.6
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According to the static theory, the gain from the tax shield on debt is offset by financial
distress costs. An optimal capital structure exists that just balances the additional gain from
leverage against the added financial distress costs.

The Static Theory of Capital Structure

The theory of capital structure that we have outlined is called the static theory of capital
structure. It says that tlrms borrow up to the point where the tax bendit from an extra dol
lar in debt is exactly equal to the cost that comes from the increased probability of financial
distress. We call this the static theory because it assumes that the firm is fixed in terms of its
assets and operations and it only considers possible changes in the debt-equity ratio.

The static theory is illustrated in Figure l3.5, which plots the value of the llrm, VL,

against the amount of debt, D. In Figure 13.5, we have drawn lines corresponding to three
different stories. The first is M&M Proposition J with no laxes. This is the horizontal hne
extending from Vu, and it indicates that the vaJue of the firm is unaffected by its capital
structure. The second case, M&M Proposition I with corporate taxes, is given by the
upward-sloping straight line. These two cases are exactly the same as the ones we previ
ously illustrated in Figure 13.4.

The third case in Figure 13.5 illustrates our current discussion: The value of the firm
rises to a maximum and then declines beyond that point. This is the picture that we get
from our static theory. The maximum value of the firm, V..*', is reached at a debt level of
D*, so this is the optimal amount ufborrowing. Put another way, the finn's optimal capital
structure is composed of D*/VL* in debt and (1 - D*/Vr.*) in equity.

The final thing to notice in Figure 13.5 is that the difference between the value of the
finn in our static theory and the M&M value of the firm with taxes is the loss in value
from the possibility of financial distress. Also, the difference between the static theory
value of the firm and the M&M value with no taxes is the gain from leverage, net of
distress costs.
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Optimal Capital Structure and the Cost of Capital

As we discussed earlier. the capital structure that maximizes the value of the nnn is also
the one thm minimizes the cost of capital. With the help of Figure 13.6. we can illustrate
this point and tie together our discussion of capital structurc and cost of capital. As we
have SCCIl. there are esseJ1(ially three cases. We will use the simplest of the three cases as
a starling point and thcll build up to the static theory of capital structure. Along the way.
we will pay particular attention to the connection between capital stmclUre. linn value, and
cost of capital.

Figure 13.6 illustrates the original Modjgliani and Miller, M&M, no-tax, no-bankruptcy
argument in Case I. This is the most basic case. In the top part, we have plotted the value
of the finn, VI, against total debt, D. When there are no taxes, bankruptcy costs. or other
real-world imperfections, we know that the total value of the firm is not affected by its
deht policy, so VI is simply constant. The boltom part of Figure 13.6 tells the same story in
terms of the cost of capital. Here. the weighted average cost of capital, WACC. is plotted
against the debt~to-equity ratio, DIE. As with total firm value, the overall cost of capital is
not affcctcd by debt policy in this basic case, so the WACC is constant.

Next. we consider what happens to the original M&M arguments once taxes are
introduced. As Case II illustrates. the firm's value now critically depends on its debt policy.
The morc the lirm borrows. the more it is worth. From our earlier discussion. we know that
Ihis happens because intcresl payments are tax deductible. and the gain in firm value is just
equal to the present value of the interesl lax shield.

In the bottom pari of Figure 13.6. notice how Ihe WACC declines as the firm uses more
and more debt financing. As the firm increases its fillallcialleverage. the cost of equity does
increase, but this increase is more than offset by the tax break associated with debt financ
ing. As a result. the firm's overall cost of capital declines.

To finish our story. we include the impact of hankruptcy. or financial distress. costs to
get Case Ill. As is shown in the top part of Figure 13.6. the value of the firm will not be
as large as we previously indicated. The reason is Ihat the firm's value is reduced by the
present value ohhe potential future bankruptcy costs. These costs grow as the firm borrows
more and more. and they eventually overwhelm the tax advantage of debt financing. The
optimal capital structure occurs at D*, the point at which the tax saving from an additional
dollar in debt financing is exuctly balanced by the increased bankruptcy costs associated
with the additional borrowing. This is the essence of the static theory of capital structure.

The bottom pmt of Figure 13.6 presents the optimal capital structure in terms of the
cost of capitaL Corresponding to D*". the optimal debt IcveL is the optimal debt-to-equity
ratio. D*IE*. Ar Ihis level of debt financing, the lowest possible weighted avemge cost of
capila!. WACC* occu,-,;.

Capital Structure: Some Managerial Recommendations

The static model that we have described is not capable of identifying a prccise optimal
capital structure. but it does point out two of the more relevant factors: taxes and financial
distress. We can draw some limited conclusions concerning these.

Taxes First of all. the tax benefit from leverage is obviously only importnnt to firms that
<.Ire in a tax-paying position. Finns with substantial accumulated losses will get lillie value
from the interest tax shield. Furthermore. finns that have substantial tax shields from other
sources. such as depreciation. will get less benefit from leverage.

Also. not all firms have the same tax rate. The higher the tax rate. the greater the incen
tive tu borrow.
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FIGURE 13.6

The capital structure
question

Value
of the
firm
(Ve)

Net gain from leverage
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Case II
M&M (with taxes)

Case III
Static theory

Case I
M&M (no taxes)

Total
L---------------I-D-.------~debt (D)
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WACC' - - - - - -
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Case I
M&M (no taxes)

Case III
Static theory

Case II
M&M (with taxes)

Debt-equity ratio
(DIE)

Case I
With no taxes or bankruptcy costs, the value of the firm and its weighted average cost of
capital are not affected by capital structures.

Case II
With corporate taxes and no bankruptcy costs, the value of the firm increases and the
weighted average cost of capital decreases as the amount of debt goes up.

Case III
With corporate taxes and bankruptcy costs, the value of the firm, VL, reaches a maximum
at D*, the optimal amount of borrowing. At the same time, the weighted average cost of
capital, WAGG, is minimized at D*/ E*.
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Financial Distress Finns with a greater risk of experiencing financial distress will
borrow less than firms with a lower risk of financial distress. For example. all other things
being equal, the greater the volatility in EBIT. the less a firm should borrow.

In addition. llnancial distress is more costly for some firms than for others. The costs
of financial distress depend primarily on the tirOl's assets. In particular. financial distress
costs will be determined by how easily ownership of those assets can be transferred.

For example, a finn with mostly tangible assets that can be sold without great loss in
value will have an incentive to borrow more. For firms that rely heavily un intangibles.
such as employee talent or growth opportunities. debt will be less attractive since these
assets effectively cannot be sold.

CONCEPT QUESTIONS

13.6a Can you describe the trade-off thai defines the static theory of capital structure"?

13.6b What are the important factors jn making capital structure decisions?

OBSERVED CAPITAL STRUCTURES
No two finns have identical capital structures. Nonetheless, there are some regular ele
ments that we see when we stal1 looking at actual capital structures. We discuss a few of
these next.

The most striking thing we observe about capital structures. particularly in the United
States, is that most corporations seem to have relatively low debt-equity ratios. In fact, most
corporations use much Jess debt financing than equity financing. To illustrate. Table 13.5

13.7
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TABLE 13.5 Capital structures for U.S. industries

Ratio of Debt
to Total Ratio of Debt Number of SIC

Industry Capital'" to EqUity Companies Code Representative Companies

Drugs 6.39 6.82 209 283 Merck, Pfizer
Petroleum refining 22.30 28.70 15 291 ExxonMobil, ChevronTexaco
Steel 34.68 53.11 22 331 United States Steel, Nucor
Computers 10.68 11.96 99 357 Dell, Hewlett~Packard
Electronic components 6.97 7.49 121 367 Intel, Texas Instruments
Motor vehicles 26.36 35.79 39 371 General Motors, Ford
Airlines 64.35 180.48 19 451 Delta, Southwest
Telephone 39.83 66.38 46 481 Verizon. AT&T
Cable and pay television 37.26 61.89 8 484 Comcast, DirecTV
Department stores 46.13 85.63 9 531 Kohl's, Neiman~Marcus
Variety stores 8.93 9.81 14 533 Wal·Mart, Target
Grocery stores 39.92 66.46 18 541 Kroger, Safeway
Consumer electronics 9.67 10.71 10 573 Best Buy, Circuit City
Eating and drinking places 27.00 36.98 65 581 McDonald's, Wendy's
Banks 42.39 73.59 340 602 Bank of America, Wells Fargo
Brokers 29.54 42.77 28 621 Merrill Lynch, T.D. Ameritrade

~Debt is the book value of preferred stock and long-term debt, Including amounts due to one year. Equity IS the market value of outstanding shares.
Total capital is the sum of debl and eqUity. Median values are shown.

Source: Cost of Capital. 2004 Yearbook (Chicago: Ibbotson Associates, Inc., 2004).
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presents median debt ratios and debt-equity ratios for various U.S. industries classiiied by
SIC code (we discussed such codes in Chapter 3).

In Table 13.5, what is most striking is the wide variation across industries, ranging
from essentially no debt for drug and computer companies to relatively heavy debt usage
in the department store and steel industries. Notice that these last two industries are the
only ones for which more debt is used than equity. and most of the other industries rely far
more heavily on equity than debt. This is true even though many of the companies in these
industries pay substantial taxes. Table 13.5 makes it clear that corporations have not, in
general, issued debt up to the point that tax shelters have been completely used up, and we
conclude that there must be limits to the amount of debt corporations can use. Take a look
at our nearby W(Jrk the Web box for more on actual capital structures.

Different industries have different operating characteristics in terms of. for example,
EBIT volatility and asset types, and there does appear to be some connection between these
characteristics and capital structure. Our story involving tax savings and financial distress
costs undoubtedly supplies part of the reason. but. to date, there is no fully satisfactory
theory that explains these regularities in capital structures.

.

W hen it comes to capital structure, all companies (and industries) are not created equal. To
illustrate, we looked up some capital structure information on Allied Waste Industries (AW) and

Johnson & Johnson (JNJ) using the ratio area of today.reuters.com. Allied Waste's capital structure

looks like this:

FINAtlClAl STREtlGTH

Company Industry Sector

Quick Ratio (MRQ) 0.68 086 0.80

Current Ratio (MOO) 068 1.14 1.32

LT Debt 10 Eql,ldy (MRQ) 190 13' 0.91

Total Debt to Eqully (MRQ) 1.97 1.45 1.04

Interest Coverage (TTM) 186 398 8.21

S&P 500

1.22

1.74

0.53

0.62

13.76

For every dollar of equity, Allied Waste has long-term debt of $1.90 and total debt of $1.97. Compare
this result to Johnson & Johnson:

FINANCIAL STRENGTH

Company Industry Sector S&P 500

Quick Ratio (MRQ) 223 1,41 1.89 1.22

Current Ratio (MRQ) 2,59 2.12 2.70 1.74

LT Debt to Equdy (MRQ) 0.05 0.24 0.35 053

Total Debt to Equdy (MRQ) 0.06 0.29 0.40 0.62

Interest Coverage (TTM) NM 18.17 15.75 1376

For every dollar of equity, Johnson & Johnson has only $0.05 of long-term debt and total debt of $0.06.
When we examine the industry and sector averages, the differences are again apparent. The waste
management industry on average has $1.34 of long-term and $1.45 of total debt for every dollar of
equity. By comparison, the pharmaceutical industry on average has only $0.24 of fang-term debt and
$0.29 of total debt for every dollar of equity. Thus, we see that choice of capital structure is a manage
ment decision, but it is clearly also influenced by industry characteristics.
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CONCEPT QUESTIONS

13.73 Do U.S. corporations rely heavily on debt financing?

13.7b What regularities do we observe in c:Ipital structures'!

A QUICK LOOK AT THE BANKRUPTCY PROCESS
As we have discussed. aile of the consequences of using debt is the possibility of financial
distress, which can be delined in several ways:

1. Bllsinessfailure. This term is usually used to refer to a situation in which a business
has terminated with a loss 10 creditors. but even un all-equity finn call fail.

2. Legal hallkntptc.\: Firms or creditors bring petitions 10 a federal COllrt for bankruptcy.
Bankruptcy is a legal proceeding for liquidating or reorganizing a business.

3. Technical illso!l'emy. Technical insolvency occurs when a firm is unable to meet its
linancial obligations.

4. Acco/lnting illsn/vellc.\: Firms with negativl: net worth are insolvent un the books.
This happens when the tolal book liabilities exceed the book vaJue of the total assets.

We now very briefly discuss some of the terms and more relevant issues associmcd
with bankruptcy and linancial distress.

Liquidation and Reorganization

Firms that cannot or choose not to make contractually required payments to creditors have
two basic options: liquidation or reorganization. Liquidation Tlleans lermination orthe firm
as a going concern. and it involves selling off the assets of the firm. The proceeds, net of
selling costs, are distributed to creditors in order of established priority. Reorganization is
the option of keeping the firm a going concern; it often involves issuing new securities to
replace old securities. Liquidation or reorganization is the resuh of a bankruptcy proceed
ing. Which occurs depends on whether the firm is worth more "dead or alive."

Bankruptcy Liquidation Chapter 7 of the Federal Bankruptcy Refurm Act of 1978
deals with ''straight'' liquidation. The following sequence of events is typical:

l. A petition is filed in a fedcral cOLIn. A corporation may file a voluntary petition. or
involuntary petitions may be tiled against the corporation by several of its creditors.

2. A trustee-in-bankl1lptcy is elected by the creditors to take over the assets of the
debtor corporation. The trustee wlll attempt to liquidate the assets.

3. When the assets arc liquidated, after payment of the bankruptcy administration costs,
the proceeds are distributed among the creditors.

4. If any proceeds remain. after expenses and payments to creditors, they are distributed
to the shareholders.

The distribution of the proceeds of the liquidation occurs according to the following
priority list:

I. Administrative expenses associated with Ihe bankruptcy.

2. Other expenses arising after the filing of an involuntary bankruptcy petition but
before the appointment of a trustee.
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3. Wages. salaries, and commissions.

4. Contributions to employee benefit plans.

S. Consumer claims.

6. Government tax claims.

7. Payment to unsecured creditors.

8. Payment to preferred stockholders.

9. Payment to common stockholders.

This priority list for liquidation is a reflection of the absolute priority rule (APR). The
higher a claim is on this list. the more likely it is to be paid. In many of these categories.
there arc various limitations and qualifications that we omit for the sake of brevity.

Two qualifications to this list are in order. The first concerns secured creditors. Such
creditors are entitled to the proceeds from the sale of the security and are outside this
ordering. However, if the secured property is liquidated and provides cash insufficient to
cover the amount owed, the secured creditors join with unsecured creditors in dividing the
remaining liquidated value. In contrast, if the secured property is liquidated for proceeds
greater than the secured claim. the net proceeds are used to pay unsecured creditors and
others. The second qualification to the APR is that, in reality. what happens, and who gets
what in the event of bankruptcy, is subject to much negotiation, and. as a result, the APR
is frequently not followed.

Bankruptcy Reorganization Corporate reorganization takes place under Chapter 11
of the Federal Bankruptcy Reform Act of 1978. The general objective of a proceeding un
der Chapter II is to plan to restructure the corporation with some provision for repayment
of creditors. A typical sequence of events follows:

1. A voluntary petition can be filed by the corporation. or an involuntary petition can be
filed by creditors.

2. A federal judge either approves or denies the petition. If the petition is approved, a
time for filing proofs of claims is set.

3. In most cases, the corporation (the "debtor in possession") continues to run the
business.

4. The corporation (and, in certain cases, the creditors) submits a reorgani/ation plan.

5. Creditors and shareholders are divided into classes. A class of creditors accepts the
plan if a majority of the class agrees to the plan.

6. After its acceptance by creditors, the plan is confirmed by the court.

7. Payments in cash, property, and securities are made to creditors and shareholders.
The plan may provide for the issuance of new securities.

8. For some fixed length of time, the finn operates according to the provisions of the
reorganization plan.

The corporation may wish to allow the old stockholders to retain some participation in
the firm. Needless to say. this may involve some protest by the holders of unsecured
debt.

To give you some idea of the costs associated with a bankruptcy, consider the case
of the energy giant Enron, which filed for bankruptcy in December 2001. The company
wanted to reorganize through the bankruptcy process, but complications soon arose. In fact.
the company filed at least six reorganization plans. By the end of 2006. it was estimated
that lawyers, consultants, accountants, and other professionals had earned nearly $1 billion
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in fees. The next largest fees appear to have been paid to those involved in the WorldCom
bankruptcy. The fees in that case reached a mere S600 million.

So-called prepackaged bankruptcies are a relatively new phenomenon. What happens
is thal the corporation secures the necessary approval of a bankruptcy plan from a majority
of its creditors first. and then it files for bankruptcy. As a result. the company enters bank
ruptcy and reemerges almost immediately.

For example, in November 2004, Trump Hotels and Casinos filed for Chapter I I
bankruptcy, This was the second bankruptcy proceeding for the company. Fortunately for
"The Donald," creditors didn't say "You're fired!" Under the terms of the deal, Trump's
stake in the company was cut, but he stayed on as chairman of the board and CEO, He
also receivcd, among other things, a 25 percent stake in the Miss USA Pageant and four
acrcs of land in Atlantic City. The then-current bondholders agreed to exchange their
bonds for a combination of new bonds with a lower coupon rate, along with cash and
stock.

In some cases, the bankruptcy procedure is needed to invoke the "cram-down" power
of the bankruptcy court. Under certain circumstances, a class of creditors can be forced
to accept a bankruptcy plan evcn if they vote not to approve it, hence the remarkably apt
description "cram down,"

In 2005, Congress passed the most significant overhaul of U,S. bankruptcy laws in
the last 25 years. the Bankruptcy Abuse Prevention and Consumer Protection Act of 2005
(BAPCPA). Most of the changes were aimed at individual debtors, but corporations were
also affected. Before BAPCPA. a bankrupt company had the exclusive right to submit
reorganization plans to the bankruptcy court. It has been argued that this exclusivity is one
reason some companies have remained in bankruptcy for so long, Under the new law, after
18 months, creditors can submit their own plan for the court's consideration. This change is
likely to speed up bankruptcies and also lead to more "prepacks" (to learn about prepacks,
see our nearby Reality Bytes box).

One controversial change made by BAPCPA has to do with so-called key employee
retention plans or KERPs. Strange as it may sound. bankrupt companies routinely give
bonus payments to executives, even though the executives may be the same ones who led
the company into bankruptcy in the tirst place, Such bonuses are intended to keep valuable
employees from moving to more successful finns, but critics have argued they are often
abused. The new Imv permits KERPs only if the employee in question actually has a job
offer from another company.

Financial Management and the Bankruptcy Process

It may seem a little odd, but the right to go bankrupt is very valuable. There are several
reasons why this is true. First of all, from an operational standpoint, when a firm tiles for
bankruptcy, there is an immediate "stay" on creditors. usually meaning that payments to
creditors will cease, and creditors will have to await the outcome of the bankruptcy process
to find out if and how much they will be paid. This stay gives the linn time to evaluate its
options, and it prevents what is usually termed a "race to the courthouse steps" by creditors
and others.

Beyond this, some bankruptcy filings are actually strategic actions intended to im
prove a firm's competitive position, and firms have filed for bankruptcy even though they
were not insolvent at the time, Probably the most famous example is Continental Airlines,
In 1983, following deregulation of the airline industry, Continental found itself competing
with newly established airlines that had much lower labor costs. In response, Continental
filed for reorganization under Chaptcr 11 even though it was not insolvent.

Get the latest on
bankruptcy at

www.
bankruptcydata.

com.
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Bankruptcy, uPrepack" Style

O n January 26, 2006, Blue Bird, the manufacturer of
the iconic yellow school buses, filed for Chapter 11

reorganization under the U.S. bankruptcy code. At the time of
the filing, the company had about $213 million in debt. A firm

in this situation could reasonably be expected to spend a year
or more in bankruptcy. Not so with Blue Bird. Its reorganization

plan was confirmed by the U.S. Bankruptcy Court on January

27, 2006 (Le., the next day), the shortest stay ever for a firm
in bankruptcy.

Firms typically file for bankruptcy to seek protection from
their creditors, essentially admitting that they cannot meet
their financial obligations as they are then structured. Once in

bankruptcy, the firm attempts to reorganize its operations and
finances so that it can survive. A key to this process is that most

of the creditors must ultimately give their approval to the re
structuring plan. The time a firm spends in Chapter 11 depends

on many things, but it usually depends most on the time it takes
to get creditors to agree to a plan of reorganization.

Blue Bird was able to expedite its bankruptcy by filing a

presolicited, or prepackaged, bankruptcy, often called a pre
pack. The idea is simple. Before filing for bankruptcy, the firm

approaches its creditors with a plan for reorganization. The two

sides negotiate a settlement and agree on the details of how
the firm's finances will be restructured. Then, the firm puts to

gether the necessary paperwork for the bankruptcy court before

filing for bankruptcy. A filing is a prepack if the firm essentially

walks into court and, at the same time, files a reorganization
plan complete with the documentation of its creditors' approval,

which is exactly what Blue Bird did.
The key to the prepackaged reorganization process is that

both sides have something to gain and something to lose. If

bankruptcy is imminent, it may make sense for the creditors
ta expedite the process even thaugh they are likely to take a

financial loss in the restructuring. Blue Bird's bankruptcy was
relatively painless for most of its creditors. Several different

classes of creditors were involved. Bank loans were canverted
into senior secured notes and senior bondholders exchanged

their bonds for new bonds with the same face value and terms.
Of course, the old stockholders received nothing, and, in fact,

had their shares canceled.

For a firm, operating in bankruptcy can be a difficult proc
ess. The bankruptcy court typically has a great deal of oversight

over the firm's day-ta-day operations, and putting together a
reorganization plan to emerge from bankruptcy can be a tre~

mendous drain on management time, time that would be better

spent making the firm profitable again. Also, news that a firm
is in bankruptcy can make skittish customers turn to competi

tors, endangering the luture health of the firm. A prepack can't
completely eliminate these problems, but by speeding up the

bankruptcy process, it can reduce the headaches involved.

Continental argued that, based on pro fOftlla data, it would become insolvent In the
future, and a reorganization was therefore necessary. By filing for bankruptcy, Continental
was able to terminate its existing labor agreements. layoff large numbers of workers, and
slash wages for the remaining employees. Tn other words, at least in the eyes of critics,
Continental essentially used the bankruptcy process as a vehicle for reducing labor costs.
Congress has subsequently modified bankruptcy laws to make it more difficult, though not
impossible, for companies to abrogate a labor contract through the bankruptcy process. For
example, Delta Air Lines filed for bankruptcy in 2005. in p;:ut to renegotiate the contracts
with its union employees.

Other famous examples of strategic bankruptcies exist. For example, Manville (then
known as Johns-Manville) and Dow Corning filed for bankruptcies because of expected fu
ture losses resulting from litigations associated with asbestos and silicone breast implants,
respectively. Similarly, in the then-largest ever bankruptcy, Texaco filed in 1987 after
Pennzoil was awarded a S I0.3 billion judgment against the company. Texaco later settled
for $3.5 billion and emerged from bankruptcy. As of early 2007, the largest bankruptcies
ever in terms of assets were the 200 I flameout of energy giant Enron (with $63.4 billion
in assets) and the collapse of telecommunications giant WorldCom (with $107 billion in
assets) in 2002. The 2003 bankruptcy filing of Italian dairy company Parmalat may have
topped them both in terms of relative importance. This company, by itself. represented
1.5 percent of the Italian gross national product!
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Agreements to Avoid Bankruptcy

When a firm defaults on an obligation. it can avoid a b•.mkruptcy tiling. Because the legal
proccss of bankruptcy can be lengthy and expensive, it is often in everyone's best interest
to devise a "workout" thai avoids a bankruptcy filing. Much of the time. creditors can work
with the management of a company thm has defaulted on a loan contntct. Voluntary ar
rangements to restruclUrc. or "reschedule:' the company's debt can be and often nre made.
This may involve extellsion, which postpones the date of payment. or ('oll1{Jositioll. which
allows a reduced payment.

CONCEPT QUESTIONS

13.8a What is the APR (in connection with bankruptcy proceedings)?

13.8b What is the difference between liquidation and fcorg,mization'!

SUMMARY A D CONCLUSIONS
The ideal mixture of debt and equity for a ~inll-its optimal capital structure-is the one
that maximizes the value of the tirm and minimizes the overall cost of capital. If we ignore
taxes, financial distress costs. and any other imperfections. we lind that there is no ideal
mixture. Under these circumstances. the finn's capital structure is simply irrelevant.

If we consider the effect of corporate taxes. we tind that capital structure matters a
great deal. This conclusion is based on the fat:t that interest is tax deductible and thus gen
erates a valuable lax shield. Unfortunately. we also flnd that the optimal capital structure is
100 percent debt. which is not something we observe in healtJ1Y firms.

\Ve next introduced costs associated with bankruptcy. Of. more generally. financial
distress. These costs reduce the attractiveness of debt financing. """e concluded that an
optimal capital structure exists when the net tax saving from an additional dollar in interest
just equals the increase in expected financial distress costs. This is the essence of the static
theory of capital structure.

When we examine actual capital structures. we find two regularities. First. firms in the
United States typically do not lise great amounts of debt. hut they pay substamial taxes.
This suggests that there is a limit (() the use of debt financing to generate tax shields. SecM

ond, rhere is wide variation in the use of debt across industries, suggesting that the nature
of a finn's assets and operations is an important determinant of its capital structure.

CHAPTER REVIEW AND SEILF·TEST PROBLEMS
13.1 EDIT and EPS. Suppose the GNR Corporation has decided in favor of a capital

restructuring that involves increasing its existing $5 million in debt to 525 million.
The interest rate on the debt is 12 percent and is not expected to change. The tirm
currently has one million shares oLltstallding. and the price per share is $40. If
the restructuring is expected to increase the ROE. what is the minimum level for
EBIT that GNR's management must be expecting'! Ignore taxes in your answer.
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13.2 M&M Proposition II (no taxes). The Pro Bono Corporation has i.l WACC of
20 percent. Its cost of debt is 12 percent. If Pro Bono's debt-equity ratio is 2. what
is its cost of equity capital'! Ignore taxes in your answer.

13.3 M&M Proposition I (with corporate taxes). Suppose TransGlobal Co.
currently has no debt and its equity is worth $20,000. If the corporate tax rate is
30 percent, what will the v,due of the tinn be ifTransGlubal borrows $6,000 and
uses (he proceeds to buy up slock'!

Answers to Chapter Review and Self-Test Problems

13.1 To answer, we can calculate the break-even EBIT. At any EBIT above this. the
increased financial leverage will increase EPS. Under the old capital slruclUrc.

the interest bill i, $S million X .12 = $600,000. There are one million shares of
stock. so. ignoring taxes. EPS is (EBIT - $600.(00)/1 million.

Under the new capital structure, (he interest expense will be $25 million X
.12 = $3 million. Furthermore, lhe debt ris~s by $20 million. This amuunt is
suflieientto repurchase $20 million/40 = SOO,OOO shares of stock. leaving
SOO.OOO outstanding. EPS is thus (EBIT - $3 million)/SOO,OOO.

Now thaI we know how (() calculate EPS under both scenarios, we set lhe two
expressions for EPS eqllal to each other and solve for the break-even EBIT:

(EBIT - $600,000)/1 million = (EBIT - $3million)/SOO.OOO

EBIT - $600.000 = 2 X (EBIT - S3 million)

EBIT = $S,400,000

Verify that, ill either case, EPS is $4.80 when EBIT is $S.4 million.

13.2 According to M&M Proposition n (no taxes), the cost of equity is:

R" = R., + (R, - R,,) X (DIE)

= 20% + (20% - 12%) X 2

= 36%

13,3 After the debt issue. TransGlobal will be wlllth the original $20,000 plus the
presenl value of lhe tax shield. According {o M&M Proposition I wilh taxes, the
present value of the tax shield is T(" X D. or .30 X S6.000 = $ J,800. so the linn is
worth $20,000 + 1,800 = $21,800.

CRITICAL TNI KI GAD CO CEPTS REVIEW

®

13.1 Business Risk versus Financial Risk. Explain what is meant by business
and financial risk. Suppose Firm A has greater business risk thall Firm B. Is it true
that Firm A also has a higher cost of equity capital? Explain,

13.2 M&M Propositions. How would yOll answer in the following debate?

Q: Isn't it true that the riskiness of a finn's equity will rise if the firm increases
its use of debt financing'!

A: Yes, that's the essence of M&M Proposition II.

Q: And isn't it true (hm, as a firm increases its use of borrowing, the likelihood
of default increases, which increases fhe risk of the firm"s debt?
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A: Ycs.

Q: In other words, increased borrowing increases the risk of the equity {Iud the
debt'!

A: That's right

Q: Well, given Ihal the firm uses only debt and equity financing, and given that
the risk of bOlh is illcre~L"ed by increased borrowing, does it not follow Ihal
increasing debt increases the overall risk of the firm and therefore decreases
the value of the linn'?

A: '!?

Optimal Capital Structure. Is there an easily identifiable debt-equity ratio
that will maximize the value of n firm? Why or why not'!

Observed Capital Structures. Refer to thc observed capital slructures given
in Table 13.5 of the text. What do you notice about Ihe types of industries with
respect to their average debt-equity ratios" Are eel1ain types of industries more
likely 10 be highly leveraged than others'! What are some possible reasons for this
observed segmentation? Do the operating results and tax history of the firms play
a role? How abouL their future earnings prospects? Explain.

Financial Leverage. Why is the use ur debt linancing referred to as using
financial "!everage""

Homemade Leverage. What is homemade leverage?

Bankruptcy and Corporate Ethics. As mClltioned in the text. some firms
have f'iled for bankruptcy because of actual or likely litigation-related losses. Is
this a proper use of the bankruptcy process?

Bankruptcy and Corporate Ethics. Firms sometimes Lise the threat of a
bankruptcy filing to force creditors to renegotiate terms. Critics argue that in such
cases. the firm is using bankruptcy laws "as a sword rather than a shield." Is this
an cLhical tactic?

13.4

13.5

13.3

13.8

13.6

13.7

13.9 Bankruptcy and Corporate Ethics. As mentioned in the text. Continental
Airlines tiled for bankruptcy, at least in part, as a means of reducing labor costs.
Whether this move was ethical. or proper, was hotly debated. Give both sides of
Lhe argument.

13.10 Capital Structure Goal. What is the basic goal of financial management with
regard to capital structure?

.... TM

QUESTIONS AND PROBLEMS •
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1. EBIT and Leverage. Kaelea. Inc., has no debt outslanding and a total market
value of $70,000. Earnings before interest and taxes. EBIT. are projected to be
56.000 if economic conditions are nonna!. If there is strong expansion in the
economy, then EBIT will be 25 percent higher. If there is a recession, then EBIT
will be 40 percent lowcr. Kaelea is considering a $35.000 debt issue with a 6 percent
interest rate. The proceeds will be used to repurch<.lse sh<.lres of stock. Thcre are
currently 3,500 shares outslanding. Ignore taxes for this problem.

3, Calculate earnings per share, EPS, under each of the three economic scenarios
before any debt is issued. Also, calculate the percentage changes in EPS when
Lhe cconomy expands or enters a recession.

b, Repcat pUll (0) ~L"sumillg that Kaelea goes through with recapitalization, What
do you observe?

Basic
(Questions 1-13)
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2. EBIT, Taxes, and Leverage. Repeat parts (a) and (b) in Problem 1 assuming
Kaelea has a tax rate of 35 percent.

3. ROE and Leverage. Suppose the company in Problem I has a market-ta-book
ratio of 1.0.

a. Calculate return on equity, ROE, under each of the three economic scenarios
before any debt is issued. Also, calculate the percentage changes in ROE for
economic expansion and recession, assuming no taxes.

h. Repeat part (a) assuming the l1rm goes through with the proposed
recapitalization.

c. Repeat parts (a) and (b) of this problem assuming the firm has a tax rate of
35 percent.

4. Break-Even EBIT. Kyle Corporation is comparing two different capital structures,
an all-equity plan (Plan 1) and a levered plan (Plan II). Under Plan I, Kyle would
have 900,000 shares of stock outstanding. Under Plan II, there would he 650,000
shares of stock outstanding and S10 million in debt outstanding. The interest rate on
the debt is 10 percent, and there are no taxes.

a. If EBIT is 51.5 million, which plan will result in the higher EPS')

b. If EBIT is $5 million, which plan wi II result in the higher EPS?

c. What is the break-even EBIT?

5. M&M and Stock Value. In Problem 4, use M&M Proposition I to find the price
per share of equity under each of the two proposed plans. What is the value of the
firm?

6. Break-Even EBIT and Leverage. Passion Co. is comparing two different capital
structures. Plan I would result in 5.000 shares of stock and $120,000 in debt. Plan II
would result in 7.000 shares of stock and $72,000 in debt. The interest rate on the
debt is 10 percent.

a. Ignoring taxes. compare both of these plans to an all-equity plan assuming that
EBlT will be $15,000. The all-equity plan would result in 10,000 shares of stock
outstanding. Which of the three plans has the highest EPS? The lowest?

h. In part (a), what are the break-even levels of EBIT for each plan as compared to
that for an all-equity plan? Is one higher than the other'! Why'!

c. Ignoring taxes, when will EPS be identical for Plans I and II?

d. Repeat parts (a), (b). and (c) assuming that the corporate tax rate is 38 percent.
Are the break-even levels ofEBIT different from before'? Why or why not?

7. Leverage and Stock Value. Ignoring taxes in Problem 6, what is the price
per share of equity under Plan I? Plan 1I? What principle is illustrated by your

'Janswers.

8. Homemade Leverage. FCOl. Inc., a prominent consumer products firm. is
debating whether or not to convert its all-equity capital structure to one lhat is
25 percent debt. Currently, there aTe 5.500 shares outstanding and the price per
share is $60. EBIT is expected to remain at $17,600 per yearforever. The interest
rate on new debt is 8 percent. and there are no taxes.

a. Melanie. a shareholder of the firm. owns 100 shares of stock. What is her cash
flow under the current capital structure. assuming the finn has a dividend payout
rate of 100 percent?

b. What will Melanie's cash flow be under the proposed capital structure of the
finn? Assume that she keeps all 100 of her shares.
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c. Suppose FCOJ does convert, but Melanie prefers the cunent all-equity capital
structure. Show how she could unJever her shares of stock to recreate the
original capital structure.

d. Using your answer to part (c), explain why FCOJ's choice of capital structure is
in·elevant.

9. Homemade Leverage. Petty Enterprises is considering a change from its current
capital structure. Petty currently has an all-equity capital structure and is considering
a capital structure with 30 percent debt. There are currently 3,000 shares outstanding
at a price per share of $80. EBIT is expected to remain constant at $34,500. The
interest rate on new debt is 7 percent and there are no taxes.

3. Rebecca owns $20,000 worth of stock in the company. If the firm has a
100 percent payout, what is her cash flow?

b. What would her cash flO\\/ he under the new capital structure assuming that she
keeps all of her shares'?

c. Suppose the company does convert to the new capital structure. Show how
Rebecca can maintain her current cash flow.

d. Under your answer to part (c), explain why Pelty's choice of capital structure is
im~levant.

10. Calculating WACC. Crnsby Industries has a debt-equity ratio of 1.5. Its WACC is
10 percent, and its cost of debt is 7 percent. There is no corporate tax.

a. What is Crosby's cost of equity capital'?

b, What would the cost of equity be if the debt-equity ratio were 2.0" What if it
were 0.5'1 What if it were zero?

11. Calculating WACC. Links Corp. has no debt but can borrow at 8 percent. The
finn's WACC is currently 13 percent, and there is no corporate tax.

3. What is Links' cost of equity'?

b. If the firm converts to 30 percent debt, what will its cost of equity be?

c. If the firm converts to 60 percent debt. what will its cost of equity be'?

d. What is Links' WACC in part (b)? In part (e)?

12. M&M and Taxes. Cede & Co. can borrow at 9 percent. Cede currently has no
debt, and the cost of equity is 16 percent. The current value of the firm is $540,000.
What will the value be if Cede horrows $1 10,000 and uses the proceeds to
repurchase shares'? The corporate tax rate is 35 percent.

13. Interest Tax Shield. Al1ic Cooler Co. has a 38 percent tax rate. Its total interest
payment for the year just ended was $45 million. What is the interest tax shield?
How do you interpret this amount?

14. M&M. Recall Enterprises has no debt. Its current rotal value is $90 million.
Ignoring taxes, what will Recall's value be if it sells $30 million in debt? Suppose
now that Recall's tax rate is 40 percenl. What will its overall value be if it sells
$30 million in debt? Assume debt proceeds are used to repurchase equity.

15. M&M. In the previous question, \\'hat is the debt~equity ratio in both cases?

16. M&M. GolluIl1 Co. has no debt. Its cost of capital is 9.5 percent. Suppose GolluIl1
converts to a debt-equity ratio of 1.0. The interest rate on the debt is 7.2 percent.
Ignoring taxes, what is Gollum's new cost of equity? What is its new WACC?

17. Firm Value. Overtime Corporation expects an EBIT of $35.000 every year forever.
Overtime currently has no debt. and its cost of equity is 14 percent. The company
can borrow at 8 percent. If the corporate tax rate is 38 percent, what is the value

Intermediate
(Questions 14-16)

Challenge
(Questions 17-20)
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of the thm'! What will the value be if the company converts to 50 percent debt'! To
75 percent debt? To 100 pcrcent debt? What does this tell you about the relationship
between the debt-equity ratio and the value of the interest lax shield?

18. Firm Value. What is the cost of capital for a finn that is 100 percent debt financed?
What is the value of the finn?

19. Cost of Equity and Leverage. Assuming a world of corporate laxes only. show
that the cost of equity, R". is as follows: R" = R,. + (Ru - R"l X (DIE) x (I - Tel,

20. Business and Financial Risk. Assume a firm's debt is risk-free, so that the

cost of debt equals the risk-free rate. Rf . Detine {3.\ as the firm's (/.lsel beta-that is.
the systemaric risk of the firm's ass~ts. Define ~i:' to be the beta arthe Hrm's equity.
Use the capital asset pricing model (CAPM) along with M&M Proposition II to
show that 13" ~ 13" X (I + DIE). where DIE is the debt-equity ratio, Assume the tax
rate is zero.

13.1 Capital Structure. Go to today.reuters.colll and enter the ticker symbol
AMGN for Amgen, a biotechnology company. Follow the "Ratios" link and
find long-term debt-la-equity and total debt-to-eyuity ratios. How does Amgell
compare to the industry. sector. and S&P 500 in these areas? Now answer the
same question for Edison International (EIX), the parent company of Southern
California Edison. a utility company. How do the capital structures of Amgcn and
Edison International compare'? Can you think of possible explanations for the
difference between these two companies?

13.2 Capital Structure. Go to linance.yahoo.com and find the stock screener. Use
the Java stock screener to answer the following questions. How many companies
have debt-to-equity ratios greater than 2'1 Greater than 5'1 Greater than 10'1 What
company has the highest debt-to-equity ratio? What is the ratio? Now find how
many companies have a negative debt-ta-equity ratio. What is the lowest debt-tn
equity rario? Whar does ir mean if a company has a negative debl-to~equity ratio?



CHAPTER CASE
STEPHENSON REAL ESTATE RECAPITALIZATION

Stephenson Real Estate Company was founded
25 years ago by the current CEO, Robert Stephenson.

The company purchases real estate, including land
and buildings, and rents the property to tenants. The
company has shown a profit every year for the past
18 years, and the shareholders are satisfied with the
company's management. Prior to founding Stephenson
Real Estate, Robert was the founder and CEO of a
lailed alpaca farming operation. The resulting bank
ruptcy made him extremely averse to debt financing.
As a result, the company is entirely equity linanced,
with 15 million shares of common stock outstanding.
The stock currently Irades at $32.50 per share.

Stephenson is evaluating a plan to purchase a
huge tract of land in the southeastern United States tor
$100 million. The land will subsequently be leased to
tenant farmers. This purchase is expected to increase
Stephenson's annual pretax earnings by $25 million
in perpetuity. Kim Weyand, the company's new CFO,
has been put in charge of the project. Kim has de
termined that the company's current cost of capital
is 12.5 percent. She feels that the company would
be more valuable il it included debt in its capital
structure, so she is evaluating whether the company
should issue debt to entirely finance the project.
Based on some conversations with investment
banks, she thinks that the company can issue bonds
at par value wilh an 8 percent coupon rate. From her
analysis, she also believes that a capital structure
in the range of 70 percent equity/3D percenl debt
would be optimal. If the company goes beyond
30 percent debt. its bonds would carry a lower rating
and a much higher coupon because the possibility
of financial distress and the associated costs would
rise sharply. Stephenson has a 40 percent corporate
tax rate (state and federal).

1. If Stephenson wishes to maximize its total
market value, would you recommend that it issue
debt or equity to linance the land purchase?
Explain.

2. Construct Stephenson's market value balance
sheet before it announces the purchase.

3. Suppose Slephenson decides to issue equity to
finance the purchase.

a. What is the net present value 01 the projecl?

b. Construct Stephenson's market value balance
sheet after it announces thai the firm WIll finance
the purchase using equity. Whal would be the
new price per share of the firm's stock? How
many shares will Stephenson need to issue to
finance the purchase?

c. Construct Stephenson's market value balance
sheet aller the equity issue but before the
purchase has been made. How many shares
of common stock does Stephenson have
outstanding? What is the price per share of
the firm's stock?

d. Construct Stephenson's market value balance
sheet alter the purchase has been made.

4. Suppose Stephenson decides to issue debt to
finance the purchase.

a What will the market value of the Stephenson
Company be if the purchase is financed with
debt?

b. Construct Stephenson's market value balance
sheet aller both the debt issue and the land
purchase. What is the price per share of the
firm's stock?

5. Which method of financing maximizes the per
share stock price of Stephenson's equity?
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Dividends and
Dividend Policy

On December 18, 2006, the giant drugmaker Pfizer

announced a broad plan to reward stockholders for the

recent success of the firm's business. Under the plan, Pfizer

would (1) boost its quarterly dividend by 21 percent from

24 cents per share to 29 cents per share and (2) continue its

share buyback program, with a goal of repurchasing $10 billion

of its stock during 2007 Investors liked the news, bidding up the

stock price by 1.4 percent on the day of the announcement. Why

were investors pleased? To find oul, this chapter explores these

o

actions and their implications for shareholders.

This chapter is about dividend policy. Going back to

Chapter 7, we saw that the value of a share of stock depends

on all the future dividends that will be paid to shareholders. In

that analysis, we took the future stream of dividends as given.

What we now examine is how corporations decide on the size

and timing of dividend payments. What we would like to find

out is how to establish an optimal dividend policy, meaning a

dividend policy that maximizes the stock price. What we dis

cover, among other things, is that it is not at all clear how to do this, or even if there is such a

Dividend types and how dividends are
paid.

Why share repurchases are an alternative to
dividends.

The difference between cash and stock
dividends.

The issues surrounding dividend policy
decisions.

Multiple-choice quizzes

Flashcards for testing and learning

Self-study software

THIS CHAPTER WILL PAY YOU
SIGNIFICANT DIVIDENDS IF YOU
STUDY IT CLOSELY. WHEN YOU ARE
FINISHED, YOU SHOULD HAVE A
GOOD UNDERSTANDING OF:

thing as an optimal dividend policy'
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CHAPTER 14 Divitlcnd't<lndDivid~ndPoJi9

D iVidC11l1 policy is an important subject in corporate finance, and dividends are a major
cush outlay for many l'orporations. At tirst glance, it may seem obvious that a finn

would always want to give as much as possible back to its shareholders by paying dividends.
It might seem equally obvious. however. that a firm can always invest the money for its
shareholders instead of paying it out. The heart of the dividend policy question is just this:
Should the liml payout money to its shareholders. or should the firm take that money and
invest it for its shareholders?

II muy seem surprising. but much research and economic logic suggest that
dividend policy doesn't matter. In fact. it turns au( that the dividend policy issue is
much like the capital structure question. The important elements are not difficult to
identify. but the interactions between those elements arc complex and no easy answer
exists.

Dividend policy is controversial. Many implausible rea..mns are given for why
dividend policy might be important. and many of the claims made about dividend policy
are economically illogical. Even so. in the real world of corporate filHmce. determining the
most appropriate dividend policy is considered an important issue. It could be thm linancial
managers who worry about dividend policy are wa.~ting time. but it could also be true that
we are missing something important in our discussions.

In pall. all discus~ions of dividends are plagued by the .. two-handed lawyer" problem.
President Truman. while discussing the legal implications of a possible presidential
decision. asked his starr to set up a meeting with a lawyer. Supposedly M.r. Truman said.
"But I don't want one of those two-handed lawyers."' When asked what a two-handed
lawyer was. he replied. "You know. OJ lawyer who says. 'On the one hand I recommend you
do so and so because of the following reasons. but on the other hand I recommend that you
don't do it because of t!lese other reasons.· ..

Unfortunately. any sensible treatment of dividend policy will appear to have
been written by a two-handed lawyer (or. in fairness, several two-handed financial
economists). On the one hand. therc are many good reasons for corporations to pay
high dividends. hut. all the other hand, there are also many good reasons to pay low
dividends.

We will cover three broud topics that relate to dividends and dividend policy in this
chapter. First. we describe the various kinds of dividends and how dividends are paid.
Second. we consider an idealized case in which dividend policy doesn't mailer. We then
discuss the limitations of this case and present some real-world arguments for both high
and low-dividend payouts. Finally, we conclude the chapter by looking at some strategies
that corporations might employ to implement a dividend policy. and we discuss share
repurchases as an alternative to dividends.

CASH DIVIDENDS AND DIVIDEND PAYMENT
Thc term dividend usually refers to cash paid out of earnings. If a paymenl is made from
sources other than current or accumulated retained earnings, the term distribution. rather
than dil'idend, is used. However, ir is acceptablc to refer [0 a distribution from earnings as
a dividend and a distribution from capita] as a liquidating dividend. More generally. any
direct payment by the corporation to the shareholders may be considered a dividend or a
part of dividend policy.

435

dividend
Payment made out of
a firm's earnings to Its
owners. in the form of
either cash or stock.

14.1

distribution
Payment made by a
firm to its owners from
sources other than
current or accumulated
retained earnings.
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regular cash
dividend

Cash payment made
by a firm to Its owners
In the normal course of
business, usually made
four times per year

declaration date

Date on which the
board of directors
passes a resolution to
pay a dividend

ex-dividend date

Date Lwo business
days before the date
of record, establishing
those individuals
entitled to a dividend

PAR T 7 Long-Term Financing

Dividends come in several different forms. The basic types of cash dividends are:

1. Regular cash dividends

2. Extra dividends

3. Special dividends

4. Liquidating dividends

Later in the chapter. we discuss dividends paid in stock instead of cash, and we also consider
an alternative to cash dividends, stock repurchase.

Cash Dividends

The most common type of dividend is a cash dividend. Commonly, public companies pay
regular cash dividends four times a year. As the name suggests, these are cash payments
made directly to shareholders, and they are made in the regular course of business. In other
words, management sees nothing unusual abollt the dividend and no reason why it won't
be continued.

Sometimes firms will pay a regular cash dividend and an extra cash dil'idelld. By call
ing part of the payment "extra," management is indicating that that part mayor may not be
repeated in the future. A specht! dividend is similar, but the name usually indicates that this
dividend is viewed as a truly unusual or one-time event and it won't be repeated. Finally,
the payment of a liquidating dil'idend usually means that some or all of the business has
been liquidated. that is. sold off.

However it is labeled, a cash dividend payment reduces corporate cash and retained
earnings. except in the case of a liquidating dividend (where paid-in capital may be
reduced).

Of course, there arc other types of dividcnds. Companies listed on the Japanese Nikkei
stock market have given shareholders alternative dividends in the form of food items,
prepaid phone cards. and so forth. For example. McDonald·s Holdings Company (Japan)
gave its shareholders coupon books for free hamburgers.

Standard Method of Cash Dividend Payment

The decision to pay a dividend rests in the hands of the board of directors of the corpora
tion. When a dividend has been declared, it becomes a liability of the firm and cannot be
rescinded easily. Sometime after it has been declared, a dividend is distributed to all share
holders as of some specific date.

Commonly. the amount of the cash dividend is expressed in terms of dollars per share
(dividends per share). As we have seen in other chapters, it is also expressed as a percent
age of the market price (the dividend yield) or as a percentage of net income or earnings per
share (the dividend puyouJ).

Dividend Payment: A Chronology

The mechanics of a cash dividend payment can be illustrated by the example in Figure 14.1
and the following description:

1. Declaration date. On January 15. the board of directors passes a resolution to pay a
dividcnd of $1 per share on February 16 to all holders of record as of January 30.

2. Ex-dividend date. To make sure that dividend checks go to the right people,
brokerage firms and stock cxchanges establish an ex-dil'idend dare. This date is two
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FIGURE 14.1
,

Thursday, Wednesday, Friday, Monday, Example of the
January January January February procedure for

15 28 30 16 dividend payment

Declaration Ex-dividend Record Payment
date date date date

1. Declaration date: The board of directors declares a payment of dividends.
2. Ex-dividend date: A share of stock goes ex dividend on the date the seller

is entitled to keep the dividend; under NYSE rules, shares are traded ex
dividend on and after the second business day before the record date.

3. Record date: The declared dividends are distributable to those who are
shareholders of record as of this specific date.

4. Payment date: The dividend checks are mailed to shareholders of record.

business days before the date of record (discussed next). If you buy the stock before
this date, then you are entitled to the dividend. If you buy on this date or after, then
the previous owner will get the di vidend.

In Figure 14.1, Wednesday. January 28, is the ex-dividend date. Before this date,
the stock is said to trade "with dividend," or "cum dividend." Afterwards, the stock
trades "ex dividend.'"

The ex-dividend date convention removes any ambiguity about who is entitled
to the dividend. Since the dividend is valuable, the stock price will be affected when
the stock goes ·'ex." We examine this effect below.

3. Date of record. Based on its records. the corporation prepares a list on January 30
of all individuals believed to be stockholders. These are the holders of record, and
January 30 is the date of record (or record date). The word believed is important
here. If you bought the slock just before this date, the corporation's records might not
reflect that fact because of mailing or other delays. Without some modification, some
of the dividend checks would get mailed to the wrong people. This is the reason for
the ex-dividend day convention.

4. Date of payment. The dividend checks are mailed on February 16.

More on the Ex-Dividend Date

The ex-dividend date is important and is a common source of confusion. We examine what
happens to the stock when it goes ex, meaning that the ex-dividend date arrives. To illustrate,
suppose we have a stock that sells for $1 0 per share. The board of directors declares a dividend
of $1 per share, and the record date is Tuesday, June 12. Based on our discussion above, we
know that the ex date will be two business (not calendar) days earlier, on Friday, June 8.

If you buy the stock on Thursday, June 7, right as the market closes, you'll get the
$ I dividend because the stock is trading cum dividend. If you wait and buy the stock right
as the market opens on Friday, you won't get the $1 dividend. What will happen to the
value of the stock overnight'?

If you think about it, the stock is obviously worth about $1 less on Friday morning, so
its price will drop by this amount between close of business on Thursday and the Friday
opening. In general, we expect that the value of a share of stock will go down by about
the dividend amount when the stock goes ex dividend. The key word here is abollt. Since
dividends are taxed, the actual price drop might be closer to some measure of the aftertax

date of record
Date by which holders
must be on record to
receive a dividend.

date of payment
Date [hat the diVidend
checks are mailed.
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FIGURE 14.2

Price behavior
around the ex
dividend date for a
$1 cash dividend

Ex date

-[ ••• -2 -1 0 +1 +2··· t
Price ~ $10~------.

$1 is the ex-dividend price drop

L ~ Price == $9

The stock price will fall by the amount of the dividend on the ex
date (Time 0). If the dividend is $1 per share, the price will be
equal to $10 - 1 == $9 on the ex date.

Before ex date (Time -1 )
On ex date (Time 0)

Dividend = $0
Dividend == $1

Price = $10
Price = $9

value of the dividend. Determining this value is complicated because of the different tax
rates and lax rules that apply for different buyers. The series of events described here is
illustrated in Figure 14.2.

As an example of the price drop on the ex-dividend date, consider the enormous divi
dend Microsoft paid in November 2004. The special dividcnd payment totaled a whopping
$32.6 billion. the largest corporate cash disbursement in history. What makes the Microsoft
special dividend extraordinary is its sheer size. The total dividends paid in 2004 by all the
companies in the S&P 500 for the year totaled $213.6 billion, so Microsoft's special dividend
amounted to about 15 percent of the total paid by S&P 500 companies for the year. To give
you another idea of the size of the special dividend, consider that, in December, when the
dividend was sent to invcstors. personal income in the United States rose 3.7 percent. Without
the dividend, personal income rose only .3 percent; so, the dividend payment accounted for
about 3 percent of all personal income in the United States for the month!

What impact did the dividend have on Microsoft's stock price? The stock went ex
dividend on November 15. 2004 with a total dividend of $3.08 per share, consisting of a
S3 special dividend and a $0.08 regular dividend, The stock price chmt below shows the
change in Microsoft's stock price on the four days prior to the ex-dividend date and on the
ex-dividend date.

MICROSOFT CP 15-Nov 3:52pm
31 r-------.-----r-::===---,--------,-===:..=;

, I

~~~r1~v~-_
29f-------

28 f--------+------f--------+------!------j

http://finance.yahoo.com/Inc.

27 f---=c-=-,--.,,----'----,;c""==-'-=-=,.--.-..-----'---=~c_=----'____:==___.co__lTue Nov 9 Wed Nov 10 Thu Nov 11 Fri Nov 12 Mon Nov 156f-""'-=--"----,---"''''-'-'=-''''-----,---'-'''''-''''''--''''---J---'.'--'-2'''''--==----,--''''''-''''''--=''----I
Cf.I DVo!urne,3 4 ~-.c:.:==--_+------+-----...,.IH-----tr·I~-----_+

:;:2h/...,.,,---,---.ct:'
EO 0 rImJillciWLlliI
Copyri~ht 2004 Yahoo!
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The stock closed at $29.97 on November 12 (a Friday) and opened at $27.34 on November
15, a drop of 52.63. With a 15 percent tax rate on dividends, we would have expected a
drop of $2.62, so the actual price drop was almost exactly what we expected (we discuss
dividend tax rates in a subsequent section).

"Ex" Marks the Day

The board of directors or DIvided Airlines has declared a dividend of $2.50 per share payable on

Tuesday, May 30. to shareholders of record as of Tuesday, May 9. Cal leon buys 100 shares of DIvided

on Tuesday, May 2, for $150 per share. What is the ex date? Describe the events that will occur with

regard to the cash dIvidend and the stock price.

The ex date is two business days belore the date of record, Tuesday, May 9, so the stock will

go ex on Friday, May 5 Car buys the stock on Tuesday, May 2, so Cal purchases the stock cum

dividend. In other words, Cal will get $2 50 x 100 = $250 In dividends. The check will be maIled

on Tuesday. May 30 When the stock does go ex on Friday, its value Will drop overnight by about

$2 50 per share.

CONCEPT QUESTIONS

14.1a What are the different types of cash dividends?

14.1b What are the mechanics of the cash dividend payment?

14.fc How should the price of a stock change when the stock goes ex dividend?

DOES DIVIDEND POLICY MATTER?
To decide whether or not dividend policy malleI'S. we first have to define what we mean by
dividend !Jo/icy. All other things being the same. of course dividends matter. Dividends arc
paid in cash. and cash is something that everybody likes. The question we will be discuss
ing here is whether the finn should pay Ollt cash now or invest the cash and pay it out later.
Dividend policy. therefore. is the time pattern of dividend payout. In particular. should the
firm payout a large percentagc of its earnings now or a small (or evcn zero) percentage?
This is the dividend policy question,

An Illustration of the Irrelevance of Dividend Policy

A powerful argument can be made that dividend policy does not matter. We illustrate this
by considering the simple case of Wharton Corporation. Wharton is an all-equity firm that
hus existed for 10 yc... rs. The cun-ent financial managers plan lO dissolve the firm in two
years. The tolal cash flows the linn will generate. including the proceeds from liquidation,
are SI0.000 in each of the next two years.

Current Policy: Dividends Set Equal to Cash Flow At the present time. di vidends
at each date are set equal to the cash flow of SI0.000. There are 100 shares outstanding. so
the dividend per share will be $100. In Chapter 7, we showed that the value of the stock is
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equal to the present value of the future dividends. Assuming a 10 percent required return, the
value of a share of stock loday, PI), is:

p_ D j D2

• - (1 + R)' + (1 + R)'

$100 100= 1.10 + 1.10' = $173.55

The firm as a whole is thus worth 100 X $173.55 = $17,355.
Several members of the board of Wharton have expressed dissatisfaction with the CUf

rent dividend policy and have asked you to analyze an alternative policy.

Alternative Policy: Initial Dividend Greater than Cash Flow Another policy
is for the firm to pay a dividend of $110 per share on the first date (Date I), which is, of
course, a total dividend of $11 ,000. Because the cash Dow is only $10,000, an extra $1,000
must somehow be raised. One way to do this is to issue $1,000 worth of bonds or stock at
Date 1. Assume that stock is issued. The new slOckholders will desire enough cash flow at
Date 2 so that they earn the required 10 percent retum on their Date I investmenl.

What is the value of the firm with this new dividend policy" The new stockholders
invest $1,000. They require a 10 percent return, so they will demand $1,000 X l.10 =
$1.100 of the Date 2 cash flow, leaving only $8,900 to the old stockholders. The dividends
to the old stockholders will be:

Aggregate dividends to old stockholders
Dividends per share

Date 1

$11,000
110

Date 2

$8,900
89

The present value of the dividends per share is therefore:

$110 89
p. = 1,10 + 1.10' = $173.55

This is Ihe same value we held before.
The value of the stock is not atTected by this switch in dividend policy even though

we had to sell some new stock just to finance the dividend. In fact, no matter what pattern
of dividend payout the firm chooses, the value of the stock will always be the same in this
example. In other words, for the Wharton Corporation, dividend policy makes no difference.
The reason is simple: Any increase in a dividend at some point in time is exactly offset by a
decrease somewhere else. so Ihe net effect. once we account for time value, is zero.

A Test

Our discussion to this point can be summarized by considering the following true-false test
questions:

1. True or false: Dividends are irrelevant.

2. True or false: Dividend policy is irrelevant.

The flrsl statement is surely false. and the reason follows from common sense. Clearly,
investors prefer higher dividends ta lower dividends al any single date if the dividend
level is held constant at every ather date. Ta be more precise regarding the first questian.
if the dividend per share at a given date is raised, while the dividend per share at every
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other date is held constant, the stock price will rise. The reason is that the present value
of the future dividends must go up if this occurs. This action can be accomplished by
management decisions that improve producti vi ty, increase tax savings. strengthen product
marketing. or otherwise improve cash flow.

The second statement is true, at least in the simple case we have been examining.
Dividend policy by itself cannot raise the dividend at one date while keeping it the same at
all other dales. Rather, dividend policy merely establishes Ihe trade-off between dividends
at one date and dividends at another date. Once we allow for time value, the present value
of the dividend stream is unchanged. Thus, in this simple world, dividend policy does not
matter, because managers choosing either to raise or to lower the current dividend do not
affect the current value of their firm. However, we have ignored several real-world factors
that might lead us to change our minds; we pursue some of these in subsequent sections.

Some Real-World Factors Favoring a Low Payout

The example we used to illustrate the irrelevance of dividend policy ignored taxes and flota
tion costs. We will now see that these factors might lead us to prefer a low-dividend payout.

Taxes U.S. tax laws are complex, and they affect dividend policy in a number of ways.
The key tax feature has to do with the taxation of dividend income and capital gains. For
individual shareholders, effective tax rates on dividend income are higher than the tax rates
on capital gains. Historically, dividends received have been taxed as ordinary income. Cap
ital gains have been taxed at somewhat lower rates, and the tax on a capital gain is deferred
until the stock is sold. This second aspect of capital gains taxation makes the effective tax
rate much lower because the present value of the tax is less. 1

A firm that adopts a low-dividend payout will reinvest the money instead of paying it
out. This reinvestment increases the value of the firm and of the equity. All other things being
equal, the net effect is that the expected capital gains portion of the return will be higher in the
future. So the fact that capital gains are taxed favorably may lead us to prefer this approach.

Recent tax law changes have led to a renewed interest in the effect of taxes on corpo
rate dividend policies. As we previously noted, historically dividends have been taxed as
ordinary income (at ordinary income tax rates). In 2003, this changed dramatically. The
maximum tax rate on dividends was lowered from the 35-39 percent range to 15 percent.
The same rate applies to long-term capital gains. The lower tax rate on dividends reduces
the tax disincentive to pay dividends, but does not eliminate it. Note that capital gains are
still taxed preferentially because of the deferment.

Flotation Costs In our example illustrating that dividend policy doesn't matter, we
saw that the firm could sell some new stock if necessary to pay a dividend. As we discuss
in our next chapter, selling new stock can be very expensive. If we include the costs of sell
ing stock ("flotation" costs) in our argument, then we will find that the value of the stock
decreases if we sell new stock.

More generally, imagine two firms identical in every way except that one pays out
a greater percentage of its cash flow in the form of dividends. Since the other firm plows
back more, its equity grows faster. If these two firms are to remain identical, then the one
with the higher payout will have to periodically sell some stock to catch up. Since this is
expensive, a firm might be inclined to have a low payout.

1 In fact. capital gains taxes can sometimes be avoided altogether. Although we do not recommend this pmticular
tax-avoidance strategy, the capital gains tax may be avoided by dying. Your heirs arc not considered to have a
capital gain, so the lax liability dies when you do. In this instance. you can take it with you.
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Dividend Restrictions In some cases, a corporation may face restrictions on its
ability to pay dividends. For example, as we discussed in Chapter 6, a common feature of
a bond indenture is a covenant prohibiting dividend payments above some leveL Also, a
corporation may be prohibited by state law from paying dividends if the dividend amount
exceeds the firm '5 retained earnings.

Some Real-World Factors Favoring a High Payout

In this section, we consider reasons why a firm might pay its shareholders higher eli vidends
even if it means the firm must issue more shares of stock to finance the dividend payments.

Desire for Current Income It has been argued that many individuals desire current
income. The classic example is the group of retired people and others living on a fixed
income. the proverbial "widows and orphans." It is argued that this group is willing to pay
a premium to get a higher dividend yield.

It is easy to see. however, that this argument is not relevant in our simple case. An in
dividual preferring high current cash flow but holding low-dividend securities could easily
sell off shares to provide the necessary funds. Similarly, an individual desiring a low cur
rent cash flow but holding high-dividend securities could just reinvest the dividends. Thus,
in a world of no transaction costs, a policy of high current dividends would be of no value
to the stockholder.

The current-income argument may have relevance in the real world. Here the sale of
low-dividend stocks would involve brokerage fees and other transaction costs. Such a sale
might also trigger capital gains taxes. These direct cash expenses could be avoided by an
investment in high-dividend securities. In addition, the expenditure of the stockholder's
own time when selling securities and the natural (though not necessarily rational) fear
of consuming out of principal might further lead many investors to buy high-dividend
securities.

Tax and Legal Benefits from High Dividends Earlier we saw that dividends
were taxed unfavorably for individual investors. This fact is a powerful argument for
a low payout. However, there are a number of other investors who do not receive
unfavorable tax treatment from holding high-dividend yield, rather than low-dividend
yield, securities.

Corporate investors A significant tax break on dividends occurs when a corpora
tion owns stock in another corporation. A corporate stockholder receiving either common
or preferred dividends is granted a 70 percent (or more) dividend exclusion. Since the
70 percent exclusion does not apply to capital gains, this group is taxed unfavorably on
capital gains.

As a result of the dividend exclusion, high-dividend, low-capital gains stocks may
be more appropriate for corporations to hold. In fact, this is why corporations hold a
substantial percentage of the outstanding preferred stock in the economy. This tax advantage
of dividends also leads some corporations to hold high-yielding stocks instead of long
term bonds because there is no similar tax exclusion of interest payments to corporate
bondholders.

Tax·exempt investors We have pointed out both the tax advantages and the tax dis
advantages of a low-dividend payout. Of course, this discussion is irrelevant to those in
zero tax brackets. This group includes some of the largest investors in the economy, such
as pension funds, endowment funds, and trust funds.
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There are some Icgal rCiJsons for large instilUtions to favor high·dividend yields. First,
instirutions such as pension funds and trust funds are often set up to manage money for
the benefit of others. The managers of such institutions have afidudary responsibility to
invest the money prudcntly. It has been considercd imprudent in courts of law to buy slock
in companies with 110 eSliJblishcd dividend record.

Second. institutions such as university endowlTlent funds ami tmsl funds are frequently
prohibited from spending any of the principal. Such institutions might therefore prefer
high-dividend yield stocks so they have some ability to spend. Like widows and orphans,
this group thus prefers current income. Unlike widows and orphans, this group is very large
in terms of the amount of stock owned.

Overall, individual investors (for whatever reason) may have a desire for current in
come and may thus be willing to pay the dividend tax. In addition, some very large inves
tors such as corporations and lax-free institutions lTlay have a very strong preference for
high-dividend payouts.

Clientele Effects: A Resolution of Real-World Factors?

In our t:arlier discussion. we saw that some groups (wealthy individuals. for example) have
an incentive to pursue low-payout (or zero payout) stocks. Other groups (corporations, for
example) have an incentive to pursue high-payout stocks. Companies with high payouts
will thus allract one group. and low-payout companies will attract another.

These different groups are called c1iemeles. and what we have described is a clientele

effect. The clientele effect argument states that different groups of investors desire differ
ent levels of dividends. When a firm chooses a pi.lIticular dividend policy, the only effect
is to attract a particular clientele. If a firm changes its dividend policy. then it just attracts a
different clientele.

What we are left with is a simple supply and demand argument. Suppose 40 percent
of all investors prefer high dividends, but only 20 percent of the firms pay high dividends.
Here the high-dividend firms will be in short supply; thus. their stock prices will rise. Con
sequently. low-dividend firms will find it advantageous to switch policies until 40 percent
of all firms have high payouts. At this point. the dividend markel is in equilibrium. Further
changes in dividend policy are pointless because all of the clienteles are satisfied. The div
idend policy for any individuaJ firm is now irrelevant.

To sec if you understand the clientele effect, consider the following statement: In spite
of the theoretical argument that dividend policy is irrelevant or that firms should not pay
dividends. many investors like high dividends: because of this fact. a firm can boost its
share price by having a higher dividend payout ratio. True or false'!

The answer is "false" if clienteles exist. As long as enough high-dividend firms satisfy
the dividend-loving investors, a firm won't be able to boost its share price by paying high
dividends. An unsatisfied clientele must exist for this to happen, and there is no evidence
that this is the case.

CONCEPT QUESTIONS

14.2a Are dividends irrelevant?

14.2b What are some of the reasons for a low payout?

14.2c What are the implications of dividend clienteles for payout policies?
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ESTABLISHI G A DIVIDEND POLICY
In this section, we focus on a particular approach to establishing a dividend policy that
reflects many of the attitudes and objectives of financial managers as well as observed
corporate di vidend pohcies.

Residual Dividend Approach

Earlier, we noted that firms with higher dividend payouts will have to sell stock more often.
As we have seen, such sales are not very common and they can be very expensive. Consis~
tent with this, we will assume that the firm wishes to minimize the need to sell new equity.
We will also assume that the firm wishes to maintain its current capital structure.

If a finn wishes to avoid new equity sales, then it will have to rely on internally gen
erated cash flow to finance new, positive NPV projects.2 Dividends can only be paid out of
what is left over. This leftover is called the residllal, and such a dividend policy is called a
residual dividend approach.

With a residual dividend policy, the fIlm's objective is to meet its investment needs and main
tain its desired debt-equity ratio before paying dividends. Given this objective. we expect those
fiffilS with many investment opportunities to pay a small percentage oftheir eamings as dividends
and other films with fewer oppOItunities to pay a high percentage of their eC:Ullings as dividends.
This result appears to occur in the real world. Young, t~1st-growing finns commonly employ a low
payout ratio, wherea.<.; older. slower-growing films in more mature industries use a higher ratio.

Dividend Stability

The key point of the residual dividend approach is that dividends are paid only after all
profitable investment opporlunities are exhausted. Of course, a strict residual approach
might lead to a very unstable dividend payout. If investment opportunities in one period are
quite high. dividends will be low or zero. Conversely, dividends might be high in the next
period if investment oppOltunities are considered less promising.

Consider the case of Big Department Stores, Inc.. a retailer whose anllual earnings are
forecast to be equal from year to year but whose quarterly earnings change throughout the
year. They arc low in each year's first quarter because of the post-Christmas business slump.
Although earnings increase only slightly in the second and third quarters, they advance greatly
in the fourth quarter as a result of the ChJistmas season. A graph of this finn's earnings is
presented in Figure 14.3.

The firm can choose between at least two types of dividend policies. First, each quarter's
dividend can be a fixed fraction of that quarter's earnings. Here. dividends will vary through
out the year. This is a e.vclieat dividend poliLY Second, each qumter's dividend can be a fixed
fraction of yearly earnings, implying that all dividend payments would be equal. This is a
stable dividelld po!ie.\: These two types of dividend policies are displayed in Figure 14.4.

Most financial managers would agree that a stable dividend policy is in the best inter
ests of the finn and its stockholders. Dividend cuts in particular are viewed as highly unde
sirable because such cuts are often interpreted as a sign of financial distress. Consequently,
most companies will try to maintain a steady dividend through time, increasing the divi
dend only when management is confident the new dividend can be sustained indefinitely.

2OUf discussion of sustainable growth in Chapter 3 is relevant here. We a~sumed there that a firm has a t1xed
capital structure, profit margin, and capital intensity. If the firm raises no new cxlernal equity and wishes to
grow al sume target rate. then there is only one payout ratio consistent with Illese assumplions.
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Earnings ($) FIGURE 14.3
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Cyclical dividend policy: Dividends are a constant proportion of earnings at each pay date.
Stable dividend policy: Dividends are a constant proportion of earnings over an earnmgs cycle.

To show how important dividend stability and increases are. consider that in 2006.
1.969 of the approximately 7.000 public companies increased their dividend payments.
Dividend culs or omissions tolaled 87 for the same year. Two companies with pm1icularly
long histories of dividend increases are Procter & Gamble und Colgate-Palmolive. At the
end of 2006. Procter & Gamble had increased its dividend for 51 consecutive years. and
Colgate-Palmolive had incre~L'ied its dividend for 43 consecutive years. Overall. 59 com
panies in the S&P 500 had increa"ed dividends for at least 25 consecutive years.

A Compromise Dividend Policy

In pmctice. many tinns appear to follow what amounts to a compromise dividend policy.
Such a policy is based on five main goals:

1. Avoid cutting back on positive NPV projects to pay a dividend.

2. Avoid dividend cuts.

3. Avoid the need to sell equity.

4. Maintain a target debt-equity ratio.

5. Maintain <.I target dividend payout ratio.
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These goals are ranked more or less in order of their imp0l1ance. In our strict residual ap
proach, we assume that the firm maintains a fixed debt-equity ratio. Under the compromise
approach, the debt-equity ratio is viewed as a long-range goal. It is allowed to vary in the
short run if necessary to avoid a dividend cuI or the need to sell new equity.

In addition to showing a strong reluctance to cut dividends. financial managers lend
lO think or divldend payments in terms of a proportion of income. and they also lend to
thlnk investors are entitled to a "fair" share of corporate income. This share is the long
run target payout ratio. and it is the fraction of the earnings th~ linn expects to pay as
dividends under ordinary circumstances. Agai n. this is viewed as a long-range goal. so
dividends might vary in the sh0l1 run if this is needed. In rhe long run. earnings grO\\'th is
followed by dividend increases. but only with a lag.

One can minimize the problems of dividend instability by creating two types of dividends:
regular and ex.tra. For companies using this approach, the regular dividend would most likely
be a relatively small fraction of permanent cumings. so that it could be sustained easily. Extm
dividends would be grdllted when an increase in earnings was expected to be temporary.

Since inveslOrs look at an extra dividend as a bonus. there is relatively little disap~

pointmcnt when an extra dividend is not repeated. Although the extra-dividend approach
appears quite sensible. few companies use it in practice. One reason is that a shnre repur
cha~e. which we discuss next. does much the same thing with some extra advantages.

CONCEPT QUESTIONS

14.3a What is a residual dividend policy?

14.3b What is the chief drawback to a strict residual policy? What do many firms do in practice?

STOCK REPURCHASE: AN ALTERNATIVE
TO CASH DIVIDENDS
When a finn wants to pay cash to its shareholders, it normally pays a cash dividend. Another
way is to repurchase its own stock. Stock repurchao;;ing has been a major financial activity
in recent years. and it appears thai it will continue to be one.

Cash Dividends versus Repurchase

Imagine an all-equity company with excess cash of $300,000. The firm pays no dividends,
and its net income for the year just ended is $49,000. The market value balance sheet at the
end of the year is represented below.

Market Value Balance Sheet
(before paying out excess cash)

Excess cash
Other assets

Total

$ 300.000
700,000

$1,000,000

Debt
Equity

Total

$ 0
1,000,000

$1,000,000

There are 100.000 shares outstanding. The total market value of the equity is $1 million,
so the stock sells for $10 per share. Earnings per share, EPS. are $49,000/1 00,000 ; $.49,
and the price-earnings ratio. PE. is S I0/.49 = 20.4.
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One option the company is considering is a $300,000/1 00,000 ~ $3 per share extra
cash dividend. Alternatively, the company is thinking of using the money to repurchase
$300,000/ I0 ~ 30,000 shares of stock,

If commissions. taxes. and other imperfections arc ignored in our example. the stock
holders shouldn't care which option is chosen. Does this seem surprising? It shouldn't,
really. What is happening here is that the tirm is paying out $300.000 in cash. The new
balance sheet is represented below.

Market Value Balance Sheet
(after paying out excess cash)
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Excess cash
Other assets

Tota!

$ 0
700,000

$700,000

Debt
Equity

Total

$ 0
700,000

$700,000

If the cash is paid out as a dividend. there are still 100,000 shares outstanding, so each is
worth $7.

The fact that the per-share value fdl from $10 to $7 isn't a cause for concern. Consider
a stockholder who owns 100 shares. At $10 per share before the dividend. the total value is
$1,000.

After the $3 dividend, this same stockholder has 100 shares worth S7 each. for a total of
$700, plus 100 X $3 = S300 in cash, for a comhined total of $1 ,000. This just illustrates what
we saw early on: A cash dividend doesn't affect a stockholder's weaJth if there are no imper
fections. In this case. the stock price simply fell by 53 when the stock went ex dividend.

Also. since total earnings and the number of shares outstanding haven't changed, EPS
is still 49 cents. The price-earnings ratio, however. falls to $7/.49 = 14.3. Why we are look
ing at accounting earnings and PE ratios will he apparentjusl below.

Alternatively, if the company repurchases 30,000 shares, there will he 70,000 left out
standing. The balance sheet looks the same.

Market Value Balance Sheet
(after share purchase)

Excess cash
Other assets

Total

$ 0
700,000

$700,000

Debt
Equity

Tolal

$ 0
700,000

$700,000

The company is worth $700.000 again, so each remaining share is worth $700,000/
70,000 ~ $10. Our stockholder with 100 shares is obviously unatt'ected. For example, if
she were so inclined, she could sell 30 shares and end up with $300 in cash and S700 in
stock. just as she has if the finn pays the cash dividend.

In this second case. EPS goes up since total eumings stay the same while the number of
shares goes down. The new EPS will be $49,000170,000 ~ $.70 per share. However, the impor
tant thing to notice is that the PE ratio is $] 01.70 = 14.3,just as it was following the dividend.

This example illustrates the imp0l1ant point that. if there are no imperfections, a cash
dividend and a share repurchase arc essentially the same thing. This is just another illustra
tion of dividend policy irrelevance when there arc no taxes or other imperfections.

Real-World Considerations in a Repurchase

The example we have just described shows that a repurchase and a cash dividend are the
same thing in a world without taxes and transaction costs. In the real world, there are
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some accounting differences between a share repurchase and a cash dividend, but the most
important difference is in the tax treatment.

Under current tax law, a repurchase has a significant tax advantage over a cash dividend.
A dividend is taxed when it is received, and a shareholder has no choice about whether or not
to receive the dividend. In a repurchase. a shareholder pays taxes only if (1) the shareholder
actually chooses to sell and (2) the shareholder has a capital gain on the sale.

If this advantage strikes you as being too good to be true, you are quite hkely right.
The IRS docs not allow a repurchase solely for the purpose of avoiding taxes. There must
be some other business-related reason for doing it. Probably the most common reason is
that "the stock is a good investment." The second most common is that "investing in the
stock is a good lise for the money" or that "the stock is undervalued," and so on.

One cautionary note is in order concerning share repurchases, or buybacks. A com
pany announcing plans to buy back some of its stock has no lcgal obligation to actually do
it, and it turns out that many announced repurchases are never completed. Nonetheless, as
the accompanying Reality B.ytes box indicates, share buybacks are very big business, and
they seem to be getting bigger and more common all the time.

Share Repurchase and EPS

You may read in the popular financial press that a share repurchase is beneficial because
earnings per share increase. As we have secn, this will happen. The reason is simply that
a share repurchase reduces the number of outstanding shares, but it has no effect on total
earnings. As a result, EPS rises.

However. the financial press may place undue emphasis on EPS figures in a repurchase
agreement. Tn our example above, we saw that the value of the stock wasn't affected by the
EPS change. In fact, the price-earnings ratio was exactly the same when we compared a
cash dividend 10 a repurchase.

Since the increase in earnings per share is exactly tracked by the increase in the price
per share, there is no net effect. Put another way, the increase in EPS is just an accounting
adjustment that renects (correctly) the change in the number of shares Olilstanding.

In the real world, to the extent that repurchases bene1it the finn. we would argue that
they do so primarily because of the tax considerations we discussed above.

CONCEPT QUESTIONS

14.4a Why might a stock repurchase make more :-;ense than an extra cash dividend?

14.4b Why don't all firms use stock repurchases instead of cash dividends?

STOCK DIVIDENDS AND STOCK SPLITS
Another type of dividend is paid out in shares of stock. This type of dividend is called a
stock dividend. A stock dividend is not a true dividend because it is not paid in cash. The
effect of a stock dividend is to increase the number of shares that each owner holds. Since
there arc more shares outstanding, each is simply worth less.

A stock dividend is commonly expressed as a percentage: for example, a 20 percent
stock dividend means that a shareholder receives one new share for every five currently



REALITY BYTES

Stock Buybacks: No End in Sight

Share repurchases have continued to grow. During 2006
alone, U.S. companies announced $703 billion in stock

buybacks. In fact, for the past several years, share repurchases

have been so large that U.S. corporations bought back more
shares than they sold. In other words, net equity raised by U.S.

corporations has been negative.

Some companies appear to have become serial repur
chasers. Take Microsoft for example. In June 2006, the com·
pany announced a $40 billion stock "buyback" (another word
for a repurchase). At the then-current market value of the
stock, this repurchase amounted to over 15 percent of all
shares outstanding. Only two years earlier, Microsoft had
announced a $30 billion stock buyback, which had been
completed. Another example is General Electric, which had
repurchased $12.5 billion of its stock from 1998-2002. In
2004, the company announced it would buy back $15 billion
more in stock, which it then increased by another $13 billion
in 2006.

Stock buybacks have evolved to the point where they are
used for other purposes. For example, in January 2005 con
sumer products giant Procter & Gamble (P&G) announced that
it was purchasing razor manufacturer Gillette for $54 billion.
The purchase was paid for entirely by stock in P&G. This is
important because if a company acquires another company for
cash, the shareholders of the acquired company are forced
to pay taxes. If shareholders receive stock, no taxes are due.
What made the deal unique was that P&G announced at the
same lime that it would repurchase from $18 to $22 billion in

stock. Thus, P&G essentially paid about 60 percent in stock
and 40 percent in cash, but the way the deal was structured
made it look like a 100 percent stock acquisition to Gillette's
stockholders.

Stock buybacks can be a large percentage of a company's
equity. For example, in late 2006, bioanalytical and electronic
measurement company Agilent Technology announced a buy
back of $6.5 billion. While the amount of the buyback may not
be as large as some, it represented nearly 50 percent of the
company's common stock outstanding. About the same time,
square hamburger company Wendy's International announced
it would repurchase about 25 percent of its outstanding stock.
And stock buybacks are not limited to the United States. For
example, in 2006, companies listed on the Toronto Stock Ex
change announced buybacks totaling more than $1.1 trillion.

We haven't discussed what happens to the stock when a
company does a buyback. There are actually several things the
company can do. Many companies keep the stock and use the
shares tor employee stock option plans. When employee stock
options are exercised by the employees, new shares are cre
ated, which increases the number of shares of stock outstand
ing. By using the repurchased shares, the company does not
need to issue any new shares. A company can also keep the
repurchased stock tor itself as Treasury stock. Finally, the com
pany can cancel the stock completely. In essence, it destroys
the shares repurchased, which reduces the number of shares
outstanding.

owned (a 20 percent increase). Since every shareholder owns 20 percent more stock, the
total number of shares outstanding rises by 20 percent. As we will see in a moment, the
result is that each share of stock is worth about 20 percent less.

A stock split is essentially the same thing as a stock dividend, except that a split is
expressed as a ratio instead of a percentage. When a split is declared, each share is split
up to create additional shares. For example, in a three-for-one stock split. each old share is
split into three new shares.

By convention, stock dividends of less than 20 to 25 percent are called small stock
dil'idends. A stock dividend greater than this 20 to 25 percent is called a lurge stuck
dil'idend. Large stock dividends arc not uncommon. For example, in November 2006,
industrial equipment giant Emerson Electric announced a 2-for-1 stock split in the form
of a 100 percent stock dividend. Several months earlier, Eagle Materials, a concrete
company, had announced a 3-for-1 split in the form of a 200 percent stock dividend.
Except for some relatively minor accounting differences, a stock dividend has the same
effect as a stock split. In fact, you can see the relationship between the two because
both companies announced the stock dividend in the same way a stock split would be
announced.

stock split

An increase In a flrm's
shares outstanding
Without any change in
owners' equity.
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Information on

upcoming stock splits

is available on the

splits calendar at

www.
investmenthouse.
com/1stocksplits4.

htm

and

finance.yahoo.com.

trading range

Price range between
highest and lowest
prices at which a stock
is traded.

reverse split

Stock split under which
a firm's number of
shares outstanding IS

reduced
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Value of Stock Splits and Stock Dividends

The laws of logic tell us that stock splits and stock dividends can (I) leave the value
of the firm unaffected, (2) increase its value, or (3) decrease its value. Unfortunately,
the issues are complex enough that one cannot easHy determine which of the three
relationships holds.

The Benchmark Case A strong case can be made that stock dividends and splits
do not change either the wealth of any shareholder or the wealth of the firm as a whole.
The reason is that they are just paper transactions and simply alter the number of shares
outstanding. For example. if a finn declares a two-far-one split. all that happens is that the
number of shares is doubled, with the result that each share is worth half as much. The total
value IS not affected.

Although this simple conclusion is relatively obvious. there are reasons that arc often
given to suggest that there may be some benefits to these actions. The typical financial
manager IS aware of many real-world complexities. and. for that reason, the stock split or
stock dividend decision is not treated lightly in practice.

Popular Trading Range Proponents of stock dividends and stock splits frequently
argue that a security has a proper trading range. When the security is priced above this
level, many investors do not have the funds to buy the common trading unit of 100 shares,
called a rollnd lot. Although securities can be purchased in odd-lot form (fewer than 100
shares), the commissions are greater. Thus, finns will split the stock to keep the price in
this trading range.

Although this argument is a popular one. its validity is questionable for a number of
reasons. Mutual funds, pensIon funds. and other institutions have steadily increased their
trading activity since World War II and now handle a sizable percentage of total trading
volume (on the order of 80 percent of NYSE trading volume, for example). Because
these institutions buy and sell in huge amounts. the individual share price is of little
concern.

Furthermore, we sometimes observe share prices that are quite large without
appearing to cause problems. For example. consider the Swiss chocolatier Lindt. In
early 2007. Lindt shares were selling for around 31,000 Swiss francs each, or about
$24,800. A round lot would have cost a cool $2.48 million. This is fairly expensive,
but not compared to Berkshire-Hathaway, the U.S. company run by legendary investor
Warren Buffett. In early 2007, each share of the company's class A stock sold for about
$110,000, down from a high of $114,500 a few weeks earlier (the class B stock was
much cheaper at $3,700 per share).

Finally. there is evidence that stock splits may actually decrease the liquidity of the
company's shares. Following a two-for-one split. the number of shares traded should more
than double if liquidity is increased by the split. This doesn't appear to happen. and the
opposite is sometimes observed.

Reverse Splits

A less frequently encountered financial maneuver is the reverse split. For example, in
January 2007, video game developer Atari underwent a l-for-lO reverse stock split. In a
I-for-IO reverse split, each investor exchanges to old shares for one new share. The par
value is increased tenfold in the process. As with stock splits and stock dividends, a case
can be made that a reverse split has no real effect.



C HAP T E R 14 Dividend... ilnd Divid~nd Policy

Given real-world imperfections, three related reasons are cited for reverse splits. First.
transaction costs to shareholders may be less after the reverse split. Second. the liquidity
and marketability of a comp.my's stock might be improved when its price is raised to the
popular trading range. Third, stocks selling at prices below a certain level are not consid
ered respectable, meaning that investors underestimate these firms' earnings, cash flow.
growth, and stability. Some financial analysts iJrgue that a reverse split can achieve instant
respectability. As was the case with stock splits. none of these reasons is particularly com
pelling. especially nOI Ihe third one.

There are two other reasons for reverse splits. First, stock exchanges have minimum price
per share requirements. A reverse splil may bling the stock price up to such a minimum. For
example, NASDAQ delists companies whose stock price drops below SI per share for 30 days.
Following the collapse of the Internet boom in 200 1-2002. a large number of Internet-related
companies found themselves in danger of being delisled and used reverse splits to boost their
stock prices. Second. companies sometimes peI1()rm reverse splits and, at the same time. buy
out any stockholders who end up with less than a certain number of shares.

For example. in October 2005. Sagienl Research Systems. a publisher of independent
financial research, announced a l-for-101 reverse stock split. At the same time the com·
pan)' would repurchase all shares held by shareholders with fewer than 100 shares. The
purpose of the reverse split was to allow the company to "go dark." The reverse split and
share repurchase meant that the company would have fewer than 300 shareholders, so it
would no longer be required to file periodic reports with the SEC. What made the proposal
especially imaginative was that immediately aftcr the reverse stock split, the company
underwent a 101-for- ( split to restore the stock to its original cost!

CONCEPT QUESTIONS

14.5a What is the effect of a stock split on stockholder wealth?

14.Sb What is a reverse split'!

SUMMARY AND CONCLUSIONS
In this chapter. we first discussed the types of dividends and how rhey are paid. We then
defined dividend policy and examined whelher or not dividend policy malLers. Next, we
illustrated how a firm might establish a dividend policy and described an important alter
native LO cash dividends, a share repurchase.

In covering these subjects, we saw that:

1. Dividend policy is irrelevant when there are no taxes or other imperfections.

2. Individual shareholder income taxes and new issue flotation costs are real-world
considerations that favor a low-dividend payout. With taxes and new issue costs, the
fitm should p"y out dividends only after all positive NPV projects have been fully
financed.

3. There are groups in the economy that may favor a high payour. These include many
large institutions such as pension plans. Recognizing that some groups prefer a high
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CHAPTER REVIEW AND SELF·TEST PROBLEM

• Answer to Chapter Review and Self-Test Problem

PART 7 LOJlg·T~rmFjna1lt;ing

$ 400
1,500

$1,900

Debt
Equity

Total

$ 300
1,600

$1,900

Market Value Balance Sheet
(before paying out excess cash)

Excess cash
Other assets

Total

payout and some prefer a low payout. the clientele effect supports the idea that
dividend policy responds to the needs of stockholders. For example. if 40 percent of
the stockholders prefer low dividends and 60 percent of the stockholders prefer high
dividends. approximately 40 percent of companies will have a low-dividend payout,
while 60 percent will have a high payout. This sharply reduces the impact of any
individual firm's dividend policy on its market price.

4. A linn wishing to pursue a strict residual dividend payout will have an unstable
dividend. Dividend stability is usually viewed as highly desirable. \Ve therefore
JisclIssed a compromise strategy that provides for a stable dividend and appears to
bc quite similar to the dividend policies many firms follow in practice.

5. A stock repurchase acts much like a cash dividend, but has a significant tax advantage.
Stock repurchases are therefore a very Llseful part of overall dividend policy.

To close out our discussion of dividends. we emphasize one last time the difference
between dividends and dividend policy. Dividends are important, because the value of a
share of stock is ultimately determined by the dividends that will be paid. What is less clear
is whether or not the time pattern of dividends (more now versus more later) matters. This
is the dividend policy question, and it is not easy to give a definitive answer to it.

Evaluate the two alternatives in terms of the effect on the price per share of the
stock, thc EPS, and the PE ratio.

14.1 Repurchase versus Cash Dividend. Trantor Corporation is deciding
whether to payout $300 in excess cash in the form of an extra dividend or a share
repurchase. Current earnings are $1.50 per share. and the stock sells for $15. The
market value balance sheet hefore paying aLIt the $300 is as follows:

14.1 The market value of the equity is $J ,500. The price per share is $15, so there arc
100 shares outstanding. The cash dividend would amount to $3001100 = $3 per
share. When the stock goes ex dividend, the price will drop by $3 per share to

SI2. Put another \vay, the total assets decrease by 5300, so the equity value goes
down by this amount 10 $1,200. With 100 shares, the new stock price is $12 per
share. After the dividend, EPS will be the same, S I.50, but the PE ratio will be
$12/1.50 ~ 8 times.

With a repurchase, 5300115 = 20 shares will be bought up, leaving 80. The
equity will again be worth $1.200 total. With 80 shares, this is $1,200/80 ~ $15
per share. so the price doesl1' t change. Total earnings for Trantor must be $1.50 X
100 = $150. After the repurchase, EPS will be higher at $150/80 = $1.875. The
PE ratio. however, will still be $15/1.875 = 8 times.
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C HAP T E R 14 Dividends and Dividend Policy

CRITICAL THINKING AND CONCEPTS REVIEW
14.1 Dividend Policy Irrelevance. How is it possible that dividends arc so

important, but. at the same time, dividend policy is irrelevant?

14.2 Stock Repurchases. What is the impact of a stock repurchase on a company's
debt ratio? Does this suggest another use for excess cash?

14.3 Dividend Policy. What is the chief drawback to a strict residual dividend
policy? Why is this a problem? How does a compromise policy work? How docs
it differ from a strict residual policy?

14.4 Dividend Chronology. On Tuesday, December 8, Hometown Power Co:s
board of directors declares a dividend of 75 cents per share payable on
Wednesday, January 17, to shareholders of record as of Wednesday, January 3.
When is the ex-dividend date'! If a shareholder buys stock before that date, who
gets the dividends on those shares, the buyer or the seller?

14.5 Alternative Dividends. Some corporations, like one British company that
offers its large shareholders free crematorium usc. pay dividends in kind (that is,
offer their services to shareholders at below-market cost). Should mutual funds
invest in stocks that pay these dividends in kind? (The fundholders do not receive
these services.)

14.6 Dividends and Stock Price. If increases in dividends tend to be followed by
(immediate) increases in share prices. how can it be said that dividend policy is
irrelevant?

14.7 Dividends and Stock Price. Last month, Central Virginia Power Company.
which had been having trouble with cost overruns on a nuclear power plant that
it had been building. announced that it was "temporarily suspending dividend
payments due to the cash flow crunch associated with its investment program."
The company's stock price dropped from $28.50 to $25 when this announcement
was made. How would you interpret this change in the stock price (that is. what
would you say caused it)?

14.8 Dividend Reinvestment Plans. The DRK Corporation has recently
developed a dividend reinvestment plan (DRIP). The plan allows investors
to reinvest cash dividends automatically in DRK in exchange for new shares
of stock. Over time. investors in DRK will be able to build their holdings by
reinvesting dividends to purchase additional shares of the company.

Over 1,000 companies offer dividend reinvestment plans. Most companies
with DRIPs charge no brokerage or service fees. In fact. the shares of DRK will
he purchased at a 10 percent discount from the market price.

A consultant for DRK estimates that ahout 75 percent of DRK's shareholders
will take part in this plan. This is somewhat higher than the average.

Evaluate DRK's dividend reinvestment plan. Will it increase shareholder
wealth? Discuss the advantages and disadvantages involved here.

14.9 Dividend Policy. During 2006, 198 companies went public with cornman
stock offerings, raising a combined total of $44.1 billion. Relatively few of these
198 companies involved paid cash dividends. Why do you think most chose not
to pay dividends?

14.10 Investment and Dividends. The Phew Charitable Trust pays no taxes on its
capital gains or on its dividend income or interest income. Would it be irrational
for it to have low-dividend, high-growth stocks in its portfolio? Would it be
irrational for it to have municipal bonds in its portfolio? Explain.
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$415,000

$415,000

$ 25,000
170,000
530,000

$725,000

Equity

Total

$ 90,000
325,000

$415,000

Market Value Balance Sheet

Common stock ($1 par value)
Capital surplus
Retained earnings

Total owners' equity

Cash
Fixed assets

Total

1. Dividends and Stock Prices. Your portfolio is 200 shares of Blue Morning, Inc.
The stock currently sells for $96 per share. The company has announced a dividend
of $2.50 per share with an ex-dividend date of April 19. Assuming no taxes, how
much will your stock be worth on April 19'!

2. Dividends and Stock Prices. It is April 19. Using the information in the
previous problem, what is your total portfolio value?

3. Dividends and Taxes. Lyons, Inc., has declared a S6.40 per share dividend.
Suppose capital gains are not taxed, but dividends are taxed at 15 percent. New IRS
regulations require that taxes be withheld at the time the dividend is paid. Lyons
sells for $108 per share, and the stock is about to go ex-dividend. What do you think
the ex-dividend price will be?

4. Stock Dividends. The uwners' equity accounts for Trans World International are
shown here:

a. If Trans \Vorld stock cUITently sells for $35 per share and a 10 percent stock
dividend is declared, how many new shares will be distributed? Show how the
equity accounts would change.

b. If Trans World declared a 25 percent stock dividend, how would the accounts change?

5. Stock Splits. For the company in Problem 4, show how the equity accounts will
change if:

a. Trans World declares a two-far-one stock split. How many shares are
olltstanding now'! What is the new par value per share?

b. Trans World declares a one-far-five reverse stock split. How many shares are
outstanding now? "Vhat is the new par value per share?

6. Stock Splits and Stock Dividends. Bermuda Triangle Corporation (BTC)
currently has 400,000 shares of stock outstanding that seU for $92 per share. Assuming
no market impetfections ur tax effects exist, what will the share price be after:

a. BTC has a five-far-three stock split?

b, BTC has a 15 pcrcent stock dividend?

c, BTC has a 42.5 percent stock dividend'>

d. BTC has a four-far-seven reverse stock split?

c. Determine the new number of shares outstanding in parts (a) through (d).

7. Regular Dividends. The balance sheet for Impossible Odds, Inc., is shown here in
market value terms. There are 35,000 shares of stock outstanding.

PAR T 7 Long-Term Financing
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C HAP T E R 14 Dividends and Dividend Policy

The company has declared a dividend of $1.10 per share. The stock goes ex-dividend
tomonow. Ignoring any tax effects, what is the stock sel1ing for today? What will
it sell for tomorrow? What will the balance sheet look like after the dividends are
paid?

8. Share Repurchase. In the previous problem, suppose the company has
announced it is going to repurchase $38,500 worth of stock instead of paying a
dividend. What effect will this transaction have on the equity of the firm? How many
shares will be outstanding? What will the price per share be after the repurchase?
Ignoring tax effects, show how the share repurchase is effectively the same as a cash
dividend.

9. Stock Dividends. The market value balance sheet for Ewe Manufacturing is
shown here. Ewe has declared a 20 percent stock dividend. The stock goes
ex-dividend tomorrow (the chronology for a stock dividend is similar to that for a
cash dividend). There are 15,000 shares of stock outstanding. What will the
ex-dividend price be?

Market Value Balance Sheet
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Cash
Fixed assets

Total

$130,000
535,000

$665,000

Debt
Equity

Total

$110,000
555,000

$665.000

@ 10. Stock Dividends. The company with the common equity accounts shown here
has declared a 10 percent stock di vidend at a time when the market value of its stock
is $48 per share. What effects on the equity accounts will the distribution of the stock
dividend have'!

Common stock ($1 par value)
Capital surplus
Retained earnings

Total owners' equity

$ 425.000
1,430.000
3,250.000

$5.105,000

®
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11. Stock Splits. In the previous problem, suppose the company instead decides on
a two-for-one stock split. The firm's 72-cent-per-share cash dividend on the new
(postsplit) shares represents an increase of 10 percent over last year's dividend on
the presplit stock. What effect does this have on the equity accounts? What was last
year's dividend per share?

12. Residual Dividend Policy. Pete and Repete, a litter recycling company, uses
a residual dividend policy. A debt-equity ratio of 1.20 is considered optimal.
Earnings for the period just ended were $3,800, and a dividend of $425 was
declared. How much in new debt was borrowed? What were total capital
outlays?

13. Residual Dividend Policy. Blizzard Corporation has declared an annual dividend
of $1.60 per share. For the year just ended, earnings were $7.62 per share.

a. What is Blizzard's payout ratio?

h. Suppose Blizzard has 6.5 million shares outstanding. BOlTowing for the coming
year is planned at $19 million. What are planned investment outlays assuming
a residual dividend policy? What target capital structure is implicit in these
calculations?
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14. Residual Dividend Policy. Change Corporation follows a strict residual dividend
policy. Its debt-equity ratio is 1.4.

a. If earnings for the year arc $2.1 million. what is the maximum amount of capital
spending possible with no new equity'?

b. If planned investment outlays for the coming year are $6 million, will the
company pay a dividend'? If so. how much'?

c. Does the company maintain a constant dividend payout? Why or why not?

15. Residual Dividend Policy. Lunch Special. Inc., predicts that earnings in the
coming year will be $43 million. There are eight million shares, and Lunch Special
maintains a debt-equity ratio of .9.

a. Calculate the maximum investment funds available without issuing new equity
and the increase in borrowing that goes along with it.

b. Suppose the tlrm uses a residual dividend policy. Planned capital expenditures
total $50 million. Based on this information, what will the dividend per share be'?

c. In part (b). how much borrowing will take place'? What is the addition to
n:laincd earnings'?

d. Suppose the company plans no capital outlays for the coming year. What will
the dividend be under a residual policy? What will new borrowing he'!

16. Homemade Dividends. You own 1.000 shares of stock in Dropped Call
Communications. You will receive a 53.50 per share dividend in one year. In two
years. Dropped Call will pay a liquidating dividend of $45 per share. The required
return on Dropped Call stock is 15 percent. What is the current share price of your
stock (ignoring taxes)'? If you would rather have equal dividends in each of the next
two years. show how you can accomplish this hy creating homemade dividends.
(Hint: Dividends will be in the form of an annuity.)

17. Homemade Dividends. In the previous problem. suppose you want only
$2.000 total in dividends the Ilrst year. What will your homemade dividend be in
two years'?

18. Stock Repurchase. Flashback Corporation is evaluating an extra dividend
versus a share repurchase. In either case. $15.000 would be spent. Current earnings
are $2.60 per share. and the stock currently sells for S70 per share. There are
2,XOO shares outstanding. Ignore taxes and other imperfections in answering the
first two questions.

a. Evaluate the two alternatives in terms of the effect on the price per share of the
stock and shareholder wealth.

b. What wi II be the effect on Flashback's EPS and PE ratio under the two different
scenarios'?

c. In the real world, which of these actions would you recommend'? Why'?

19. Expected Return, Dividends, and Taxes. The Gecko Company and the
Gordon Company l.\rc two firms whose business risk is the same but that have
different dividend policies. Gecko pays no dividend. whereas Gordon has an
expected dividend yield of 5 percent. Suppose the capital gains tax rate is zero,
whereas the income tax rate is 35 percent. Gecko has an expected earnings
growth rate of ]5 percent annually, and its stock price is expected to grow at
this same rate. If the aftertax expected returns on the two stocks are equal
(because they arc in the same risk class), what is the pretax required return un
Gordon's stock?
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20. Dividends and Taxes. As discussed in the text, in the absence of market
imperfections amI tax effects, we would expect the share price to decline by the
amount of the dividend payment when the stock goes ex dividend. Once we consider
the role of taxes, however, this is not necessarily true. One model has been proposed
that incorporates tax effects into determining the ex-dividend price:

(P" - P,)ID ~ (1- Trl/( 1- Td

where PI! is the price just before the stock goes ex, P, is the ex-dividend share price,
D is the amount of the dividend per share, 7~, is the relevant marginal personal tax
rale on dividends, and T(, is the effective marginal tax rate on capital gains.

a, If Tp = T(j = 0, how much will the share price fall when the stock goes ex'?

b, If T
"

= 15 percent and '!~; = 0, how much will the share price fall?

c. If 1/, = 15 percent and '!~; = 30 percent, how much will the share price fall?

d, Suppose the only owners of stock are corporations. Recall that corporations
get at least a 70 percent exemption from taxation on the dividend income
they receive. but they do not get such an exemption on capital gains. Ifthc
corporation's income and capital gains tax rates arc both 35 percent. what does
Ihis model predict the ex-dividend share price will be?

c, \Vhat docs this problem tell you about real-world tax considerations and the

dividend policy of the firm'?

14.1 Dividend Reinvestment Plans. Dividend reinvestment plans (DRIPs) permit
shareholders to automatiea]]y reinvest cash dividends in the company. To tind out
more about DRIPs go to wwwJool.com. follow the "Fool's School" link and thell
the "DRIP Investing" link. What are the advantages Motley Fool lists for DRIPs'?
What are the different types of DRIPs'? \\lhal is a Direct Purchase Plan'? How does
a Direct Purchase Plan differ from a DRlP,?

14.2 Dividends. Go to www,ful1disclosure.com and scroll down until you see the
section titled Tmlay's Highlighted Dividends and follow the "FuB List" link. How
many companies went "ex" on this day? What is the largest declared dividend?
For the stocks going "ex" today, what is the longest time until the payable date'?

14.3 Stock Splits. Go to www.fulldisclosure.comand scroll down until you see
the section titled Today's Highlighted Splits and follow the "Full List" link. How
many stock splits are listed'! How many ure reverse splits? \Vhat is the largest split
and the largest reverse split in terms of shares'! Pick a company and follow the
link. What type of information do you find')

14.4 Dividend Yields. Which stock has the highest dividend yield'! To answer this
(and more), go to finance.yahoo.col11 and locate the "Screener" link. Use the
minimum value box for "Annual Dividend Yield" to find out how many stocks
have a dividend yield above 3 percent. Above 5 percent. Which company has the
highest dividend yield?

14.5 Stock Splits. How many times has Procter & Gamble stock split? Go to P&G's
Web page at www.pg.com. and you will find a pull-down menu listed under
"Investing." Follow the "Stock History" link, then the "Stock Split History."
When did Procter & Gamble stock nrst split'? What was the split'! When was the
most recent stock split? If you owned 100 shares of Procter & Gamble on January
1, 1950, and never sold any shares. how many shares would you own today?

457

WHAT'S ON
THE WEB?



CHAPTER CASE
ELECTRONIC TIMING, INC.

Electronic Timing. Inc. (ETI), is a small company
tounded 15 years ago by electronics engineers Tom

Miller and Jessica Kerr ETI manufactures integrated crr
cuits to capitalize on the complex mixed-signal design
technology and has recently entered the market for
frequency timing generators, or silicon timing devices.
which provide the timing signals or "clocks" necessary to
synchronize electronic systems. Its clock products origi
nally were used in PC video graphics applications, but
the market subsequently expanded to include mother
boards, PC peripheral devices, and other digital con
sumer electronics, such as digital television boxes and
game consoles. ETI also designs and markets custom
application-specific integrated circuits (ASICs) for indus
trial customers. The ASIC's design combines analog and
digital. or mixed-signal. technology. In addition to Tom
and Jessica, Nolan Pittman, who provided capital for the
company, is the third primary owner. Each owns 25 per
cent of the 1 million shares outstanding. The company
has several other individuals. including current employ
ees, who own the remaining shares.

Recently. the company designed a new compu
ter motherboard. The company's design is both more
efficient and less expensive to manufacture, and the
ETI design is expected to become standard in many
personal computers. After investigating the possibil
ity of manufacturing the new motherboard, ETI deter
mined that the costs involved in building a new plant
would be prohibitive. The owners also decided that
they were unwilling to bring in another large outside
owner. Instead, ETI sold the design to an outside firm.
The sale of the motherboard design was completed
for an aftertax payment of $30 million

1. Tom believes the company should use the extra
cash to pay a special one-time dividend. How will
this proposal affect the stock price? How will it
affect the value of the company?

2. Jessica believes the company should use the
extra cash to payoff debt and upgrade and
expand its existing manufacturing capability. How
would Jessica's proposals affect the company?

3. Nolan favors a share repurchase. He argues that a
repurchase will increase the company's PIE ratio,
return on assets, and return on equity. Are his argu
ments correct? How will a share repurchase affect
the value of the company?

4. Another option discussed by Tom. Jessica, and
Nolan would be to begin a regular diVidend pay
ment to shareholders. How would you evaluate
this proposal?

5 One way to value a share of stock is the divi
dend growth. or growing perpetuity, model.
Consider the following: The dividend payout
ratio is 1 minus b, where b is the "retention"
or "plowback" ratio. So, the dividend next year
will be the earnings next year, E" times 1 minus
the retention ratio. The most commonly used
equation to calculate the sustainable growth
rate is the return on equity times the retention
ratio. Substituting these relationships into the
dividend growth model. we get the following
equation to calculate the price of a share of
stock today:

R _ E,(1 - b)
C - R, - ROE x b

What are the implications of this result in terms of
whether the company should pay a dividend or
upgrade and expand its manufacturing capability?
Explain.

6. Does the question of whether the company should
pay a dividend depend on whether the company
is organized as a corporation or an LLC?
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On May 24,2006, in an eagerly awaited initial public offering

(IPO), credit card giant MasterCard went public. Assisted

by the investment bank Goldman Sachs, MasterCard sold

61.5 million shares of stock to the public at a price of $39.00.

In a nod to the public's unfortunate fascination with credit, the

stock price charged to $46.00 at the end of the day, an 18 per

cent one-day Increase. By January of 2007, the stock was seil-

ing for $100. The MasterCard IPO was a fairly large one, but not

compared to the Bank of China, which went public on the same

day in what was one of the largest IPOs in history. Even though

the shares were priced at only $0.38, the company sold over

26 billion shares, raising almost $10 billion. In this chapter, we will

examine the process by which companies such as MasterCard

sell stock to the public, the costs of doing so, and the role of

investment banks in the process.

Businesses large and small have one thing In common: They need long-term capital. The

Initial public offerings and some of the costs
of going public.

Multiple-choice quizzes

flashcards for testing and learning

Self-study software

AFTER VENTURING THROUGH
THIS CHAPTER, YOU SHOULD
UNDERSTAND:

"•

chapter describes how they get it. We pay particular atlention to what is probably the most im

portant stage in a company's financial life cycle, the initial public offering. Such offerings are the

process by which companies convert from being privately owned to being publicly owned. For

many, starting a company, growing it, and taking it public is the ultimate entrepreneurial dream.
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venture capital
IVCI
FinanCing for new,
often hlglHlsk
ventures.

For a list of well-known
VC firms, see
www.vfinance.com.

PART 7 Long-Term Financing

All firms must, at varying times, obtain capital. To do so, a firm must either borrow the
money (debt financing), sell a portion of the firm (equity financing), or both. How a

firm raises capital depends a great deal on the size of the firm. its life cycle stage, and its
growth prospects.

In this chapter. we examine some of the ways in which firtns actually raise capital.
We begin by looking at companies Tn the early stages of their hves and the importance of
venture capital for such firms. We then look at the process of going public and the role of
investment banks. Along the way, we discuss many of the issues associated with selling
securities to the public and their implications for all types of firms. We close the chapter
with a discussion of sources of debt capitaL I

THE FINANCING LIFE CYCLE OF A FIRM:
EARLY·STAGE FINANCING AND VENTURE
CAPITAL
One day, you and a friend have a great idea for a new computer software product that helps
users communicate using the next generation Mcganet. Filled with entrepreneurial zeaL
you christen the product MegaComm and set about bringing it to market.

Working nights and weekends, you are able to create a prototype of your product. It
doesn't actually work, but at least you can show it around to illustrate your idea. To actu
ally develop the product, you need to hire programmers, buy computers, rent office space,
and so on. Unfortunately, because you are both college students. your combined assets are
not sufficient to fund a pizza party. much less a start-up company. You nced what is often
referred to as OPM-other people's money.

Your Ijrst thought might be to approach a bank for a loan. You would probably dis
cover. however. that banks arc generally not interested in making loans to start-up com
panies with no assets (other than an idea) run by fledgling entrepreneurs with no track
record. Instead, your search for capital would very likely lead you to the venture capital

(VCI market.

Venture Capital

The term venture capital does not have a precise meaning. but it generally refers to
financing for new, often high-risk ventures. For example. before it went public. Internet
auctioneer eBay was venture capital financed. Individual venture capitalists invest their
own money, whereas venture capital firms specialize in pooling funds from various sources
and investing them. The underlying sources of funds for such firms include individuals,
pension funds, insurance companies, large corporations. and even university endowment
funds. The broad term private equity is often L1sed to label the rapidly growing area of
equity financing for nonpubIic eompanics,~

Venture capitalists and venture capital finns recognize that many or even most new
ventures will not ny, but the occasional one will. The potential profits are enormous in
such cases. To limit their risk, venture capitalists generally provide financing in stages. At
each stage, enough money is invested to reach the next milestone or planning stage. For

I We are mrJebteu to Jay R. Ritter of the Uniwrsity of Florida for helpful comments and suggestions on this
chapter.

~So·called ··vulture·· capita1ist~ ~peeia[ile in high-risk in\'eslJnent~ in e-;tablishcd. but linancially distressed. f1nns.
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example. the firsr-slllge (or first "round") financing might be enuugh lO get a prototype
built and a manufacturing plan completed. Based 011 the results. the seClJlld·.WaRe fillanc
ing might be a major investment needed to actually begin manufacturing. marketing. and
distribution. There might be many such stages, each of which represents a key step in the
process of growing the company.

Venture capilal firms often specialize in differenl stages. Some specialize in vcry early
"seed money." or ground floor, financing. In contrast, financing in the later stages might
come from venture capitalists specializing in so-called mezzanine level Iinancing, where
JJ1e~:.JlIlille level refers to [he kvel just above the ground floor.

The fact that financing is available.: in stages and is contingent on specified goals being
met is a powerful motivating force for the firm's founders. Often, the founders receive
relatively little in the way of salary and have substantial portions of their personal assets
tied up in the business. At each stage of financing, the value of the rounder's stake grows
and the probability of success rises. If goals are nol Illct.the venture capitalist will withhold
further financing, thereby limiting fulure losses.

In addition to providing financing. venture capitalists generally will actively partici
pate in running the finn. providing the benefit ofexpcrh::nce with previous start-ups as well
as general business expertise. This is espcciaJIy true when the firm's founders have little or
no hands-on experience in running a company.

Some Venture Capital Realities

Although there is a large venture capital market. the tl1llh is that access to venture capital
is really very limited. Venture capital companies receive huge Humbers of unsolicited pro
posals, the vast majority of which end up in the circular tile (the waste basket). Venture
capitalists rely heavily on informal networks of engineers, scientists, lawyers, accountants.
bankers. and other venture capitalists to help identify potential investments. As a result
personal contacts are important in gaining access to the venture capital market; it is very
much an "introduction" market.

Another simple fact about venture capital is that it is incredibly expensive. In a typical
deal. the venlure capitalist will demand (and get) 40 percent or more of the equity in the
company. The venture capitalist will frequently hold voting convertible preferred stock.
which gives various priorities in the event that the company is sold or liquidated. The
venture capitalist will typically demand (and get) several seats on the company's board of
directors and may even appoint one or more members of senior management.

Choosing a Venture Capitalist

Some start-up companies. particularly those headed by experienced, previously successful
entrepreneurs. will be in such demand that they will have the luxury of looking: beyond the
money in choosing a venture capitalist. There are ."iome key cunsiderations in such a case.
some of which can be summarized as follows:

1. Financial strength is impol1ant. The venture capitalist needs to have the resources
and Iinancial reserves for additional financing sltlges should they become necessary.
This doesn't mean that bigger is necessarily belter, however, because of our next
consideration.

2. Style is important. Some venture capitalists will wish to be very much involved
in day-to-day operations and decision making, whereas others will be content
with monthly reports. Which is better depends on the finn and also on the venture
capitalists' business skills. In addition. a large venture capital firm may be less
flexible and more bureaucratic Ihan a smaller "boutique" firm.

461

The Internet is a
tremendous source

of venture capital
information, both

for suppliers and
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For example, the site at

www.dealflow.com
prompts you to search
the firm's database as

either an entrepreneur
or a venture capitalist

(i.e., angel investor).
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Find out what firms are
going public this week at

marketwatch.com.

registration
statement
A statement filed
with the SEC that
discloses all matenal
Information concerning
the corporation making
a public offering.

prospectus
A legal document
describing details of the
issuing corporation and
the proposed offering to
potential Investors.
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3. References arc important. Has the venture capitalist been successful with similar
firms'! Of equal importance, how has the venture capitalist dealt with situations that
dido't work out?

4. Contacts are important. A venture capitalist may be able to help the business in
ways other than helping with financing and management by providing introductions
to potentially important customers, suppliers, and other industry contacts. Venture
capitalist firms frequently specialize in a few particular industries. and such
specialization could prove quite valuable.

5. Exit strategy is important. Venture capitalists arc generally not long-term investors.
How and under what circumstances the venture capitalist will "cash out" of the
business should be carefully evaluated.

Conclusion

If a start-up succeeds, the big payoff frequently comes wben the company is sold to another
company or goes public. Either way, investment bankers are often involved in the process.

CONCEPT QUESTIONS

15.1a What is venture capital?

15.1b Why is venture capital often provided in stage~?

SELLING SECURITIES TO THE PUBLIC:
THE BASIC PROCEDURE
We discuss the process of selling securities to the public in the next several sections, paying
particular attention to the process of going public.

There are many rules and regulations surrounding the process of selling securities. The
Securities Act of 1933 is the origin of federal regulations for all new interstate securities
issues. The Securities Exchange Act of 1934 is the basis for regulating securities already
outstanding. The Securities and Exchange Commission, or SEC, administers both acts.

There is a series of steps involved in issuing securities to the public. In general terms,
the basic procedure is as follows:

1. Management's first step in issuing any securities to the public is to obtain approval
from the board of directors. In some cases, the number of authorized shares of
common stock must be increased. This rCljuires a vote of the shareholders.

2. Thc firm must prcparc a registration statement and file it with the SEC. With just
a few exceptions, the registration statement is required for all public. interstate issues
of securities.

Normally, a registration statement contains many pages of financial information. in
cluding a tlnancial history. details of the existing business, proposed financing, and plans
for the future.

3. The SEC examines the registration statement during a waiting period. During this
time, the firm may distribute copies of a preliminary prospectus. The prospectus
contains much of the information put into the registration statement, and it is given to
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potential investors by the firm. The preliminary prospectus is sometimes called a red
herring. in pm1 because bold red leuers are printed on the cover.

A registration statement becomes effective on the twentieth day after its filing unless
the SEC sends a lerrer ofcommellt suggesting changes. In that case. after the changes are
made. the 20-day waiting period starts again. It is important to notc that the SEC does not
consider the economic merits of the proposed sale; it merely makes sure that various rules
and regulations are followed. Also, the SEC generally does not check the accuracy or truth
fulness of information in the prospectus.

The registration statement does not initially contain the price of the new issue. Usually.
a price amendment is filcd at or near the end of the waiting period, and the registration
becomes effective.

4. The company cannot sell these securities during the waiting period. However, oral
offers can be made.

5. On the effective date of the registration statement, a price is determined and a full
fledged selling effort gets under way. A final prospectus must accompany the delivery
of securities or confirmation of sale. whichever comes first.

Tombstone advertisements (or. simply, tombstones) are used by underwriters after
the waiting period. An example is reproduced in Figure 15.1. The tombstone contains the
name of the issuer (the World Wrestling Federation, or \VWF. in this case). h provides
some information about the issue, and it lists the investment banks (the underwriters) that
are involved with selling the issue. The role of the investment banks in selling securities is
discussed more fully in the following pages.

The investment banks are divided into groups called brackets on the tombstone, based
on their participation in the issue, and the names of the banks are listed alphabetically
within each bracket. The brackets are often viewed as a kind of pecking order. In general.
the higher the bracket, the greater is the underwriter's prestige.

CONCEPT QUESTIONS

IS.2a What are the basic procedures in selling a new issue'?

IS.2b Whal is a registration slatement?

ALTERNATIVE ISSUE METHODS
When a company decides to issue a new security, it can sell it as a public issue or a private
issue. In the case of a public issue, the firm is required to register the issue with the SEC.
However. if the issue is to be sold to fewer than 35 investors, the sale can be carried out
privately. In this case, a registration statement is not required."

For equity sales, there are two kinds of public issues: a general cash offer and a rights
offer (or ri~/l1s offerillg). With a cash offer, securities are offered to the general public on
a "first come, first served" basis. With a rights offer, securities are initially offered only to

IA variely of differenl ammgcm~nts C:'ln be m,.de fur priv31e equity issues. Selling unregislered securities avuid~

the CO~ls of complying wilh the Securities Exchange ACI uf 193-t Regulatiun significanlly rcslcicts the resale of
unregistcred equity securities. For example. the purchaser may be required [Q hold thc SCl,:urilics for at least lWo
years. Many of the restrictions wen: significantly eased in tY90 for very large inslilutinnal in,'cstors. howe....er.
The private placemenl of bond.; is discussed in a later section.
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prospectus dlstnbuted
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FIGURE 15.1

An example of
a tombstone
advertisement

This announcement is neither an offer 10 self nor a solicitalion of an offer to buy any ollhese securities.

The offering is made only by the Prospectus.

New Issue

11,500,000 Shares

World Wrestling Federation Entertainment, Inc.

Class A Common Stock

Price $17.00 Per Share
Copies of the Prospectus may be obtained in any State in which this announcement
is circulated from only such althe Underwriters, including the undersigned,
as may lawfully offer these securities in such Slate.

U.s. Offering

9,200,000 Shares

This portion of the underwriting is being offered in the United Stales and Canada.

Bear, Stearns & Co. Inc.

Credit Suisse First Boston

Merrill Lynch & Co.

Wit Capital Corporation

Allen & Company Bane of America Securities LLC
Inwrporated

Donaldson, Lufkin & Jenrette A.G. Edwards & Sons, Inc. Hambrecht & Quist

Axiom Capital Management, Inc.

Joseph Charles & Assoc., Inc.

Wassertein Perella Securities, Inc.

ING Barings

Advest, Inc.

J.C. Bradford & Co.

GabeUi & Company, Inc.

NeUberger Berman, LLC

Sanders Morris Mundy

Wachovia Securities, Inc.

Deutsche Banc Alex. Brown

Josephfhal & Co. Inc.

Blackford Securities Corp.

Chatsworth Securifies LLC

SG Cowen

Jefferies & Company, Inc.

Prudential Securities

Raymond James & Associates, Inc.

Tucker Anthony Cleary Gull

Gaines, Berland Inc.

International Offering

2,300,000 Shares

This portion of the underwriting is being offered outside 01 the United States and Canada.

Bear, Stearns International Limited

Credit Suisse First Boston

Merrill Lynch International



C HAP T E R 15 Rai;;ing Capital

existing owncrs. Rights offers are fairly common in othcr countries, but they are relatively
rarc in the United States. particularly in recent years. We therefore focus on cash offers in
this chapter.

The first public equity issue that is made by a company is referred to as an initial

public offering, an IPO. or an unseasoned nell' issue. This issue occurs when a company
decides to go public. Obviously. all initial public offerings are cash offers. If the firm's ex
isting shareholders wanted to buy the shares. the firm wouldn't have to sell them publicly
in the first pbce.

A seasoned equity offering (SEO) is a ncw issuc for a company with securities that
have been previously issued. The terms seco/ldary and follow-on (dlerillg arc also com
monly used. A seasoned equity offcring of common stock can be made by using a cash
offer or a rights offer.

These methods of issuing new securities are shown in Table 15.1. They are discussed
in sections 15.4 through 15.9.

CONCEPT QUESTIONS

15.3a Why is an initial public offering necessarily a cash offer?

15.3b What is the difference between a rights offer and a cash offer'?
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initial public
offering

A company's first
equity issue made
available to the
public Also called an
unseasoned new issue
or an IPO

seasoned equity
offering (SEO)

A new equity issue
of secunties by a
company that has
previously issued
securities to the public.

Method

Public
Traditional
negotiated
cash offer

Privileged
subscription

Nontraditional
cash offer

Private

Type

Firm commitment
cash offer

Best efforts cash
offer

Dutch auction cash
offer

Direct rights offer

Standby rights
offer

Shelf cash offer

Competitive firm
cash offer

Direct placement

Definition

Company negotiates an agreement with an
investment banker to underwrite and distribute
the new shares. A specified number of shares are
bought by underwriters and sold at a higher price.

Company has investment bankers sell as many
of the new shares as possible at the agreed-upon
price. There is no guarantee concerning how
much cash will be raised. Some best efforts
offerings do not use an underwriter.

Company has investment bankers auction shares
to determine the highest offer price obtainable for
a given number of shares to be sold.

Company offers the new stock directly to its
existing shareholders.

Like the direct rights offer, this contains a
privileged subscription arrangement with existing
shareholders. The net proceeds are guaranteed
by the underwriters.

Qualifying companies can authorize all the
shares they expect to sell over a two-year period
and sell them when needed.

Company can elect to award the underwriting
contract through a public auction instead of
negotiation.

Securities are sold directly to the purchaser, who,
at least until recently, generally could not resell
the securities for at least two years.

TABLE 15.1

The methods
of issuing new
securities
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15.4

underwriters

Investment firms that
act as intermediaries
between a company
seiling securities and
the invesllng public.

spread

Compensation to the
underwriter, determined
by the difference
between the
underNnter's buying
price and offering pnce

syndicate

A group ot
underwriters formed to
share the risk and to
help sell an Issue.

firm commitment
underwriting

The lype of
underwriting in which
the underwriter buys
the entire issue,
assuming full finanCial
responsibility for any
unsold shares
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UNDERWRITERS
If the public issue of securities is a cash otTer, underwriters are usually involved. Under
writing is an important line of business for large investment firms such as Merrill Lynch.
Underwriters perform services such as the following for corporate issuers:

1. Formulating the method used to issue the securities.

2. Pricing the new securities.

3. SeIling the new securities.

Typically, the underwriter buys the securities for less than the offering price and accepts
the risk of not being able to sell them. The difference between the underwriter's buying
price and the offering price is called the spread, or discount. It is the basic compensation
received by the underwriter. Sometimes the underwriter will get noncash compensation in
the form of warrants and stock in addition to the spread.~

Underwriters combine to form an underwriting group called a syndicate to share the
risk and to help sell the issue. In a syndicate, one or more managers arrange the offering.
This manager is designated as the lead manager. or principal manager. The lead manager
typically has the responsibility of pricing the securities. The other underwriters in the syn
dicate serve primarily to distribute the issue.

Choosing an Underwriter

A firm can offer its securities to the highest bidding underwriter on a competitive (~tler

basis. or it can negotiate directly with an underwriter. In most cases, companies usually do
new issues of debt and equity on a negotiated qffer basis.

There is evidence that competitive underwriting is cheaper to use than negotiated un
derwriting, and the underlying reasons for the dominance of negotiated underwriting in the
United States are the subject of ongoing debate.

Types of Underwriting

Two basic types of underwriting are involved in a cash offer: firm commitment and best
efforts.

Firm Commitment Underwriting In firm commitment underwriting. the issuer
sells the entire issue to the underwriters, who then attempt to resell it. This is the most
prevalent type of underwriting in the United States. This is really just a purchase-resale ar
rangement, and the underwriter's fee is the spread. For a new issue of seasoned equity. the
underwriters can look at the market price to determine what the issue should sell for, and
95 percent of all such new issues are firm commitments.

If the underwriter cannot sell all of the issue at the agreed-upon offering price, it may
have to lower the price on the unsold shares. Nonetheless, with finn commitment under
writing, the issuer receives the agreed-upon amount, and all the risk associated with selling
the issue is transferred to the underwriter.

Because the offering price usually isn't set until the underwriters have investigated
how receptive the market is to the issue, this risk is usually minimal. Also, because the of
fering price usually is not set until just before selling commences, the issuer doesn't know
precisely what lts net proceeds will be until that time.

.. Warrants are essentially uptions to buy stock at a fixed price for some fixed period of time.
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Best Efforts Underwriting In best efforts underwriting, the underwriter is legally
bound to usc "best efforts" to sell the securities at the agreed-upon offering price. Beyond
this, the underwriter does not guarantee any particular amount of money to the issuer. This
form of underwriting has become very uncommon in recent years; firm commitments are
now the dominant form.

Dutch Auction Underwriting With Dutch auction underwriting, the underwriter
does not set a fixed price for the shares to be sold. Instead, the underwriter conducts an auc
tion in which investors bid for shares. The offcr price is determined based on the submitted
bids. A Dutch auction is also known by the more descriptive name 1ll1(form price fluction.
This approach to selling securitics to the public is relatively new in the IPa market and has
not been widely used there, but it is very common in the bond markets. For example, it is
the sole procedure used by the U.S. Treasury to sell enormous quantities of notes, bonds,
and bills to the public.

Dutch auction underwriting was much in the news in 2004 because Web search com
pany Google elected to usc this approach. The best way to understand a Dutch or uniform
price auction is to consider a simple example. Suppose the Rial Company wants to sell
400 shares to the public. The company receives five bids as follows:

Bidder Quantity Price

A 100 shares $16
B 100 shares 14
C 200 shares 12
0 100 shares 12
E 200 shares 10

Thus, bidder A is willing to buy 100 shares at $16 each, bidder B is willing to buy 100 shares
at $14. and so on. The Rial Company examines the bids to determine the highest price that
will result ill all 400 shares being sold. So, for example. at S14, A and B would buy only
200 shares, so that price is too high. Working our way down, all 400 shares won't be sold
until we hit a price of S12, so $12 will be the offer price in the IPG. Bidders A through D
will receive shares: bidder E will not.

There are two additional impOitant points to observe in our example: First all the win
ning bidders will pay $12, even bidders A and B. who actually bid a higher price. The fact
that all successful bidders pay the same price is the reason for thc name "uniform price auc
tion." The idea in such an auction is to encourage bidders to bid aggressively by providing
some protection against bidding a price that is too high.

Second. notice that at the $12 offer price. there are actually bids for 500 shares, which
exceeds the 400 shares Rial wants to sell. Thus, there has to be some sort of allocation.
How this is done varies a bit, but, in the IPa market, the approach has been to simply
compute the ratio of shares offered to shares bid at the offer price or better, which, in our
example, is 400/500 = .8, and allocate bidders that percentage of their bids. In other words.
bidders A through D would each receive 80 percent of the shares they bid at a price of
$12 per share.

The Green Shoe Provision

Many underwriting contracts contain a Green Shoe provIsion (sometimes called the
ol'erollotmelll option), which gives the members of the underwriting group the option to
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The type of underwriting
in which the underwriter
sells as much of the
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Dutch auction
underwriting
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as a uniform pnce
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Learn all about Dutch

auction JPOs at
www.
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the issuer at the offenng
price. Also called the
overallolment optIon
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purchase additional shares from the issuer at the offering price..~ Essentially all IPOs and
SEOs include this provision, but ordinary debt offerings generally do not. The stated rea
son for the Green Shoe option is to cover excess demand and oversubscriptions. Green
Shoe options usually last for about 30 days and involve no more than 15 percent of the
newly issued shares.

The Aftermarket

The period after a new issue is initially sold to the public is referred to as the l~fter!l1arkel.

The lead underwriter frequently will "stabilize," or support, the market price for a relatively
short time following the offering. This is done by actually selling 115 percent of the issue.
Tfthe price rises in the aftermarket, the underwriter will exercise the Green Shoe optIons to
purchase the extra 15 percent needed. If the price declines, however, the underwriter will
step in and buy the stock in the open market thereby supporting the price. In this second
case, the underwriter allows the Green Shoe option to expire.1>

Lockup Agreements

Although they are not required by law, almost all underwritIng contracts contain so-called
lockup agreements. Such agreements specify how long insiders must wait after an IPO before
they can sell some or all of their stock. Lockup periods have become f~lir1y standardized in recent
years at 180 days. Thus, following an IPO, insiders can't cash out until six months have gone
by, which ensures that they maintain a significant economic interest in the company going public.

Lockup periods are also important because it is not unusual for the number of
locked-up shares to exceed the number of shares held by the public, sometimes by a sub
stantial multiple. On the day the lockup period expires. there is the possibility that a large
number of shares will hit the market on the same day and thereby depress values. The
evidence suggests that, on average, venture capital-backed companies are particularly
likely to experience a loss in value on the lockup expiration day.

The Quiet Period

For 40 calendar days following an IPO. the SEC re4uires that a firm and its managing under
writers observe a "quiet period." This means that all communications with lhe public must be
limited to ordinary announcements and other purely factual malters. The SEC's logic is that
all relevant information should be contained in the prospectus. An important result of this
requirement is that the underwriter's analysts are prohibited from making recommendations
to investors. As soon as the quiet period ends, however. the managIng underwriters typically
publish research reports. usually accompanied by a favorable "buy" recommendation.

Firms that don't stay quiet can have their IPOs delayed. For example. just before
Google's IPO. an interview with cofounders Sergy Brin and Larry Page appeared in Play

bo.\'. The interview almost caused a postponement of the IPO, but Google was able to
amend its prospectus ill time (by including the article!). However, in May 2004, Salesforce.
com's IPO was delayed because an interview with CEO Mark Benioff appeared in The New
York Times. Salesforce.com finally went public two months later.

~The term Green Sho;, J!rm·;s;oJl sounds quite exotic. hUllhe origin is relatively mundane. The tcrm comes
from the name of the Green Shoe Manufacturing Company. which. in !lJ6J, was the lirsl issuer to grant such
an option.

60ccasionally. the price of a security falls dramalically when the underwriler ceases to stahilize the price. In
,uch case,. Wall Street humorisls (the ones who didn't huy any of the stock) have retCrred tn the period
following Ihe aftermarket as Ihe aftermath.
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CONCEPT QUESTIONS

15.43 What do underwriters do?

15.4b What is the Green Shoe provision?

IPOS AND UNDERPRICING
Determining the correct offering price is the most difficult thing an underwriter must do for
an initial public offering. The issuing finn faces a potential cost if the offering price is set too
high or too low. If the issue is priced too high, it may be unsuccessful and have to be with
drawn. If the issue IS priced below the true market value, the issuer's existing shareholders
will experience an opportunity loss when they sell their shares for less than they are worth.

Underpricing is fairly common. It obviously helps new shareholders earn a higher
return on the shares they buy. However, the existing shareholders of the issuing finn are
not helped by underpricing. To them, it is an indirect cost of issuing new securities. For
example, on November 17.2006, NYMEX Holdings, the company that provides a market
for trading commodity futures in New York, went public. On the tirst day of trading.
investors were apparently optimistic about the company's future. There were 6.5 million
shares oftcred at $59 per share, raising $3X3.5 million. At the end of the lirst day, the
stock sold for $122.34. up about 107 percent. Based on these numbers, NYMEX shares
Were apparently underpriced by 563.34 each. which means the company missed out on an
additional $411.7 million.

Dutch auctions arc supposed to eliminate this kind of "pop" in first day prices. As we
previously discussed. Google sold] 9.6 million shares at a price of 585 in a Dutch auction
IPQ. However, the stock closed at $100.34 on the first day, an increase of IR percent, so
Google missed out on an additional $300 million.

One of the biggest dollar amounts "left on the table" occurred in 1999 when eToys went
public. offering 8.2 million shares. The stock jumped $57 dollars above the offer price on
the lirst day. which meant eToys left abollt half a billion dollars on the table! eToys could
have used the money; it filed for bankruptcy less than two years later. In May 2002. the
company sued its lead underwriter, claiming the offer price was deliberately set too low.

Of course, not all IPQs increase in price on the first day. On May 24, 2006, Vonage
Holdings Corp., provider of Voice over Internet Protocol (VoIP) phone service, went
public. The company sold 31.3 million shares to the public at a price of $]7 per share.
Unfortunately for the shareholders. the stock price closed the day at 5]4.85. a loss of
almost 13 percent. For Vonage. the problems weren't over. In the IPO. Vonage had taken
an unusual step and permitted its customers to buy 4.2 million shares of stock, but, follow
ing the offering, many customers refused to pay for the shares they had requested. Since
Vonage had guaranteed payment to its underwriters for the shares purchased by its custom
ers, the company was liable for the purchase price.

Evidence on Underpricing

Figure 15.2 provides a more general illustration of the underpricing phenomenon. What
is shown is the month-by-month history of underpricing for SEC-registered IPOs.7 The

7The discussion in this section draws on Jay R. Ri1ter, "Initial Publie Otl"crings." CrmTt'lIIpomrv Fillallu' DigesT

2 (Spring IYYX).
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IPO information is

ubiquitous on the World
Wide Web. Two sites of

interest are
www.ipohome.com
and lPO Central at

www.hoovers.com.
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FIGURE 15.2 Average Initial returns by month for SEC-registered initial public offerings: 1960-2005
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Source: R. G. Ibbotson, J. L. Sindelar, and J. R. Ritter, "The Markel's Problems with the Pncing of Initial Public Offerings,' Journal of Applied
Corporale Finance 7 (Spring 1994), as updated by the authors.

FIGURE 15.3 Number of offerings by month for SEC-registered initial public offerings: 1960-2005
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Source: R. G. Ibbotson, J. L Sindelar, and J. R. Ritter, "The Market's Problems with the Pricing of Initral Public Offenngs," Journal ofApplied
Corporate Finance 7 (Spring 1994), as updated by the authors.

period covered is 1960 through 2005. Figure 15.3 presents the number of offerings in each
month for the same pcriod.

Figure 15.2 shows that undcrpricing can be quite dramatic, exceeding 100 percent in
some months. In such months, the average IPa more than doubled in value, sometimes
tn a matter of hours. Also, the degree of underpricing varies through time, and periods of
severe underpricing ("'hot issuc" markets) are followed by periods of little underpricing
("cold issue" markets). For example, in the 1960s, the average IPa was underpriced by
21.25 percent. In the 1970s. the average underpricing was much smaller (8.95 percent), and
the amount of underpricing was actually very small or even negative for much of that time.
For 1990-1999, IPOs were underpriced by 2 LI percent on average, and for 2000-2005,
average underpricing was 29 percent.
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From Figure 15.3, it is apparent that the number ofIPOs is also highly variable through
time. Funher. there are pronounced cycles in both the degree of underpricing and the
number of IPOs. Comparing Figures 15.2 and 15.3. we see that increases in the number of
new offerings tend to follow periods of significant underpricing by roughly 6 to 12 months.
This probably occurs because companies decide to go public when they perceive that the
market is highly receptive to new issues.

Table 15.2 contains a year-by-year summary of underpricing for the years 1975 to
2005. As is indicated, a grand total of 7.597 companies were included in this analysis. The

Number of Average Gross Proceeds,
Year Offerings'" First-Day Return, %t $ Millions*

1975 12 -1.5 262
1976 26 1.9 214
1977 15 3.6 127
1978 20 11.2 209
1979 39 8.5 312

1980 75 13.9 934
1981 197 6.2 2,367
1982 81 10.7 1,016
1983 521 9.0 11,225
1984 222 2.5 2,841
1985 216 6.2 5,492
1986 480 5.9 15,816
1987 341 5.6 12,911
1988 128 5.4 4,125
1989 119 7.9 5,155

1990 112 10.5 4,225
1991 287 11.7 15,398
1992 395 10.1 21,777
1993 505 12.7 28,899
1994 412 9.8 17,784
1995 461 21.1 28,745
1996 687 17.0 42,572
1997 483 13.9 32,478
1998 317 20.1 34,585
1999 487 69.6 65,069

2000 385 55.4 65,627
2001 81 13.7 34,368
2002 70 8.6 22,136
2003 68 12.4 10,122
2004 186 12.2 32,380
2005 169 9.8 28,677

1975-1979 112 5.7 1,124
1980-1989 2,380 6.8 61,880
1990-1999 4,146 21.1 291,531
2000-2005 959 29.0 193,310

1975-2005 7,597 17,3 547,845

"The number of offerings excludes IPOs wllh an offer price 01 less than $5.00, ADAs, best efforts, units, and Aegulation
A oHers (small issues, raising less than $1.5 million during the 1980s), real estate inveslment trusts (AEITs),
partnerships. and closed·end funds. Banks and S&Ls and non-GASP·listed IPOs are included.

tFirst-day returns are computed as Ihe percentage return from the offering price 10 the first closing market pnce.

tGross proceeds dala are from Securities Data Go., and they exclude overallotment options bul include the
international tranche, if any. No adjustments for Inflation have been made.

Source: Professor Jay A. Riller, University of Florida.
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IPO Underpricing around the World

T he United States is not the only country in which initial
public offerings (IPOs) of common stock are underpriced.

The phenomenon exists in every country with a stock mar
ket, although the extent of underpricing varies from country to
country.

In general, countries with developed capital markets have

more moderate underpricing than in emerging markets. Dur
ing the Internet bubble of 1999-2000, however, underpricing
in the developed capital markets increased dramatically. In the

United States, for example, the average first-day relurn during

1999-2000 was 65 percent. At the same time that underpricing

in the developed capital markets increased, the underpricing of

IPOs sold to residents of China moderated. The Chinese aver

age has come down to a mere 257 percent, which is lower than

it had been in the early and mid-1990s. After the bursting of

the Internet bubble in mid-2000, the level of underpricing in the

United States, Germany, and other developed capital markets

has returned to more traditional levels.

The table below gives a summary of the average first·day

returns on IPOs in a number of countries around the world,

with the figures collected from a number of studies by various

authors.

Sample Time Avg. Initial Sample Time Avg. Initial
Country Size Period Return Country Size Period Return

Australia 381 1976-1995 12.1% Malaysia 401 1980-1998 104.1%

Austna 83 1984-2002 6.3 Mexico 37 1987-1990 33.0
Belgium 93 1984-2004 14.2 Netherlands 143 1982-1999 10.2
Brazil 62 1979-1990 78.5 New Zealand 201 1979-1999 23.0
Canada 540 1971-2002 7.0 Nigeria 63 1989-1993 19.1
Chile 55 1982-1997 8.8 Norway 68 1984-1996 12.5
China 432 1990-2000 256.9 Philippines 104 1987-1997 22.7
Denmark 117 1984-1998 5.4 Poland 140 1991-1998 27.4
Finland 99 1984-1997 10.1 Portugal 21 1992-1998 10.6
France 571 1983-2000 11.6 Singapore 441 1973-2001 29.6
Germany 545 1978-2001 31.1 South Africa 118 1980-1991 32.7
Greece 363 1976-2005 25.1 Spain 99 1986-1998 10.7
Hong Kong 857 1980-2001 17.3 Sweden 332 1980-1998 30.5
India 2,713 1990-2004 95.4 Switzerland 120 1983-2000 34.9
Indonesia 265 1989-2003 20.2 Taiwan 293 1986-1998 31.1
!ran 279 1991-2004 22.4 Thailand 292 1987-1997 46.7
Israel 285 1990-1994 12.1 Turkey 282 1990-2004 10.8
Italy 181 1985-2001 21.7 United Kingdom 3,122 1959-2001 17.4
Japan 1,689 1970-2001 28.4 United States 15,333 1960-2005 18.1
Korea 477 1980-1996 74.3

Source: Jay R. Ritter, Cordell Professor of Finance, University of Florida.

degree of underpricing averaged 17.3 percent overall for the 31 years examined. Securities
were overpriced on average in only 1 of the 30 years; in 1975 the average decrease in value
was - 1.5 percent. At the other extreme. in 1999. the 487 issues were underpriced. on average.
by a remarkable 69.6 percent. The nearby Reality Bytes box shows that IPQ underpricing is
not just confined to the United States; instead, it seems to be a global phenomenon.

IPO Underpricing: The 1999-2000 Experience

Table 15.2, along with Figures 15.2 and 15.3, shows that 1999 and 2000 were extraordinary
years in the IPQ market. Almost 900 companies went public, and the average first-day
return across the two years was about 65 percent. During this time. 194 IPQs doubled, or
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more than doubled. in value 011 the first day. In contrast. only 39 did so in the preceding
24 years combined. One company. VA Linux, shot up 698 percent!

The dollar amount raised in 2000. 566 billion. was a record. followed closely
by 1999 at $65 billion. The underpricing was so severe in 1999 that companies
left another 536 billion "on the table," which was substantially more than in 1990
through 1998 combined, and. in 2000. the amount was at least 527 hillion. [n other
words. over the two-year period, companies missed out on $63 billion because of
underpricing.

October 19, 1999, was one of the more memorable days during (his time. The
World Wrestling Federation (WWF) (now known as World Wrestling Entertainment or
WWE) and Martha Stewart Ornnirnedia both went public, so it was Martha Stewart
versus "Stone Cold" Steve Austin in a Wall Street version of MTV's Celebrity Deathlllafch.
When the closing bell rang. it was a clear smackdown as Martha Stewart gained
98 percent 011 the first day compared to 48 percent for the WWF. Ifyou·re interested in
finding out how IPOs have done recently. check out our nearby Work tI,e Weh box .
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.

so, do the high returns IPOs sometimes earn have you excited? Do you wonder how recent IPOs
have performed? You can find out at www.hooverS.com. We went to the Web site and looked in the

IPO area. Here is part of what we found:

8lgg~st Fwst-Da':i C:ialns

Company Name offe. Close Pet'Cent
Price Price Change

(First
Day)

N.I'..1E·.o( H'Jldongs _ fr,o:, $59.00 $132.99 125%

I::rlc· ... ':".'-+;",r,,:, Inc. $13,00 $23,10 7.,.

;..rm~ Packet Inc. $9.50 $15,91 67,.

~H~ :;I~h Ir,o: $14.00 $22,90 64"

Home Ir,n- ? H·~1;~ _ $13,60 $22,50 63,.
M"n0l9,,-rnent Inc

IPG Pho~onlc: t';orpOtatlon $16.50 $25.60 55%

Heel"'Z. Inc $21.00 $32,60 55%

E"ISet".'lce HoldIngs. 1no:, $13.50 $18,84 40%

A.llegi:;nt Tr:;'J",1 Cor.... p3n','. $18.00 $25,10 39%
LLC

,eff,.·r.... a. Ir,,:. $25,00 $33.88 36%

As you can see, NYMEX Holdings and Isiloo were impressive first-day performers. These IPOs
took place in the fourth quarter of 2006, so lake a look at the current stock price to see for yourself how
these companies have performed since then.



The (Mis)~Pricingof Palm, Inc.

A t one time, Palm was entirely owned by 3Com, Inc., a
profitable provider of computer networking products and

services. On March 2, 2000, 3Com sold 5 percent of its stake
in Palm to the public via an IPO. This type of IPO, in which a
company sells a part of its stock (usually a minority share) in a
subsidiary, is called an equity "carve-out," and such carve-outs
are not uncommon events.

At some point following a carve-out, the parent company
will often distribute the remaining shares in the subsidiary to
its stockholders. This transaction is called a spin-off. In Palm's
case, 3Com planned to spin off its remaining shares to 3Com's
shareholders before the end of the year. Under the plan,
3Com shareholders would receive about 1.5 shares of Palm for
every share of 3Com that they owned. Thus, after the IPO, inves
tors could buy shares in Palm directly, or they could buy shares
indirectly by purchasing stock in 3Com and waiting a little while.

Here is where it gets interesting. Because the owner of a
share of 3Com will ultimately get 1.5 shares of Palm, each share
of 3Com has to be worth at least as much as 1.5 shares of Palm,
right? In fact, given that 3Com's other businesses were profitable,
3Com's stock price should be well above 1.5 times that of Palm.

It didn't happen that way. The day before the Palm IPO,
3Com closed at $104.13 per share. After the first day 01 trad~

ing, Palm closed at $95.06 per share, implying that the price
of 3eom should have jumped to at least $145. Instead, 3Com
fell to $81.81. The next day, the wacky pricing was promi
nently discussed in The Wall Street Journal and elsewhere,
so it wasn't a secret. It was easy to see, yet it persisted for
months.

Based on these prices, the stock market was placing a
negative value on 3eom's non-Palm businesses. Since the stock
sold for about $82 per share when it should have sold for at least
$145, the market was valuing all of 3Com's non-Palm operations
at $82 - $145 = -$63 per share, or about -$22 billion in all!
Of course, stock prices can't be negative, so a reasonable
interpretation would be that Palm's stock price was far too high
relative to 3eorn's.

Episodes like that at Palm are rare, but there were at
least five other cases of clear negative valuations in roughly
the same time period as Palm's IPO. In all cases, the negative
values gradually disappeared, so the rnisvaluations were cor
rected, but it took time in each case.

The IPO market cooled off considerably in 2001. Many observers now refer to the
1999-2000 period as the Internet "bubble" period. The word bubble in this context refers to
a situation in which prices are bid up to irrational, and unsustainable. levels. During 1999.
for example, 323 of the companies that went public were considered Internet IPOs. meaning
companies that did most (or all) of their business on the Internet. or companies whose prod
ucts were used for computers or networks. By April 200 I, of the 1999 Internet IPOs. only 12.
or 4 percent. were trading above their offer price, and only 4, or 1 percent, were trading above
their first day close. Was it really a bubble'? Let us say that, at a minimum, there were instances
of valuations that are very hard to reconcile with economic reality. A nearby Reality B.vles box
discusses one of the most notorious, the case of Palm, Inc., maker of handheld computers.

Why Does Underpricing Exist?

Based on the evidence we've examined. an obvious question is. Why does underpricing
continue to exist'? As we discuss, there arc various explanations, but. to date, there is a lack
of complete agreement among researchers as to which is correct.

We present some pieces of the underpricing puzzle by stressing two important caveats
to our preceding discussion. First, the average figures we have examined tend to obscure
the fact that much of the apparent underpricing is attributable to the smaller, more highly
speculative issues. This point is illustrated in Table 15.3, which shows the extent of
underpricing for almost 7,000 firms over the period from 1983 through 2005. Here. the
firms arc grouped based on their total sales in the 12 months prior to the IPO.

As illustrated in Table 15.3, there is a tendency for underpricing to be more pro
nounced for finns with relatively small pre-IPO sales. These firms tend to be young finns,
and such young firms can be very risky investments. Arguabty. they must be significantly
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Average first-day returns, categorized by sales, for IPOs: 1980-2005'*
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1980-1989 1990--1998 1999-2000 2001-2005

First-Day First~Day First-Day First-Day
Annual Sales Number Average Number Average Number Average Number Average

of Issuing Firms of Firms Return of Firms Return of Firms Return of Firms Return

$0 =s sales < $10m 393 10.1% 671 17.2% 328 69.8% 77 6.1%
$1 Om ~ sales < $20m 253 8.7% 377 18.7% 139 79.9% 27 10.5%
$20m ~ sales < $50m 492 7.6% 777 18.7% 152 74.5% 70 9.7%
850m ~ sales < $1 OOm 345 6.5% 574 13.0% 89 60.4% 72 16.1%
$100m :s; sales < $200m 241 4.6% 444 11.9% 54 35.5% 79 14.7%
$200m =s sales 278 3.5% 628 8.7% 87 26.0% 209 10.9%
All 2,002 7.1% 3,471 14.8% 849 64.6%, 534 11.3%

'Sales, measured in millions, are for the last 12 months prior to going public. All sales have been converted into dollars of 2003 purchasing power,
using the Consumer Price Index. There are 6,856 [pas, after excluding IPOs with an offer price of less than $5.00 per share. units, REITs, ADRs,
closed-end tunds, banks and S&Ls, firms not listed on CRSP within six months of the offer date, and 140 firms with missing sales. The average
firsl-day return is 18.5 percent.

Source: Professor Jay R. Ritter, University of Florida.

underpriced, on average. just to attract investors. and this IS one explanation for the under
pricing phenomenon.

The second caveat is that relatively few IPO buyers will actually get the initial high
average returns observed in IPOs. and many will actually lose money. Although it is true
that, on average. IPOs have positive initial returns, a significant fraction of them have price
drops. Furthermore, when the price is too low. the issue is often ·'oversubscribed." This
means investors will not be able to buy all of the shares they want. and the underwriters
will allocate the shares among investors.

The average investor will find it difficult to get shares in a "successful" offering (one
in which the price increases) because there will not be enough shares to go around. On
the other hand, an investor blindly submitting orders for IPOs tends to get more shares in
issues that go down in price.

To illustrate, consider this tale of two investors. Smith knows very accurately what
the Bonanza Corporation is worth when its shares are offered. She is confident that the
shares are underpriced. Jones knows only that IPOs are usually underpriced. Armed with
this information. Jones decides to buy 1.000 shares of every IPO. Does he actually earn an
abnormally high return on the initial offering'?

The answer is no, and at least one reason is Smith. Knowing about the Bonanza
Corporation, Smith invests all her money in its IPO_ When the issue is oversubscribed,
the underwriters have to somehow allocate the shares between Smith and Jones. The net
result is that when an issue is underpriced, Jones doesn't get to buy as much of it as he
wanted.

Smith also knows that the Blue Sky Corporation IPO is overpriced. In this case. she
avoids its IPO altogether, and Jones ends up with a fuJi 1,000 shares. To summarize this
tale. Jones gets fewer shares when more knowledgeable investors swann to buy an under
priced issue and gets all he wants when the smart money avoids the issue.

This is an example of a "winner's curse," and it is thought to be another reason
why IPOs have such a large average return. When the average investor "wins" and
gets the entire allocation, it may be because those who knew better avoided the issue.
The only way underwriters can counteract the winner's curse and attract the average
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investor is to underprice new issues (on average) so that the average investor still
makes a profit.

A final reason for underpricing is that the underpricing is a kind of insurance for the
investment banks. Conceivably, an investment bank could be sued successfully by angry
customers if it consistently overpriced sel:urities. Underpricing guarantees (haL. at least on
average, customers will come out ahead.

CONCEPT QUESTIONS

15.5a Why is underpricing a cost [0 the issuing finn?

lS.5b Suppose a stockbroker calls you up out of the blue and offers to sell you "all the shares

you want" of a new issue. Do you think the issue will be more or le:;;:- underpriced than

average?

NEW EQUITY SALES AND
THE VALUE OF THE FIRM
We now turn to a considcralion of seusonetl equity offerings (SEOs). whit:h. as we dis
cussed earlier. are offerings by Ilnns that alrcudy have outstanding securities. Il seems
reasonable to believe that new long-term flnancing is arranged by Jinns after positive
net present value projects are put together. As a consequence, when the annuuncement
of external financing is made, the linn's market value should go up. Interestingly, this
is 110t what happens. Stock prices tend to decline following the announcement of a new
equity issue. although they lend to not change much following a debt announcement. A
number of researchers have studied this issue. Plausible reasons for this strange result
include the following:

1. Managerial information. If management has superior information about the market
value of the firm, it may know when the firm is overvalued. If it does. it will attempt
to issue ncw shares of stock when the market value excecds the correct value. This
will benefit existing shareholders. However. the potential new shareholders are not
stupid. and they will anticipate this superior information and discount it in lower
market priccs at the new issuc datc.

2. Debt usage. A company's issuing new equity may revcal that the company has too
much debt or too little liquidity. One version of this argument says Ihat the equity
issue is a bad signal to the marker. After all. if the new projects are favorable ones,
why should the finn let new shareholders in on them? It could just issue debt and let
the existing shareholders have all the gain.

3. bsue costs. As we discuss next, there are substantial costs associated with selling
securities.

The drop in value of the existing stock following the announccment of a new issue
is an example of an indirect cost of selling securities. This drop might typically be on
Ihe order of 3 percent for an industrial corporation (and somewhat smaller for a public
utility). so. for a large company, it can represent a substantial amount of money. We
label this drop the abl/orllla! rell/m in our discussion of the costs of ncw issues that
follows.



C HAP T E R 15 Raising Capital

CONCEPT QUESTIONS

15.6a Wh'l{ are some possible reasons why the price of stock drops on the announcement of a

new equity issue?

15.6b Explain why we might expecl a flrm with a positive NPY investment to finance it Wilh

debt instead of equity.

THE COST OF ISSUING SECURITIES
Issuing securities to the public isn't free, and the costs of different methods are important
determinants of which is used, These costs associated with .floating a new issLle arc ge
nerically calledflo/atio!I costs. In this section, we take a closer look at the flotation costs
associated with equity sales to the public.

The costs of selling stock arc classified in the following table and fall into six cate
gories: (I) the spread. (2) other direct expenses, (3) indirect expenses, (4) abnormal returns
(discussed previoLlsly), (5) underpricing. and (6) the Green Shoe option.

The Costs of Issuing Securities

15.7
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1. Spread

2. Other direct expenses

3. Indirect expenses

4. Abnormal returns

5. Underpricing

6. Green Shoe option

The spread consists of direct fees paid by the issuer to the
underwriting syndicate-the difference between the price the
issuer receives and the offer price.

These are direct costs incurred by the issuer that are not part
of the compensation to underwriters. These costs include filing
fees, legal fees, and taxes-all reported on the prospectus.

These costs are not reported on the prospectus and include the
cost of management time spent working on the new issue.

In a seasoned issue of stock, the price of Ihe existing stock drops
on average by 3 percent upon the announcement of the issue.
This drop is called the abnormal return.

For initial public offerings, losses arise from selling the stock
below the true value.

The Green Shoe option gives the underwriters the right to buy
additional shares at the offer price 10 cover averallotments.

Table 15.4 reports direct costs as a percentage of the gross amount raised for IPOs. SEOs.
straight (ordinary) bonds. and convertible bonds sold by U.S. companies over the five-year pe
riod from 1990through 2003. These are direct costs only. Not included are indirect expenses. the
cost or the Green Shoe provision, underpricing (for IPOs). and abnormal returns (for SEOs).

As Table 15.4 shows, the direct costs alone can be very large, particularly for smaller
issues (less than $10 million). On a smaller IPO, for example, the total direct costs amount
to 15.36 percent of the amount raised. This means that if a company sells $10 million in
stock. it will only net about $8.5 million~ the other $ 1.5 million goes to cover the underwriter
spread and other direct expenses. Typical underwriter spreads on an IPO range from about
5 percent1~)r large offerings to J0 percent for small offerings, but. for about half of the IPOs
in Table 15.4. the spread is exactly 7 percent. so this is. by far. the most common spread. The
Reality B.vtes box on page 479 provides a detailed example for a particular company.

Overall. four clear patterns emerge from Tahle 15.4. First of all, with the possible
exception of straight debt offerings (about which we will have more to say later), there are
substantial economies of scale. The underwriter spreads are smaller on larger issues. and
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TABLE 15.4

Proceeds
($ millions)

2- 9.99
10- 19.99
20- 39.99
40- 59.99
60- 79.99
80- 99.99

100-199.99
200-499.99
500 and up

Total

Proceeds
($ millions)

2- 9.99
10- 19.99
20- 39.99
40- 59.99
60- 79.99
80- 99.99

100-199.99
200-499.99
500 and up

Total

PAR T 7 Long-Term Financing

Direct costs as a percentage of gross proceeds for equity (IPOs and SEOs) and straight and
convertible bonds offered by domestic operating companies: 1990-2003

Equity

tPCs SECs

Other Total Other Total
Number Gross Direct Direct Number Gross Direct Direct

of Issues Spread Expense Cost of Issues Spread Expense Cost

624 9.15% 6.21% 15.36% 267 7.56% 5.32% 12.88%
704 7.33 4.30 11.63 519 6.32 2.49 8.81

1.336 6.99 2.82 9.81 904 5.73 1.51 7.24
771 6.96 2.25 9.21 677 5.28 0.92 6.20
403 6.88 1.77 8.65 489 5.07 0.74 5.81
245 6.79 1.55 8.34 292 4.95 0.61 5.56
438 6.48 1.19 7.67 657 4.57 0.43 5.00
197 5.91 0.81 6.72 275 3.99 0.27 4.26
72 4.66 0.49 5.15 83 3.48 0.16 3.64

4,790 7.17 3.22 10.39 4,163 5.37 1.35 6.72

Bonds

Convertible Bonds Straight Bonds

Other Total Other Total
Number Gross Direct Direct Number Gross Direct Direct

of Issues Spread Expense Cost of Issues Spread Expense Cost

8 5.73% 2.78% 8.51% 70 1.39% 2.35% 3.74%
20 5.26 2.90 8.16 104 1.33 1.59 2.92
27 4.74 1.72 6.46 159 1.22 0.90 2.12
33 3.29 1.01 4.30 152 0.72 0.63 1.35
61 2.70 0.61 3.31 113 1.52 0.76 2.28
17 2.16 0.56 2.72 159 1.39 0.56 1.95

100 2.56 0.39 2.95 677 1.60 0.52 2.12
53 2.34 0.22 2.56 333 1.43 0.37 1.80
17 2.05 0.11 2.16 118 0.62 0.20 0.82

336 2.99 0.81 3.80 1,885 1.36 0.61 1.97

Source: [nmoo Lee, Scott Lochhead, Jay Ritter, and Quanshui Zhao, "The Costs of Raising Capital." Journal of Financial Research 1 (Spnng 1996).
calculations and updates by the authors.

the other direct costs fall sharply as a percentage of the amount raised, a reflection of the
mostly fixed nature of such costs. Second, the costs associated with selling debt are sub
stantial]y less than the costs of sclling cquity. Third, IPOs have higher expenses than SEOs,
but the difference is not as great as might originally be guessed. Finally, straight bonds are
cheaper to float than convertible bonds.

As we have discussed, the underpricing of IPOs is an additional cost to the issuer. To
give a better idea of the total cost of going public, Table 15.5 combines the information in
Table 15.4 for IPOs with data on the underpricing experienced by these firms. Comparing
the total direct costs (in the fifth column) to the underpricing (in the sixth column), we see
that they are roughly the same size, so the direct costs are only about half of the total for
small issues. Overall, across all size groups, the total direct costs amount to 10 percent of
the amount raised and the underpricing amounts to 24 percent.

Finally, with regard to debt offerings, there is a general pattern in issue costs that is
somcwhat obscured in Table 15.4. Recall from Chapter 6 that bonds carry different credit
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Anatomy of an IPO

O n February 6, 2004, Symbion, Inc., the NashvjJle~based
owner and operator of outpatient surgery centers, went

public via an IPO. Symbion issued 7.2 million shares of stock at

a price or $15.00 each, 2,584,000 of which were underwritten

by Symbion's lead investment bank, Credit Suisse First Boston

LLC, with the remaining 4,616,000 underwritten by a syndicate
made up or seven other investment banks.

Even though the fPO raised a gross sum of $108 million,

Symbion only got to keep about $96 million atter expenses. The

biggest expense was the 7 percent underwriter spread, which
is very standard for an offering of this size. Symbion sold each

of the 7.2 million shares to the underwriters ror $13.95, and
the underwriters in turn sold the shares to the public for $15.00
each. Thus, of the $108 million investors paid for the shares,

Symbion received $100,440,000.
But wait, there's more. Symbion spent $10,048 in SEC

registration fees, $12,000 in other filing fees, and $100,000 to

be listed on the NASDAQ. The company also spent $1.29 mil·

lion on accounting to obtain the necessary audits, $5,250 for

a transfer agent to physically transfer the shares and maintain

a list of shareholders, $565,000 for printing and engraving ex

penses, $1.16 mfllion tor legal fees and expenses, and, finally,

$67,702 in miscellaneous expenses.

As Symbion's outlays show, an IPO can be a costly under

taking! In the end, Symbion's expenses totaled $11,904,000,
of which $8,694,000 went to the underwriters and $3,210,000
went to other parties. The total cost to Symbion was 11 percent

of the issue proceeds, which is a little higher than might be ex·

pected. At least part of the reason is that the company had filed

to go public in 2003. Midway through the process, the company

and its underwriters determined that the market conditions were

not favorable for an IPO, so the company withdrew its registra

tion. The costs for this previous registration were included in the

20041PO.

ratings. Higher·rated bonds are said to be investment grade, whereas lower-rated bonds are
noninvestment grade. Table 15.6 contains a breakdown of direct costs for bond issues after
the investment and noninvestment grades have been separated.

Table 15.6 clarities three things regarding debt issues. First, there are substantial
economies of scale here as welL Second, investment-grade issues have much lower direct
costs. particularly for straight bonds. Finally. there arc relatively few noninvestment-grade
issues in the smaller size categories, reflecting the fact that such issues are more commonly
handled as private placements, which we discuss in our next section.

CONCEPT QUESTIONS

15.7a What are the different costs associated with security offerings?

15,7b What lessons do we learn from studying issue costs?

Proceeds Number Gross Other Total
($ in millions) of Issues Spread Direct Expense Direct Cost Underpricing

2- 9.99 624 9.15% 6.21% 15.36% 18.18%
10- 19.99 704 7.33 4.30 11.63 10.02
20-- 39.99 1,336 6.99 2.82 9.81 17.91
40- 59.99 771 6.96 2.25 9.21 29.57
60-- 79.99 403 6.88 1.77 8.65 39.20
80- 99.99 245 6.79 1.55 8.34 45.36

100--199.99 438 6.48 1.19 7.67 37.10
200-499.99 197 5.91 0.81 6.72 17.12
500 and up 72 4.66 0.49 5.15 12.19

Total 4.790 7.17 3.22 10.39 23.55

Source: Inmoo Lee, Scott Lochhead. Jay Ritter, and Quanshui Zhao, "The Costs of Raising Capital," Journal of
Financial Research 1 (Spring t 996), calculations and updates by the authors.

TABLE 15.5

Direct and indirect
costs, in percent
ages, of equity IPOs:
199Q--2003
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TABLE 15.6

Average gross
spreads and total
direct costs for
domestic debt issues:
1990-2003

15.8

term loans
Direct business loans
at. typically, one to five
years.

private placements
Loans. usally long-term
In nature, provided
directly by a limited
number of Investors

PART 7 Long-Term Financing

Convertible Bonds

Investment Grade Noninvestment Grade

Total Total
Proceeds Number Gross Direct Number Gross Direct

($ in millions) of Issues Spread Cost of Issues Spread Cost

2- 9.99 0 0
10- 19.99 0 1 4.00% 5.67%
20- 39.99 0 11 3.47 5.02
40- 59.99 3 1.92% 2.43% 21 3.33 4.48
60- 79.99 4 1.65 2.09 47 2.78 3.40
80- 99.99 3 0.89 1.16 9 2.54 3.19

100-199.99 28 2.22 2.55 50 2.57 3.00
200-499.99 26 1.99 2.18 17 2.62 2.85
500 and up 12 1.96 2.09 1 2.50 2.57

Total 76 1.99 2.26 157 2.81 3.47

Straight Bonds

Investment Grade Noninvestment Grade

Total Total
Proceeds Number Gross Direct Number Gross Direct

($ in millions) of Issues Spread Cost of Issues Spread Cost

2- 9.99 40 0.62% 1.90% 0
10- 19.99 68 0.50 1.35 2 2.74% 4.80%
20- 39.99 119 0.58 1.21 13 3.06 4.36
40- 59.99 132 0.39 0.86 12 3.01 3.93
60- 79.99 68 0.57 0.97 43 2.99 4.07
80- 99.99 100 0.66 0.94 56 2.74 3.66

100-199.99 341 0.55 0.80 321 2.71 3.39
200-499.99 173 0.50 0.81 156 2.49 2.90
500 and up 97 0.28 0.38 20 2.45 2.71

Total 1.138 0.51 0.85 623 2.68 3.35

Source: Inmoo lee. Scott Lochhead, Jay Ritter, and Quanshui Zhao, "The Costs 01 Raising Capital," Journal of
Financial Research 1 (Spring 1996), calculations and updates by the authors.

ISSUING LONG·TERM DEBT
The general procedures followed in a public issue of bonds are the same as those for stocks.
The issue must be registered with the SEC. there must be a prospectus, and so on. The
registration statement for a public issue of bonds. however, is different from the one for
common stock. For bonds. the registration statement must indicate an indenture.

Another impOitant difference is that more than 50 percent of all debt is is<.;ued privately. There
are two basic forms of direct private long-telm financing: term loans and private placement.

Term loans are direct business loans. These loans have maturities of between onc year
and five years. Most term loans are repayable during the life of the loan. The lenders include
commercial banks. insurance companies. and other lenders that specialize in corporate finance.
Private placements are very similar to term loans except that the maturity is longer.

The important differences between direct private long-term financing and public
issues of debt arc:

1. A direct long-term loan avoids the l:ost of Securities and Exchange Commission registration.

2. Direct phll:ement is likely to have more restril:tive covenants.
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3. It is easier to renegotiate a term loan or a private placement in the event of a default.
It is harder to renegotiate a public issue because hundreds of holders are usually
involved.

4. Life insurance companies and pension funds dominate the private-placement
segment of the bond market. Commercial banks are signillcant participants in the
term-loan market.

5. The costs of distributing bonds are lower in the private market.

The interest ratLs on term loans and privatL placements arc often higher than those
on an equivalent puhlic issue. This difference Illay reflect the trade-off between a higher
interest rate and more flexible arrangements in the event of tin anciaI distress, as well as the
lower costs associated with private placements.

An additionaL and very important. consideration is that the flotation cost~ associated
with seIling debt are much less than the comparable costs associated with selling equity.

CONCEPT QUESTIONS

15.Sa What is the difference between private and public bond issues?

15.Sb A private placemellt is likely to have a higher interest rate than a public issue. Why?

SHELF REGISTRATION
To simplify the procedures for issuing securities. in March 1982. the SEC adopted Rule
4 I5 on a temporary basis. and it was made permanent in November 1983. Rule 415 allows
shelf registration. Both debt and equity securities can be shelf registered.

Shelf registration permits a corporation to register an offering that it reasonably ex
PCCl~ to sell within the next two years and then sell the issue whenever it wants during that
two-year period. For example, in December 2006 Home Depot announced a shelf registra
tion to sell up to $5 hill ion in bonds. According to the company, the proceeds would be
used ror general corporate purposes, including reducing short-term debt.

Not all companies can use Rule 415. The primary qualifications are:

1. The company mLl~t be rated investment grade.

2. The finn cannot have defaulted on its debt in the past three years.

3. The aggregate market value of the finn's outst<mding stock must be more than $150 million.

4. The firm must not have had a violation of the Securities Act of 1934 in the past three
years.

The rule has been controversial. Arguments have been constructed against shelf
registration:

1. The costs of new issues might go up because underwriters might not be able to
provide as much current information to potential investors as they would otherwise.
so investors would pay less. The expense of selling the issue piece by piece might
therefore be higher than that of selling it all at once.

2. Some investment bankers have argued that shelf registration will cause a "market
overhang" that will depress market prices. In other words. the possibility that the
company could increase the supply of stock at any time will have a negative impact
on the current stock price. There is little evidence to support this position, however.

481

15.9

shelf registration

Registration permitted
by SEC Rule 415,
whIch allows a company
to register all issues It
expects 10 sell Within
two years at one time
with subsequent sales
at any time within those
Iwo years
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CONCEPT QUESTIONS

15.9a What is shelf registration?

15.9b What are the arguments against shelf registration?

SUMMAR" AND CONCLUSIO S
This chapter has looked at how corporate securities are issued. The following are the main
points:

1. The venture capital market is a primary source of financing for new high-risk companies.

2. The costs of issuing securities can be quite large. They are much lower (as a
percentage) for larger issues.

3. Firm commitment underwriting is far more prevalent for large issues than best
efforts underwriting. This is probably connected to the uncertainty of smaller issues.
For a given size offering. the direct expenses of best efforts underwriting and firm
commitment underwriting are of the same magnitude.

4. The direct and indirect costs of going public can be substantial. However. once a linn
is public, it can raise additional capital with much greater ease.

CIHIAIPil'ER REVIEW Ii. D SELIF·1TIEST PROBLEM
15.1 Flotation Costs. The L5 Corporation is considering an equity issue to finance

a new space station. A total of $10 million in new equity is needed. If the direct
costs are estimated at 6 percent of the amount raised, how large docs the issue
need to be'? What is the dollar amount of the flotation cost'?

• Answer to Chapter Review and Self·Test Problem

15.1 The finn needs to net $10 million after paying the 6 percent flotation costs. So the
amount raised is given by:

Amount raised X (I - .(6) = $10 million

Amount raised = $10/.94 ~ $10.638 million

The total flotation cost is thus $638,000.

eROTICAL 'Il"IHIB CUNG AND CONCEPTS REVIEW

@

@
@

15.1 Debt versus Equity Offering Size. In the aggregate. deht offerings are much
more common than equity offerings and typically much larger as well. Why'?

15.2 Debt versus Equity Flotation Costs. Why are the costs of selling equity so
much larger than the costs of selling debt'?

15.3 Bond Ratings and Flotation Costs. Why do noninvestment-grade bonds
have much higher direct costs than investment-grade issues?

15.4 Underpricing in Debt Offerings. Why is underpricing not a great concern
with bond offerings'!
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Use the following information to answer the next three questions. Eyetcch
Pharmaccuticals, Inc., a company that develops trcatments 1'01' eye problems, went
public in January 2004. Assisted by the investment bank Merrill Lynch, Eyetech
sold 6.5 million shares at $21 each. thercby raising a total of $136.5 million. At the
end of the first day of trading, the stock sold for $32.40 per share, down slightly
from a high of $33.00. Based on the el1d~of-day numbers, Eyetech shares were ap
parently underpriced by abollt $11 each, meaning that the company missed out on
an additional $67 million.

15.5 IPO Pricing, The Eyetech IPO was underpriced by about 54 percent. Should
Eyetcch be upset at Merrill Lyneh over the underpricing?

15.6 IPO Pricing. In the previous question. would it affect your thinking to know
that the company was incorporatcd less than four years earlier. had only
$30 million in revenues for the first nine months of 2003, and had ncver earned
a profit? Additionally. the company had only one product. Macugen. which had
won fast-track status from the FDA. but still did not have approval to be sold.

15.7 IPO Pricing. In the previous two questions. how would it affect your thinking
to knmv that in addition to the 6.5 million shares offered in the IPO, Eyetech
had an additional 32 million shares outstanding'! Of those 32 million shares.
10 million shares were owned by pharmaccutical giant Plizer, and 12 million
shares were owned by the 13 directors and executive officers.

15.8 IPO Underpricing. In 1980. a certain assistant professor of tinancc bought
12 initial public offerings of common stock. He held each of these for approximately
one month and then sold. The investment rule he followed was to submit a purchase
order for every firm commitment initial public offering of oil and gas exploration
cornpanie,..;. There were 22 of these offerings, and he submitted a purchase order
for approximately $1.000 in stock for each of the companies. With 10 of these, no
shares were allocated to this assistant professor. With 5 of the 12 offerings that were
purchased, fewcr than the requested number of shares were allocated.

The year 1980 was very good for oil and gas exploration company owners:
On average. for the 22 companies that went public, the stocks were selling for
80 percent above the offering price a month after the initial offering date. The
assistant professor looked at his performance record and found that the SKAOO
invested in the 12 companies had grown to $10,000, representing a return of only
about 20 percent (commissions were negligible). Did he have bad luck. or should he
helVe expected to do worse than the avcrage initial public offering investor'! Explain.

15.9 IPO Pricing. The following material represents the cover page and summary
of the prospectus for the initial public offering of the Pest Investigation Control
Corporation (PICe). which is going public tomorrow with a firm commitment
initial public offering managed by the investment banking firm of Erlanger and
Ritter. Answer the following questions:

a. Assume that you know nothing about PIce other than the information
contained in the prospectus. Based on your knowledge of finance. what is
your prediction for the price of PICe tomorrow'? Provide a shOI1 explanation
of why you think this wil1 occur.

b. Assume that you have several thousand dollars to invest. When you get home
ii'olll class tonight. yOll find that your stockbroker, whom you have not talked to
for weeks, has called. She has left a message that PICe is going public tomorrow
and that she can get you several hundred shares at the offering price if you call
her back first thing in the mOll1ing. Discuss the melits of this opportunity.
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·Before deducting expenses estimated at $27,000 and payable by the Company.

These securities have not been approved or disapproved by the SEC nor has the commission
passed upon the accuracy or adequacy of this prospectus. Any representation to the contrary is
a criminal offense.

Of the shares being offered hereby, aU 200,000 are being sold by the Pesl Investigation Control
Corporation, Inc. ("the Company"). Before the offering there has been no public market for the
shares of PiCe, and no guarantee can be given that any such market will develop.

PICC

$1,961

2,464

2,376

$ 8
511

423

Erlanger and Ritter, Investment Bankers
July 12, 2008

Prospectus Summary

The Pest Investigation Control Corporation (PICC) breeds and
markets toads and tree frogs as ecologically safe insect-control
mechanisms.

200,000 shares of common stOCk, no par value.

The Company will seek listing on NASDAQ and will trade over the
counter.

As of June 30, 2008, 400,000 shares of common stock were
outstanding. After the offering, 600,000 shares of common stock will
be outstanding.

To finance expansion of inventory and receivables and general
working capital, and to pay for country club memberships for certain
finance professors.

Fiscal Year Ended June 30

Selected Financial Information
(amounts in thousands except per-share data)

2006 2007 2008

Revenues $60.00 $120.00 $240.00

Net earnings 3.80 15.90 36.10

Earnings per share .01 .04 .09

As of June 30, 2008

As Adjusted for
Actual This Offering

Working capital

Total assets

Stockholders' equity

Price to Underwriting Proceeds to
Public Discount Company*

Per share $11.00 $1.10 $9.90

Total $2,200,000 $220,000 $1,980,000

200,000 shares
PEST INVESTIGATION CONTROL CORPORATION

PROSPECTUS

This is an initial public offering. The common shares are being offered, subject to prior sale,
when. as, and if delivered to and accepted by the Underwriters and subject to approval of certain
legal matters by their Counsel and by Counsel for the Company. The Underwriters reserve the
right to withdraw, cancel, or modify such offer and to reject offers in whole or in part.

The Company

Shares Outstanding

Use of Proceeds

The Offering

Listing

PAR T 7 Long-Term Financing484
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QUESTIONS AND PROBLIEMS ....
1. IPO Underpricing. The Sun Co. and the Moon Co. have both announced IPas at

S40 per share. One of these is undervalued by $7. and the other is overvalued by $3.50.
but you have no way of knowing which is which. YOll plan on buying 1,000 shares of
each issue. If an issue is underpriced. it will be rationed, and only half your order will be
tilled. If you cOHld get 1,000 shares in Sun and I,OOn shares in Moon. what would your
profit be? What profit do yOLl actually expect? What principle have you illustrated?

2. Calculating Flotation Costs. The Bad Co. needs to raise $80 million to finance
its expansion into new markets. The company will sell new shares of equity via a
general cash offering to raise the needed funds. If the offer price is $45 per share and the
company"s underwriters charge an 8 percent spread. how many shares need to be sold?

3. Calculating Flotation Costs. In the previous problem. if the SEC fi ling fee and
associated administrative expenses of the offering are $450.000. how many shares
lleed to be sold now?

4. Calculating Flotation Costs. The Frampton Co. has just gone puhlic. Under
a firm commitment agreement. Frampton received $22 for each of the 4. I million
shares sold. The initial offering price was $23.65 per share. and the stock rose to

$28 per share in the first few minutes of trading. Frampton paid $780.000 in legal
amI other direct costs. and $250.000 in indirect costs. What was the flotation cost as
a percentage of funds raised?

5. Calculating Flotation Costs. The Yukon Corvclius Corporation needs to raise
$45 million to finance its expansion into new markets. The company will sell new
shares of equity via a general cash offering to raise the needed funds. If the offer
price is $32 per share and the company's underwriters charge a 6 percent spread.
how many shares need to be sold?

6. Calculating Flotation Costs. In the previolls problem. if thc SEC filing fee and
associated administrative expenses of the offering are $1,450.000, how many shares
need to be sold now?

7. Calculating Flotation Costs. The Verbatim Co. has just gone public. Under
a tlrm cOnlmitrnent agreement, Verbatim received $19 for each of thc 6.5 million
shares sold. The initial offering price was $21.25 per share, and the stock rose 10
$26.45 per share in thc first few minutes of trading. Verbatim paid $900,()()O in legal
and other direct costs. and $J 75.000 in indirect costs. What was the flotation cost as a
percentage of funds raised?

15.1 IPO Filings. Go to www.ipohome.com and find the most recent lPO. Now go
to the SEC Web site at www.sec.gov and look up the company's fllings with the
SEC. What is the name of the tiling the company made to sell stock to the public?
Look at the filing. What docs this company do? How does the company propose
to use the funds raised by the IPa?

15.2 Secondary Offerings. Go to www.ipohomc.com and find the most recent
secondary stock offering. At what price was the stock offered for sale to the public?
Ho\'o/ docs this offcr price compare to the l11:.ll"ket price on the stock on the same day?

15.3 Initial Public Offerings. What was the largest IPa? Go to www.ipohome.com
and nnd out. What was the largest IPa ever? In what country was the company
located? What was the largest IPa in the Unitcd States'!

4H5

Basic
(Quesllons 1-7)

WHAT'S ON
THE WEB?



CHAPTER CASE
S&S AIR GOES PUBLIC

M ark Sexton and Todd Story have been discussing
the future of S&S Air The company has been

experiencing fast growth, and the two see only clear
skies in the company's future. However, the fast growth
can no longer be funded by internal sources, so Mark
and Todd have decided the time is right to take the
company public. To this end, they have entered into
discussions with the investment bank of Crowe &
Mallard. The company has a working relationship with
Kim McKenzie, the underwriter who assisted with the

company's previous bond offering. Crowe & Mallard have
assisted numerous small companies in the [PO process,
so Mark and Todd feel confident with this choice.

Kim begins by telling Mark and Todd about the
process. Although Crowe & Mallard charged an
underwriter fee of 4 percent on the bond offering, the
underwriter fee is 7 percent on all initial stock offerings
of the size of S&S Air'S offerrng. Kim tells Mark and Todd
that the company can expect to pay about $1 ,200,000
in legal fees and expenses, $12,000 in SEC registra
tion fees, and $1 S.OOO in other filing fees. Additionally,
to be listed on the NASDAO, the company must pay
$100,000. There are also transfer agent fees of $6,500
and engraving expenses of $450,000. The company
should also expect to pay $75,000 for other expenses
associated with the IPO.

Finally, Kim tells Mark and Todd that to file with the
SEC, the company must provide three years' audited
financial statements. She is unsure about the costs of
the audit. Mark tells Kim that the company provides
audited financial statements as part of the bond cov
enant, and the company pays $300,000 per year for
the outside auditor.

1. Af the end of the discussion, Mark asks Kim about
the Dutch auction IPO process, What are the
differences in the expenses to S&S Air if it uses
a Dutch auction IPO versus a traditional IPO?
Should the company go public through a Dutch
auction or use a traditional underwritten offering?

2, During the discussion of the potential IPO and S&S
Air's future, Mark states that he feels the company
should raise $50 million. However, Kim points
out that if the company needs more cash in the
near future, a secondary offering close to the IPO
would be problematic. Instead she suggests that
the company should raise $80 million in the IPO
How can we calculate the optimal size of the IPO?
What are the advantages and disadvantages of
increaSing the size of the IPO to $80 million?

3 After deliberation, Mark and Todd have decided
that the company should use a firm commit
ment offering with Crowe & Mallard as the lead
underwriter. The IPO will be for $60 million.
Ignoring underpricing, how much will the IPO
cost the company as a percentage of the funds
received?

4, Many employees of S&S Air have shares of
stock in the company because of an existing
employee stock purchase plan, To sell the stock,
the employees can tender their shares to be sold
in the IPO at the offering price, or the employees
can retain their stock and sell it in the secondary
market after S&S Air goes public. Todd asks you
to advise the employees about which option is
best. What would you suggest to the employees?
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Short...Term
Financial Planning

DIGITAL STUDY TOOLS

AFTER MORE THAN A SHORT·TERM
STUDYING EFFORT, YOU SHOULD
UNDERSTAND:

In early 2007, the computer chip industry was facing an over

supply problem, due in part to overestimating Christmas de

mand for MP3 players, cell phones, and PCs. It was estimated

that the industry as a whole had an excess chip inventory of

$4.3 billion, compared to an inventory shortage of $726 million

the year before. In the computer chip industry, with its rapidly

changing technology, excess inventory can be a major problem

because the inventory can quickly become outdated. During

2006, leading chip maker Intel faced just this issue. The com

pany was battling to retain market share, so it was forced to

drastically reduce the price of its chips. At the same time, PC

sales slowed, making it that much more difficult for Intel to get rid

of its old chips when it was in the middle of introducing its next

generation chip.

Short-term financial planning is one activity that concerns

everyone in business. As this chapter illustrates, such planning requires, among other things,

The operating and cash cycles and why they
are important.

The different types of short-tenn financial
policy.

The essentials of short-term financial
planning.

Self-study software 0
Multiple-choice quizzes

Flashcards for testing and leaming

..
•
•

sales projections from marketing, cost numbers from accounting, and inventory requirements

from operations. Perhaps a particularly good reason to study this chapter for many is that

short-term planning and management are frequently where new hires start out in a corporation,

especially in finance and accounting. Also, such planning is especially important for small

businesses, and a lack of adequate short-term financial resources is a frequently cited reason

for small business failure.
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PAR T 8 Sh()I1-Term Financial Management

T o this point, we have described many of the decisions of long-term finance. for ex
ample, capital budgeting, dividend policy, and financial structure. In this chapter, we

begin to discuss short-term tinance. Short-term finance is primarily concerned with the
analysis of decisions that affect current assets and current lTabilities.

Frequently, the term net )Forking capital is associated with short-term financial
decision making. As we describe in Chapter 2 and elsewhere, net working capital is
the difference between current assets and current liabilities. Often, short-term finan
cial management is called n-'orking capital JlUl/Uigement. These mean the same thing.
Working capital management can be critical for a company. According to a 2006 sur
vey, the largest 1,000 companies in the United States had as much as $450 billion in
excess working capital resulting from uncollected receivables, early paymcnts to sup
pliers, and excess inventory.

There is no universally accepted definition of short-term finance. The most impor
tant difference between short-term and long-term finance is the timing of cash flows.
Short-term financial decisions typically involve cash inflows and outflows that occur
within a year or less. For example, short-term financial decisions are involved when
a finn orders raw materials, pays in cash, and anticipates selling finished goods in
one year for cash. Tn contrast, long-term financial decisions are involved when a firm
purchases a special machine that will reduce operating costs over. say, the next five
years.

What types of questions hill under the general heading of short-term finance? To name
just a very few:

I. What is a reasonable level of cash to keep on hand (in a bank) to pay bills"

2. How much should the firm borrow in the short term?

3. How much credit should be extended to customers?

This chapter introduces the basic elements of short-term financial decisions. First, we
discuss the short-term operating activities of the firm. We then identify some alternative
short-term financial policies. Finally, we outline the basic elements in a short-term finan
cial plan and describe short-term financing instmments.

TRACING CASH AND NET WORKING CAPITAL
In this section, we examine the components of cash and net working capital as they change
from one year to the next. We have already discussed various aspects of this subject in
Chapters 2 and 3. We briefly review some of that discussion as it relates to short-term
financing decisions. Our goal is to describe the short-term operating activities of the firm
and their impact on cash and working capital.

To begin, recall that current assets are cash and other assets that are expected to con
vert to cash within the year. Current assets are presented on the balance sheet in order of
their liquidity-the ease with which they can be converted to cash and the time it takes to
convert them. Four of the most important items found in the current asset section of a bal
ance sheet are cash and cash equivalents, marketable securities, accounts receivable, and
inventories.

Analogous to their investment in current assets, firms use several kinds of short
term debt. called current liabilities. Current liabilities arc obligations that are expected
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to require cash payment within one year. Three major items found as current liabilities
are accounts payable; expenses payable. including accrued wages and taxes; and notes
payable.

Because we want to focus on changes in cash. we start off by defining cash in terms of
the other elements of the balance sheet. This lets us isolate the cash account and explore the
impact on cash from the firm's operating and financing decisions. The basic balance sheet
identity can be written as:
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Net working capital + Fixed assets = Long4erm debt + Equity

Net working capital is cash plus other current assets, less current liabilities; that is,

Net working capital = (Cash + Other current assets)

- Current liabilities

[16.1]

[16.2]

Ifwe substitute this for net working capital in the basic balance sheet identity and rearrange
things a bit. we see that cash is:

Cash = Long-term debt + Equity + Current liabilities

- Current assets other than cash - Fixed assets
[16.3]

This tells us in general terms that some activities naturally increase cash and some activi
ties decrease it. We can list these along with an example of each as follows:

Activities That Increase Cash

lncreasing long-term debt (borrowing over the long term)

lncreasing equity (selling some stock)

Increasing current liabilities (getting a 90-day loan)

Decreasing current assets other than cash (selling some inventory for cash)

Decreasing fixed assets (selling some property)

Activities That Decrease Cash
Decreasing long-term debt (paying otT a long-term debt)

Decreasing equity (repurchasing some stock)

Decreasing current liabilities (paying off a 90-day loan)

Increasing current assels other than cash (buying some invenlory for cash)

lncreasing fixed assets (buying some property)

Notice that our two lists arc exact opposites. For example, floating a long-term bond is
sLle increases cash (at least until the money is spent). Paying off a long-term bond issue
decreases cash.

Activities that increase cash are called sources of cash. Those activities that
decrease cash are called lises q!" cash. Looking back at our list. we see that sources of
cash always involve increasing a liability (or equity) account or decreasing an asset
account. This makes sense because increasing a liability means we have raised money
by borrowing it or by selling an ownership interest in the firm. A decrease in an asset
means that we have sold or otherwise liquidated an asset. In either case, there is a cash
inflow.

Uses of cash are just the reverse. A usc of cash involves decreasing a liability by pay
ing it off. perhaps, or increasing assets by purchasing something. Both of these activities
require that the firm spend some cash.
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11II Sources and Uses

Here is a quick check of your understanding of sources and uses If accounts payable go up by $100,

is this a source or a use? If accounts receivable go up by $100, is this a source or a use?

Accounts payable are what we owe our suppliers. This is a shorHerm debt If it rises by $1 00, we

have effectively borrowed the money, so this is a source of cash. Receivables are what our customers

owe to us, so an increase of $100 In accounts receivable means that we have loaned the money. this

is a use of cash.

CONCEPT QUESTIONS

16.13 What is the difference between net working capital and cash?

16.1b Will net working capital always increase when cash increases?

16.1c List five potential uses of cash.

16.1d List five potential sources of cash.

THE OPERATING CYCLE AND THE CASH CYCLE
The primary concerns in short-term finance are the firm's short-run operating and financing
activities. For a typical manufacturing firm, these short-run activities might consist of the
following sequence of events and decisions:

Events Decisions

1. Buying raw materials 1. How much inventory to order

2. Paying cash 2. Whether to borrow or draw down
cash balances

3. Manufacturing the product 3. What choice of production
technology to use

4. Selling the product 4. Whether credit should be extended to
a particular customer

5. Collecting cash 5. How to collect

These activities create patterns of cash inflows and cash outflows. These cash flows arc
both unsynchronized and uncertain. They are unsynchronized because, for example, the
payment of cash for raw materials does not happen at the same time as the receipt of cash
from selling the product. They are uncertain because future sales and costs cannot be pre
cisely predicted.

Defining the Operating and Cash Cycles

We can start with a simple case. One day, call it Day 0, you purchase $1,000 worth of in
ventory on credit. You pay the bill 30 days later, and, after 30 more days, someone buys the
$1,000 in inventory for $1,400. Your buyer does not actually pay for another 45 days. We
can summarize these events chronologically as follows:
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Day Activity Cash Effect

0 Acquire inventory on credit None
30 Pay lor inventory -$1,000
60 Sell inventory on credit None

105 Collect on sare +$1,400

The Operating Cycle There are several things to notice in our example. First. the

entire cycle. from the time we acquire some inventory to the time we collect the cash. takes
105 days. This is called the operating cycle.

As we illustrate. the operating cycle is the length of timc it takes to acquire inventory.
sell it, and collcct for it. This cycle has two distinct components. The first part is the time it
takes to acquire and sell the inventory. This period, a 60-day span in our example, is called
the inventory period. The second part is the time it takes to collect on the sale. 45 days in
our example. This is called the accounts receivable period. or, simply, the receivables
period.

Based on aUf definitions. the operating cycle is obviously just the sum of the inventory
and receivahle!'! periods:

Operating cycle = Inventory period + Accounts receivable period

105 days = 60 days + 45 days

What the operating cycle describes is how a product moves through the current asset
accounts. 1I begins life as inventory, it is converted to a receivable when it is sold. and it is
finally converted to cash when we collect from the sale. Notice that, at each step, the asset
is moving closer to cash.

The Cash Cycle The second thing to notice is that (he cash flows and other events
that occur are not synchronized. For example. we don't actually pay for (he inventory until
30 days after we acquire it. The intervening 30-day period is called the accounts payable

period. Next. we spend cash on Day 30. but we don't collect until Day 105. Somehow, we
have to arrange to finance the $1.000 for 105 - 30 = 75 days. This period is called the
cash cycle.

The cash cycle. therefore, is the number of days that pass until we collect the cash from
a sale, measured from when we actually pay for the inventory. Notice that, based on our
definitions, the cash cycle is the difference between the operating cycle and the accounts
payable period:

Cash cycle = Operating cycle - Accounts payable period

75 days = 105 days - 30 days

Figure 16.1 depicts Ihe short-term operating activities and cash flows for a typical manu
facturing finn by looking at the cash flow time line. As is shown. the cash flow time line is
made up of the operating cycle and the cash cycle. In Flgure 16.1. the need forshort-tenn finan
cial management is suggested by the gap between the ca<:>h inflows and the ca~h outflows. This
is related to the length of the operating cycle and the accounts payahle period.

The gap between short-term inflows and outflows can be filled either by borrowing or
by holding a liquidity reserve in the form of cash or marketable securities. Alternatively,
the gap can be shortened by changing the inventory, receivable. and payable periods. These
are aU managerial options thai we discuss bclow and in subsequent chapters.
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operating cycle

The time period
between the acqulsitlon
of inventory and the
collection of cash from
receivables

inventory period

The time It takes
to acquire and sell
Inventory.

accounts
receivable period

The time between
sale of inventory
and collection of the
receivable

accounts payable
period

The time between
receipt of invenlory
and payment for it.

cash cycle

The time between cash
disbursement and
cash collection

cash flow time line

Graphical
representation of the
operatIng cycle and
the cash cycle.
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FIGURE 16.1

Cash flow time
line and the short
term operating
activities of a typical
manufacturing firm

Inventory
purchased

A

Inventory penod

Inventory
sold

Accounts receivable period _

- Accounts payable
period

-4------Cash cycle ----->1

Cash paid
lor inventory

Cash
received

TABLE 16.1

Operating cycle

The operating cycle is the lime period from inventory purchase until the receipt of
cash. The cash cycle is the time period lrom when cash is paid oul to when cash
is received.

The Operating Cycle and the Firm's Organizational Chart

Befor~ we examine the operating and cash cycks ill greater detail. it is useful 10 lake
a look at the people involved in managing a firm's current assets and liabilities. As
Table 16.1 illustrates. ~hor(-Il:rm financial management in a large corporation involves a
nllll1b~r of dillcrcnt financial and nontinant.:ial managers. Examining Tabl~ 16.1. we ~ec

that selling on credit involves at leasl Ihree different individuals: the credit manager. the
marketing manager, and the controller. Of these three. only two are responsible to the vice
president of finance (the marketing fllnt:tion is usually assot:iated with the vice president
of marketing). Thus. there is the potential for connie!, particularly if different manag
ers only concentrate on p~lrl of the picture. For example. if marketing is trying to land a

Managers who deal with short-term financial problems

ntle of Manager

Cash manager

CredIt manager

Marketing manager

Purchasing manager

Production manager

Payables manager

Controller

Duties Related to Short-Term
Financial Management

Collection, concentration, disbursement; short-term
investments; short-term borrowing; banking relations

Monitoring and control of accounts receivable; credit
policy decisions

Credit policy decisions

Decisions on purchases, suppliers; may negotiate
payment terms

Selling of production schedules and materials
requirements

Decisions on payment policies and on whether 10 lake
discounts

Accounting informalion on cash flows; reconciliation of
accounts payable; application of payments 10 accounts
receivable

Assets/liabilities Influenced

Cash, marketable securities,
short·term loans

Accounts receivable

Accounts receivable

Inventory, accounts payable

Inventory, accounts payable

Accounts payable

Accounls receivable, accounts payable
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new account. it may seek more liberal creJit terms as an inducement. However. Ihis may
imTea~e the firm':-- investmclll in receivables or ils exposure to bad-debt risk. and conflict
can result.

Calculating the Operating and Cash Cycles

In our example.:. the lengths of time that made up the different perioJs were obvious. If
all we have is tinancial statement information. we will have to do a little more work. We
illustrate these calcularion~ next.

To begin. we need to determine various things such as how long it takes, on average,
to sell inventory ami how long it takes. on average. to collect. We start by gathering ~umc

balance sheel information such as the following (in thousands):
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Item

Inventory
Accounts receivable
Accounts payable

Beginning

$2,000
1,600

750

Ending

53,000
2,000
1,000

Average

$2,500
1.800

875

Also. fmm the most recent income statement. we might h:.lve the following tigures (in
thOU~i.lIllb):

Net sales
Cost of goods sold

$11,500
8,200

We now need 10 calculate some financial ra{io~. We dbclI:"l:"lcd IlH':~C in some detail in Chap

ter 3; here we just dehne them and use them as needed.

The Operating Cycle Fir~t of alL Wl: need the inventory period. We spent 58.2 million
on inventory (OUf cost of goods sold). OUf average inventory was $2.5 million. We thus
turned our inventory over $8.212.5 time~ during the year: I

Cost of goods sold
Inventory turnover::: A . tverage mven ory

- $8.2 million _ 3 28 t-
- 2.5 million -. Imes

Loosely speaking. this tells us that we bought and sold off our inventory 3.2X times during
the year. This means that. on average. we held our inventory for:

Inventor eriod = 365 days
y P Inventory turnover

~ ;.~~ ~ 111.3 days

So. the inv~ntory period is abour III Jays. On averag.e. in other words. inventory sat for
about III days beror~ it was sold.-'

I Nutice th;lt In l:all'ul,:ltil1g inventory turllO\"er h~n:. \\e u...ed tht" lII·t·/"(/.l~I' inwlllllry in"'h.'ad of using the ending
inventory a.... we did ill Ch••ptcr 3. Both approache... are used in the real world. To gain some pnu:tice using
;!,"L'ra:;e ligure.... \\'L' will ... lll:k with thi~ approach in calculaling \'ari()u~ ratio~ lhroughnullhis chapter.

~ Thi ... measure i ... conceptually identical to tht" days' sale... in invenllll'y \\e discussed in Chaph.:r 3.
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Similarly, receivables averaged $1.8 million, and sales were $11.5 million. Assuming
that all sales were credit sales. the receivables turnover is: 3

Receivables turnover = Credit sales.
Average accounts receivable

- $11.5 million _ 64 t"
- 1.8 million - • Imes

Receivables turnover
Receivables period

If we turn over our receivables 6.4 times, then rhe receivables period is:

365 days

= 365 = 57 days
6.4

The receivables period is also called the days' sales ill receil'ahles or the average col!ec*
,iOll period. Whatever it is called, it tells us that our customers took an average of 57 days
to pay.

The operating cycle is the sum of the inventory and receivables periods:

Operating cycle = Inventory period + Accounts receivable period

;:; 111 days + 57 days;:; 168 days

This tells liS thal, on average. 168 days elap:-ie between the time we acquire inventory and,
having sold it. collect for the sale.

The Cash Cycle We now need the payables period. From the information given
above, average payables were $875,000, and cost of goods sold was again $8.2 million.
Our payables turnover is:

Payables turnover = Cost of goods sold
Average payables

- $8.2 million _ 9 4 t'
- .875 million - • Imes

Thc payables period is:

. 365 days
Payables period = Payables turnover

= 365 = 39 days
9.4

Thus, we took an average of 39 days to pay our bills.
Finally. the cash cyele is the difference between the operating cyele and the payables

period:

Cash cycle;:; Operating cycle - Accounts payable period

;:; 168 days - 39 days = 129 days

So, on average, there is a I29-day delay from the time we pay for merchandise to the time
we collect on the sale.

~ Ifless than 100 percent of our snles lIre aedit sales. then we just need a lillie more information. namely. credit
~alcs for the year. See Chapter J for more dbCU1>sion of this measure.
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The Operating and Cash Cycles

You have collected the following Information lor the Siowpay Company.
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Item

Inventory
Accounts receivable
Accounts payable

Beginning

$5,000
1,600
2,700

Ending

$7,000
2,400
4,800

Credit sales for the year Just ended were $50,000. and cost of goods sold was $30,000. How long

does It take Siowpay to collect on Its receivables? How long does merchandise stay around before 11

IS sold? How long does Siowpay take to pay ItS bills?

We can first calculate the three turnover ratios

Inventory turnover = $30,000/6,000 = 5 times

Receivables turnover = $50,000/2,000 = 25 times

Payables turnover = $30,000/3,750 = 8 times

We use these to get the various periods

Inventory period = 365/5 = 73 days

Receivables period = 365/25 = 146 days

Payables period = 365/8 = 45 6 days

All told, Slowpay collects on a sale In 146 days, inventory sits around for 73 days, and bIlls get paid

after about 46 days. The operating cycle here is the sum of the Inventory and receivables penods:

73 + 146 = 87.6 days. The cash cycle is the difference between the operating cycle and the paya

bles period. 87 6 - 456 = 42 days

Interpreting the Cash Cycle

Our examples show that the cash cycle depends on the inventory, receivables, and paya
bles periods. The cash cycle increases as the inventory and receivables periods get longer.
It decreases if the company is able to defer payment of payables and thereby lengthen the
payables period.

Most firms have a positive cash cycle, and they thus require financing for inventories
and receivables. The longer the cash cycle, the more financing is required. Also, changes
in the firm's cash cycle arc often monitored as an early~warning measure. A lengthening
cycle can indicate that the finn is having trouble moving inventory or collecting 011 its re
ceivables, Such problems can be masked, at leas1 partially, by an increased payables cycle,
so both should be monitored.

We can easily see the link between the finn's cash cycle and its profitability by recall
ing that one of the basic determinants of profitabili ty and growth for a firm is its total asset
turnover, which is defined as Salesfrotal assets. In Chapter 3, we saw that the higher this
ratio is, the greater are the firm's accounting return on assets, ROA, and return on equity,
ROE. Thus, all other things being the same, the shorter the cash cycle is, the lower is the
firm's investment in inventories and receivables. As a result, the firm's total assets are
lower, and total turnover is higher.
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Cash Cycle Comparison

I n 2006, CFO magazine published its survey of working capital

for various industries. The results of this survey highlight the dif·
rerenees in cash and operating cycles across industries. The table

below shows tOUf different industries and the operating and cash

cycles for each. Of these, the restaurant industry has the shortest

operating cycle and cash cycle. Looking althe components, it is

surprising that the receivables period is as long as 10 days for the

restaurant industry (most customers either pay in cash or else use

debiVcredit cards). Although it is not shown here, the receivables

period for Domino's Pizza is one of the longest in the industry at

18 days. Restaurants also have a short inventory period (we are

happy to see this since we don't like spoiled food).
In contrast to the restaurant business, the medical devices

industry has a much longer operating cycle; the long receiva
bles period is the major cause. However, this does not neces·

sarity mean the medical device industry is less efficient. Most,
if no! all, of the receivables in this industry are receivables that

will be paid by medical insurance companies and government

medical insurers such as Medicare, but these entities have rela·
lively long payables periods.

Receivables Inventory Operating Payables Cash
Period Period Cycle Period Cycle
(days) (days) (days) (days) (days)

Apparel retailers 6.6 51.8 58.4 22.4 36.0
Clothing and fabriCS 51.0 47.3 98.3 27.6 707
Medical devices 83.2 44.3 127.5 17.5 1100
Restaurants 5.3 6.1 11.4 13.2 -1.8

We've seen that operating and cash cycles can vary

quite a bit across industries, but these cycles can also be dif·
ferent for companies within the same industry. Below you will

find the operating and cash cycles for selected companies

within the apparel retailing industry. As you can see, there

are major differences. Limited Brands and Gap have the
best operating cycles and cash cycles in the industry. Kohl's

receivables period stands out as being dramatically different

from its peers. Its receivables period is three to eight times
as long.

Receivables Inventory Operating Payables Cash
Period Period Cycle Period Cycle
(days) (days) (days) (days) (days)

Gap 7.3 38.6 45.9 25.8 20.1
Limited Brands 6.8 43.7 50.5 21.4 29.1
Kohl's 45.0 60.9 105.9 22.6 83.3
Jo Ann Stores 12.6 99.8 112.4 28.4 84.0

By examining all parts of lhe cash cycle and the conver·

sian cycle, you can see where a company is performing well or
poorly, as the case may be. Looking at the operating cycle for

Kohl's and Jo Ann Stores, the companies appear similar. How·

ever, Kohl's has a long receivables period and a long inventory
period. On the other hand, Jo Ann Stores has a relatively short

receivables period and a very long inventory period.
When you look at the operating cycle and cash

cycle, consider that each is really a financial ratio. As with any
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financial ratio, firm and industry characteristics will have an
effect, so take care in your interpretation. For example, in look

ing al Kohl's, we note its seemingly long receivables period.
Is that a bad thing? Maybe not. Many businesses encourage

customers to open (and use) charge accounts. By extending
credit in this way, companies can increase sales and also earn

interest on consumer's outstanding balances. Of course, such

an operation results in increased receivables, but, properly
managed, it can be a good thing.
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To see how important the cash cycle is. consider the case of SBC Communications
(now AT&T). At the end of 200S. the company had an operating cycle of 57 days. down
from 63 days two years earlier. As a result. the company freed up $924 million in cash.
The nearby Reality Bytes box discusses the cash cycles and operating cycles for several
industries. as well as for some specific companies.

CONCEPT QUESTIONS .

16.2a What does it mean to say that a firm has an inventory turnover ratio of 4'1

16.2b Describe the operating cycle and cash cycle. What are the differences?

16.2c Explain the connection between a firm's accounting~based profitability and its cash

cycle.

SOME ASPECTS OF SHORT·TERM
FINANCIAL POLICY

The ShOt1-tenn nnancial policy that a linn adopts will be reHected in at least two ways:

1. The s;:e (~r the ./irm \' iJlres!meJJl in Cllrrell! assets. This is usually measured rdati ve
to the firm's level of total operating revenues. A/lexiNe, or accommodative, shorl
term financial policy would maintain a relativcly high ratio of current assets to sales.
A restricth'e short-term financial policy would entail a low ratio of current assets to
sales.'"

2. Thejinollcing (~rcl/lTentassets. This is mcasured as the proportioTi of short-term
debt (that is. current liabilities) al1lllong-term debt used to finance current assets.
A re~trictive sh011-tenll financial policy means a high proportion of short-term debt
relative to long-term financing. and a flexible policy means less short-term debt and
more long-term debt.

If we take thesc two areas together, we see that a firm with a llexiblc policy would
have a rdatively large investment in current assets. It would finance this investment with
relatively less in short-term debt. The net effect of a tlexible policy is thus a relatively high
level of net working capital. Put another way, with a flexible policy, the firm maintains a
larger overall level of liquidity.

The Size of the Firm's Investment in Current Assets

Flexible short-term financial policies with regard to current assets include such actions as:

1. Keeping large balances of ca~h and marketable securities.

2. Making large investments in inventory.

3. Granting liberal credit terms. which results in a high level of accounh receivable.

Restrictive short-term financial policies would be just the opposite of the ones above:

1. Keeping low cash balances and little investment in marketable securities.

2. Making small investments in inventory.

3. Allowing few or no credit sales. thereby minimiLing accounts receivable.

... Some people uo,;e the term cml.I('rl'llti\·/, 111 pIa.:..: or.ffnib/(' and the term aggl'l'lsil'(' in place of re.l/riclil't,.

16.3

497



498

carrying costs

Costs that rise with
Increases In the level
of Investment in current
assets

shortage costs
Costs that fall with
increases in the level
of Investment in current
assets.

PA R T 8 Short-Term Financial Management

Determining the optimal level of investment in short-term assets requires an identifica
tion of the different costs of alternative short-term financing policies. The objective is to
trade off the cost of a restricti ve policy against the cost of a flexible one to arrive at the best
comprormse.

Current asset holdings are highest with a flexible short-term financial policy and
lowest with a restrictive policy. So, flexible short-term financiaJ policies are costly in
that they require a greater investment in cash and marketable securities, inventory, and
accounts receivable. However. we expect that future cash inflows will be higher with
a flexible policy. For example, sales are stimulated by the use of a credit policy that
provides liberal financing to customers. A large amount of finished inventory on hand
(""on the shelf') provides a quick delivery service to customers and may increase sales.
Similarly. a large inventory of raw materials may result in fewer production stoppages
because of inventory shortages.

A more restrictive short-term financial policy probably reduces future sales levels be
low those that would be achieved under flexible policies. It is also possible that higher
prices can be charged to customers under flexible working capital policics. Customers may
be willing to pay higher prices for the quick delivery service and more liberal credit terms
implicit in flexible policies.

Managing current assets can be thought of as involving a trade-off between costs that
rise and costs that fall with the level of investment. Costs that rise with increases in the
level of investment in current assets are called carrying costs. The larger the investment
a firm makes in its current assets. the higher its carrying costs will be. Costs that fall with
increases in the level of investment in current assets are called shortage costs.

In a general sense, carrying costs are the opportunity costs associated with current as
sets. The rate of return on current assets is very low when compared to that on other assets.
For example. the rate of return on U.S. Treasury bills is usually well below 10 percent.
This is very low compared to the rate of return firms would like to achieve overall. (U.S.
Treasury bills are an important component of cash and marketable securities.)

Shortage costs are incurred when the investment in current assets is low. If a firm runs
out of cash. it will be forced to sell marketable securities. Of course, if a firm runs out of
cash and cannot readily sell marketable securities, it may have to borrow or default on an
obligation. This situation is called a cash-ollt. A firm may lose customers if it runs out of
inventory (a srock-out) or if it cannot extend credit to customers.

More generally. there are two kinds of shortage costs:

1. Trading, or orclo; costs. Order costs are the costs of placing an order for more
cash (brokerage costs, for example) or more inventory (production setup costs. for
example).

2. Costs related fo lack q(safety reserves. These are costs of lost sales. lost customer
goodwill. and disruption of production schedules.

The top part of Figure 16.2 illustrates the basic trade-off between carrying costs and
shortage costs. On the vertical axis, we have costs measured in dollars. and, on the horizon
tal axis, we have the amount of current assets. Carrying costs start out at zero when current
assets are zero and then climb steadily as current assets grow. Shortage costs start out very
high and then decline as we add current assets. The total cost of holding current assets is
the sum of the two. Notice how the combined costs reach a minimum at CA*. This is the
optimal level of current assets.

Optimal current asset holdings are highest under a flexible policy. This policy is one in
which the carrying costs are perceived to be low relative to shortage costs. This is Case A
in Figure 16.2. In comparison, under restrictive current asset policies. carrying costs are
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FIGURE 16.2 Carrying costs and shortage costs

Short-term financial policy: the optimal investment in current assets

Dollars

Total cost of
holding current assets

Carrying costs

Shortage costs
Amount of

'-=-----C-'A-.-------->- current assets (CA)

CA" represents the optimal amount of current assets.
Holding this amount minimizes total costs.

Carrying costs increase with the level of investment in current assets. They include
the costs of maintaining economic value and opportunity costs. Shortage costs
decrease with increases in the Jevel of investment in current assets. They include
trading costs and the costs related to being short of the current asset (for example,
being short of cash). The firm's policy can be characterized as flexible or restrictive.

A. Flexible policy B. Restrictive policy

Dollars

Shortage costs A I fmoun 0
current assets (CA)

A restrictive policy is most appropriate when carrying costs
are high relative to shortage costs.

Total cost
Minimum point~

'-V

Dollars

-=::;:''IC-::;Carrying costs
Shortage costs

Amount of
'-=----------C--'-A-.~current assets (CA)

A flexible policy is most appropriate when carrying costs
are low relative to shortage costs.

perceived to be high relative to shortage costs, resulting in lower current asset holdings. This
is Case B in Figure 16.2.

Alternative Financing Policies for Current Assets

In previous sections, we looked at the basic determinants of the level of investment in cur
rent assets, and we thus focused on the asset side of the balance sheet. Now we turn to the
financing side of the question. Here we are concerned with the relative amounts of short
term and long-term debt, assuming the investment in current assets is constant.

A growing firm can be thought of as having a total asset requirement consisting of
the current assets and long-term assets needed to run the business efficiently. The total
asset requirement may exhibit change over time for many reasons, including (1) a general
growth trend. (2) seasonal variation around the trend. and (3) unpredictable day-ta-day
and month-to-month fluctuations. This situation is depicted in Figure 16.3. (We have not
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FIGURE 16.3

The total asset
requirement over time

FIGURE 16.4
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Dollars

!General growth in
fixed 85SBIS

am.! I'CrmfUlelll
CUllenl assets

Alternative asset financing policies

Total asset
requirement

Time

Dollars

Policy F
Total asset
requirement

Long-term
financing

Dollars

Polley R

Total asset
requirement

)
Long-term
financing

'----------------~ Time

Policy F always implies a short-term cash surplus
and a large investment in cash and marketable
securities.

'-------------.l Time

Policy R uses long-term financing for permanent
asset requirements only and shorHerm borrowing
for seasonal variations.

tried to show the unpredictable day-to-day and month-tn-month variations in the total asset
requirement. )

The peaks and valleys in Figure 16.3 represent the firm's total asset needs through
time. For example. for a lawn and garden supply firm. the peaks might represent inventory
buildups prior to the spring selling season. The valleys come about because of lower off
season inventories. There are two strategies such a firm might consider to meet its cyclical
needs. First. the firm could keep a relatively large pool of marketable securities. As the need
for inventory and other current assets begins to rise. the finn sells off marketable securities
and uses the cash to purchase whatever is needed. Once the inventory is sold and inventory
holdings begin to decline. the firm reinvests in marketable securities. This approach is the
llexible policy illustrated in Figure 16.4 as Policy F. Notice that the tinn essentially uses a
pool of marketable securities as a buffer against changing current asset needs.

At the other extreme. the finn could keep relatively little in marketable securities. As
the need for inventory and other assets begins to rise. the linn simply borrows the needed
cash on a short-term basis. The finn repays the loans as the need for assets cycles back
down. This approach is the restrictive policy illustrated in Figure 16.4 as Policy R.
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In comparing the two strategies illustrated in Figure 16.4, notice that the chief dif
ference is the way in which the seasonal variation in asset needs is financed. In the flex
ible case. the firm finances internally, using its own cash and marketable securities. In the
restrictive case, the firm finances externally, borrowing the needed funds on a short-term
basis. As we discussed above, all else being the same, a firm with a flexible policy will have
a greater investment in net working capital.

Which Financing Policy Is Best?

What is the most appropriate amount of short-term borrowing'? There is no definitive an
swer. Several considerations must be included in a proper analysis:

1. Cash reserves. The flexible tinancing policy implies surplus cash and little short-term
borrowing. This policy reduces the probability that a finn will experience financial
distress. Firms may not have to worry as much about meeting recurring short-run
obligations. However, investments in cash and marketable securities are zero net
present value investments at bcst.

2. Maturity hedxing. Most firms attempt to match the maturities of assets and liabilities.
They finance inventories with short-term bank loans and lixed assets with 10ng-telTIl
financing. Firms tcnd to avoid financing long-lived assets with short-term borrowing.
This typc of maturity mismatching would necessitate frequent refinancing and is
inherently risky because short-term interest rates are more volatile than longer-term rates.

3. Relative interest rates. Short-term interest rales are usually lower than long-term
rates. This irnplies that it is, on the average, more costly to rely on long-term
borrowing as compared to short-term borrowing.

Thc two policies, F and R, that we discuss above are, of course. extreme cases. With E
the finn never docs any short-term borrowing, and. with R. the firm never has a cash reserve
(an investment in marketable securities). Figure 16.5 illustrates these two policies along
with a compromise, Policy C.

With this compromise approach, the firm horrows in the short term to cover peak
financing needs, but it maintains a cash reserve in the form of marketable securities during

Dollars

FleXible policy (F)

Compromise policy (C)

Restrictive policy (R)

General gro\'l1:h In

I
fixed ~ssel5

and p~rmanent

IcllllPn' asse'.
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FIGURE 16.5

A compromise
financing policy
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TABLE 16.2

Current assets and
current liabilities as
a percentage of total
assets for selected
companies: 2007

Cash and near cash
Marketable securities
Accounts receivable
Inventories
Other current assets

Total current assets

Accounts payable
ShorHerm borrowings
Other short-term liabilities

Total current liabilities

Amazon.com Boeing Dell Wal-Mart

21.21% 0.08% 29.60% 3.91%
16.10 1.28 10.56 0.00
11.02 13.37 21.03 1.64
22.52 13.30 2.52 25.50

0.00 0.00 12.29 1.79

70.84% 28.04% 76.01% 32.84%
= =
54.10% 45.69% 46.12% 29.38%

0.00 2.57 0.00 9.10
0.00 0.00 22.80 0.00

54.10% 48.26% 68.92% 38.49%

slow periods. As current assets build up. the firm draws down this reserve before doing any
short-term borrowing. This allows for some run-up in current assets before the firm has to
resort to short-term borrowing.

Current Assets and Liabilities in Practice

Sholt-tenn assets represent a significant portion of a typical finn's overall assets. For U.S.
manufacturing. mining. and trade corporations. current assets were about 50 percent of
total assets in the 1960s. Today. this figure is closer to 40 percent. Most of the decline is due
to more efficient cash and inventory management. Over this same period. current liabilities
rose from about 20 percent of total liabilities and equity to almost 30 percent. The result is
that liquidity (as measured by the ratio of net working capital to total assets) has declined.
signaling a move to more restrictive short-term policies.

The cash cycle is longer in some industries than in others because of different prod
ucts and industry practices. Table 16.2 illustrates this point by comparing the current
asset and liability percentages for four different companies. Of the four. Wal-Mart has
the highest level of inventories. Dues this mean Wal-Mart is less efficient? Probably not;
instead. the relatively high inventory levels are consistent with the industry. Wal-Marr
needs a higher level of inventory on hand to satisfy customers who walk into its stores.
In contrast. Dell mostly makes products to order. so its inventory levels are lower. What
might seem surprising is Boeing's relatively low level of inventory. especially given that
much of its inventory consists of aircraft under construction. However. notice that current
assets for Boeing are only 28 percent of total assets. implying that fixed assets are large.
as you would expect from such a capital-intensive company. plus Boeing has been very
aggressive in recent years in reducing its inventory. In contrast. Amazon's fixed assets arc
small relative to its current assets. which again is what we would expect given the nature
of its business.

CONCEPT QUESTIONS

16.3a What considerations determine the optimal size of the firm's investment in current

assets'?

16.3b What considerations determine the oprimal compromise between flexible and
restrictive net working capital policies?
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THE CASH BUDGET
The cash budget is a primary tool in short-run financial planning. It allows the financial
manager to identify shari-term financial needs and opportunities. Importantly. the cash
budget will help the manager explore the need for shon-lenn borrowing. The idea of the
cash budgct is simple: It records estimates of cash receipts (cash in) and disbursements
(cash out). The resulr is an estimate of the cash surplus or deficit.

Sales and Cash Collections

We stan with an example for the Fun Toys Corporation. We will prepare a quarterly cash
budget. We could just as well use a monthly. weekly, or even daily basis. We choose quar
ters for convenience and also because a quarter is a common short-term business planning
period.

All of Fun Toys's cash innaws come from the sale of toys. C~lsh budgeting for Fun
Toys mllst therefore start with a sales forecast for the coming year. by quaner:

503

16.4

cash budget
A forecast of
cash receipts and
dlsbursemenls for the
next planning period

Sales (in millions)

Q1

$200

Q2

$300

Q3

$250

Q4

$400

Note thal these are predicted sales. so there is forecusting risk here: actual sales could be
more or tess. Also. Fun Toys started the year with accounts receivable equal to S120.

Fun Toys has a 45-day receivables. or average collection. period. This means that half
of the sales in a given quarter will be collected the following quarter. This happens because
si.llcs made during the first 45 days of a quarter will be collected inlhat quarter. Sales made
in the second 45 days will be collected in the next quaner. Note that we are assuming that
each quarter has 90 clays. so the 45-day collection period is the same as a half-quarter col·
Icction period.

Bascd on the sales forecasts. wc now need to estimate Fun Toys's projected ca"h col
lections. First. any receivables that we have at the beginning of a quaner will be collected
within 45 days. so all of them will be collected sometime during the qualter. Second. as
we discussed, any sales made in the first half of the qu ..utcr will be collected. so total cash
collections are:

Cash collections = Beginning accounts receivable + % x Sales [16.6]

For example. in the lirst qUHl1er. cash collections would be the beginning receivables of
$120 plus half of sales. Y, X $200 = $100. for" total of $220.

Since beginning receivables an: all collected ulong with half of sales. ending receiv
ables for a particular quarter would be the other half of sales. First-quarter sales are pro
jected at $200. so ending receivables will he $100. This will be the beginning receivables
in the second quarter. Cash collections in the second quarter will thus be $100 plus half of
the projected $300 in sales. or $250 total.

Continuing this process. \.!,Ie can slIlllmariLc Fun Toys's projected cash collections JS

shown ill Table 16.3.
In Table 16.3. collections are shown as the only source of cash. Of course, this might

not be the case. Other sources of ca"h could include asset sales, invcstment income. and
receipts from planned long-term financing.
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Q1 Q2 Q3 Q4

Cash collections for
Fun Toys (in millions)

Beginning receivables
Sales
Cash collections
Ending receivables

$
120S$

lOOS $
150

SS125200 300 250 400
220 250 275 325
100 150 125 200

Collections = Beginning receIVables + lh x Sales

Ending receivables = Beginning receivables + Sales - Collections

= V2 x Sales

TABLE 16.4

Cash disbursements
for Fun Toys
(in millions)

Payment of accounts (60% of sales)
Wages, taxes, other expenses
Capital expenditures
Long-term financing expenses
(interest and dividends)

Total cash disbursements

Q1 Q2 Q3 Q4

$120 $180 $150 $240
40 60 50 80

0 100 0 0

20 20 20 20
$180 S360 $220 $340

Cash Outflows

Next. we consider the cash disbursements. or payments. These come in four basic categories:

1. PlIymell1s ofaCCOllJlts payahle. These are payments for goods or services rendered by
suppliers, such as raw materials. Generally. these payments will be made sometime
after purchases.

2. Wages, taxes, llnd other expenses. This category includes all other regular costs of
doing business that require actual expenditurc~, Deprcciation, for example, is often
thought of as a regular cost of business, but it requires no cash outflow and is not
included.

3. Capital expenditHres. These are payments of cash for long-lived assets.

4. Long-term fiJ1{/llcillg expenses. This category, for example, includes interest
payments on long-term debt outstanding and dividend payments 10 shareholders.

Fun Toys's purchases from suppliers (in dollars) in a quarter are equal to 60 percent of
the next quarter's predicted sales. Fun Toys's payments to suppliers arc equal to the previ
ous quarter's purchases, so the accounts payable period is 90 days. For example, in the
quarter just ended. Fun Toys ordered .60 X $200 ~ 5120 in supplies. This will actually be
paid in the first quarter (Q I) of the coming year.

Wages, taxes, and other expenses are routinely 20 percent of sales; interest and divi
dends are currently $20 per quarter. In addition, Fun Toys plans a m:.~or plant expansion
(a capital expenditure) of $ I00 in the second quartcr. If we put all this informaliontogcther.
the cash outflows are as shown in Table 16.4.

The Cash Balance

The predicted net cash illjf.ow is the difference betwecn cash collections and cash disburse
ments, The net cash inflow for Fun Toys is shown in Table 16.5. What we sec immediately
is that there is a ncr cash inflow in the tirst and third quarters and a net outflow in the second
and fourth.
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Total cash collections
Total cash disbursements

Net cash inflow

Q1

$220
180

$ 40

Q1

Q2

$250
360

-$110

Q2

Q3

$275
220

$ 55

Q3

Q4

$325
340

-$ 15

Q4

TABLE 16.5

Net cash inflow
for Fun Toys
(in millions)

TABLE 16.6

Beginning cash balance
Net cash inflow
Ending cash balance
Minimum cash balance

Cumulative surplus (deficit)

$20 1 $60 I
40~ - 110~

$60 -$ 50
- 10 - 10

- --
$50 -$ 60

-$50 I
55~

$ 5
- 10

-5 5

$ 5
- 15
-$10
- 10

-$20

Cash balance for
Fun Toys
(in millions)

We will a~sume Ihal FUll Toy~ slarts the year with a $20 cash balance. Furthermore.
Fun Toys maintains a SIO minimum cash balance to guard agninst unforeseen contingen
de-s and forecasting errors. So we start tile first quurter with 520 in cash. This rises by $40
during thl: quarter. and thl: ending balance is 560. Of this. $10 is reserved as a minimum.
so we suhtract it out and find that the first-quarter surplus is $60 - 10 = S50.

Fun Toys starts the second qUaJ1er with $60 in cush (tile ending balance from the pre vi·
ous quarter). Therl: is a net cash inllow of - $11 O. so the ending balance is $60 - 110 =
~S50. We need another $]0 as a hutTer. so the total deficit is -S60. These calculations and
those for the last two qum1ers are summarized in Table 16.6.

Beginning in tile second quarter. Fun Toys has a cash shortfall of $60. This occurs
bel.:<.luse of the seasonal pattern of sales (higher towards the end of the second quarter). the
delay in collections. and the planned capital expenditure.

The l.:ush situution at Fun Toys is projl:ctl:U to improve 10 a 55 deficit in the third
quarter. but. by year's end. FUll Toys is showing a 520 detif.:il. Without some sort of
financing. this deficit will carryover into the next year. We explore this subject in the
nexl section.

For now. we can make the following general comments on Fun Toys's cash needs:

1. Fun Toys's large outflow in the second quarter is not necessarily a sign of trouble.
It results from delayed collections on sales and a planned capital expenditure
(presumably a worthwhile one).

2. The figures in our example ure based 011 a forecast. Sales (:ould be much worse (or
better) than the forecast figures.

CONCEPT QUESTIONS

16.43 How would you do a sensitjvily analysis (discussed in Chapler 9) for Fun Toys's net

cash balance'!

16.4b Whal could you learn from such an analysis'!
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16.5

line of credit

A formal (commllied)
or Informal
(noncommitted)
prearranged. short
term bank loao_

accounts receivable
financing

A secured short-term
loan thaI Involves either
the assignment or
factoring of receivables
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SHORT·TERM BORROWING
Fun Toys has a short-tcnn financing problem. It cannot meet the forec~L"it cash outflows
in the second quarter from internal sources. How it will linance the shortfall depends on
its fin~ncial policy. \Yith a very flexible policy. Fun Toys might seck up 10 S60 million in
long-tenn debt financing:.

In addition. note that much of the cash deficit comes from the lurge capital expendi
ture. Arguably. this is a candidate for long-term financing. Nonetheless. because we have
discussed long-term financing elsewhere, we will concentrate here on two short-term bor
rowing options: (I) unsecured borrowing and (2) s~curcd borrowing.

Unsecured Loans

The most common v..'ay 10 finance a temporary cash deficit is to arrange a short-term, un
secured bank loan. Firms that lISC short-term bank loans oftCIl arrange a line of credit. A
line of credit is all agreement under which a firm is authorized to borrow up to a specified
amount. To ensure that the line 1s used for sh0l1·term purposes. the borrower will some
times be required to pay the line down to zero and keep it there for some period during the
year, typically 60 days (t'alled a clewlIlp period).

Short-tenn lines of credit are classified as either c011ll1lined or lIollco11lmitted. The latter
is an infomlal arrangement that allows firms to borrow up to a previously specified limit with
out going through the normal papelwork (much as you would with a credit card). A !Pllo/vill.!;

credit arrangemeJlt (orjust 1"CI'oh'er) is similar to a line of credit but it is usually open for two
or more years, whereas a line of credit would usually be evaluated on an annual basis.

Committed lines of credit are more formal legal aITangements and often involve a
commitment fce paid by the finn to the bank. The interest rate on the line of credit will
usually float. A finn that pays a commitmcnt fee for a committed linc of credit is essentially
buying insurance 10 guarantee that the bank can't back out of the agreement (absent some
mu£erial change in the borrower's status).

Secured Loans

Banks and other finance companies often require security for a short-term loan just as [hey
do for a long-term loan. Security for short-term loans usually consists of accounts receiv
able. inventories. or both.

Accounts Receivable Financing Accounts receivable financing involves either
a.\·siglling receivables or factoring receivables. Under assignment, the lender has the re
ceivables as security, but the borrower is still responsible if a receivable can 'I be collected.
With COJlventional factoring, the receivable is discounted and sold to the lender (the fac
tor). Once it is sold. collection is the factor's problem, and the factor assumes the full risk
of default on bad accounts. With lIIatllritYfactorilIg, the t~!Ctor forwards the money on an
agreed-upon future date.

Cost of Factoring

For the year just ended. LuLu's Pies had an average of $50,000 In accounts receivable. Credil sales

were $500.000 LuLu's factors its receIvables by discounting them 3 percent, in other words, by

seiling them for 97 cents on the dollar. Whal IS the effectlve Interest rate on this source of shorHerm

rinancing?
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To determine the Interest rate, we first have 10 know the accounts receivable, or average collectlon,

period DUring the year, LuLu's turned over lis receivables $500,000/50,000 = 10 times The average

collecllon period IS therefore 365/10 = 365 days

The Inlerest paid here IS a form of "discount interest" In thiS case, LuLu's IS paying 3 cenls in

Interest on every 97 cents of finanCing The interest rate per 36 5 days is thus 03197 = 3.09%. The

APR is 10 x 309% = 309%. but the effective annual rate IS:

EAR = 1.0309' - 1 = 35,6%

The factoring IS a relatively expensive source of money in this case.

We should note thai if the factor takes on the risk of default by a buyer, then the factor is providing

Insurance as well as immediate cash More generally, the factor essentially takes over the flrm's

credit operatIons ThiS can result in a significant saving The ,nterest rate we calculated IS therefore

overstated. particularly If default IS a sIgnificant possibll.ty

Inventory Loans Inventory loans, shul1-lcnn loans to purchase inventory, come in
Ihrc~ bilsic forms: blanket inventory liens, trust receipts. ano field warehouse financing:

1. Blanket inl'l!I1101:" lien. A blanket lien gives the lender a lien against all the bOHower's
inventories (the blanket "covers" everything).

2. Trust receipt. A trust receipt is a device by which the borrower holds specific
inventury in "tnlst" for the lender. Automobile dealer financing. for example, is
done by use of trust receipts. This type of secured financing is also called floor
plan11ing, in reference to inventory on the showroom 1100r. However. it is somewhat
cumbersome 10 use trust receipts for. say. wheat grain.

3. Field H'arelwilsefllJallcillg. In field warehouse financing. a public warehouse
company (un independent company that specializes in inventory management) acts
as a control agent to supervise the inventory for the lender.

Other Sources

There are a variety of other sources of short-term funds employed by corporations. Two of
the most important arc commerciaL paper and trade credit.

Commercial paper consists of shorHenn notes issued by large and highly rated firms.
Typically. these notes are of short maturity, ranging up to 270 days (beyond that limit, the
Ii I'm must tile a rcgistration slaLcment with [he SEC). Because the finn issues lhcse directly.
the interest rate the borrowing firm obtains can be significantly below the rate a bank would
charge for a direct loan.

Another option available to a firm is to increase the accounts payable period; in other
words, it may lake longer to pay its bills. This amounts to bon-owing from suppliers in the
form of trade credit. This is an extremely imp0l1ant form of financing for smaller businesses
in particular. As we discuss in Chapter 17. a firm using trade credit may end up paying a much
higher price for what it purcha"es, so this can be a very expensive source of financing.

CONCEPT QUESTIONS

16.5a What are the two basic fonus of shofHerm financing?

16.5b Describe two types of secured loans.
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inventory loan
A secured shoTt-term
roan to purchase
Inventory
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PART 8 Shon·Tcrm ~inam:ial Management

A SHORT·TERM FINANCIAL PLAN
To illustrate a completed short-term financial plan. we will assume that Fun Toys
arranges to borrow any needed funds on a short-term basis. The interest rale is 20 per
cent APR. and it is culculatcd on a quarterly basis. From Chapter 5, we know [hu( the
ralC is 20%/4 = 5% per quarter. We will L1ssume Ihal Fun Toys starts the year with no
shon-term debt.

From Table 16.6. we sec that Fun Toys has a second-quancr deticit of 560 million. We
\I.,'ill have to borrow this amount. Net ca~h inflow in the foJlowing qUi.ll1er is $55 million.
We now have to pay $60 X .05 = $3 million in interest out afrhat. leaving $52 million to
reduce the borrowing.

We still owe $60 - 52 = $8 million at the end of the third quarter. Interest in the last
quarter will thus be S8 X .05 = $.4 million. In addition, net inflows in the last quarter
are -$15 million. so we have to borrow a totul of $15.4 million, bringing our total bor
rmving lip to $15.4 + R = 523.4 million. Tuble 16.7 extends Tabll: 16.6to include these
calculations.

Notice that the ending short-tCI111 debt is just equal to the cumulative deficit for the
entire year, S20 million. plus the interest paid during the year, $3 + .4 = 53.4 million. for
a total of $23.4 million.

Our plan is very simple. For example, we ignored the fact that the interest paid on the
short-term debt is tax deductible. We also ignored the fact that the cash surplus in the first
quarter would cam some interest (which would be taxable). We could add on a number of
refinements. Even so. our plan highlights the fact that in about 90 days Fun Toys will need
to borrow $60 million or so on a short-term basis. It's time to stall lining up the source of
the funds.

Our plan also illustrates that tinancing the firm's shO!1-(crm needs will cost about
$3.4 million in interest (before taxes) for the year. This is a starting point for Fun Toys to
begin evaluating alternatives to reduce this expense. For example, call the $100 million
planncd expenditure be postponed or spread out? At 5 percent pCI' quarter. shOI1-lerm credit
is expensive.

Also. if Fun Toys's sales arc expected to keep growing, then the $20 million plus
deficit will probably also keep growing. and the need for additional financing is penna
nent. Fun Toys may wish to think about raising money on a long-term basis to cover this
need.

,

TABLE 16.7 01 02 03 04

Short-term financial
plan for Fun Toys
(in millions)

Beginning cash balance
Net cash inflow
New short-term borrowing
Interest on shorHerm borrowing
Short-term borrowing repaid

Ending cash balance
Minimum cash balance

Cumulative surplus (deficit)
Beginning short·term borrowing
Change in short-term debt

Ending short-term debt

$20

J
$60

J
$10

J
$10.0

40 -110 55 - 15.0
- 60 - 15A
- - - 3 - A
- - -52 --- -- -- ---

$60 $10 510 510.0
- 10 - 10 - 10 - 10.0-- --- -- ---

$50 $0 $ 0 $ .0
o 0 60 8.0
o r 60 r - 52 r 15A

5 0 -.J $60 -.J $ 8 -.J 523A
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CONCEPT QUESTIONS

16.6a In Table 16.7, does Fun Toys have a projected deficit or surplus?

16.6b In Table 16.7, what would happen to Fun Toys's defi<.:il or surplus if the minimulll cash
balance was reduced (0 $57

SUM AIRV A II) CO CD..USIO S

CHAPTIER RIEVDEW AND SIED..IF·'Il'IEST PROBLIEMS
16.1 The Operating and Cash Cycles. Consider the following financial statement

information for the Glory Road Company:

Calculate the operating and cash cycles.

16.2 Cash Balance for Masson Corporation. The Masson Corporation has a
60-day average collection period and wishes to maintain a $5 million minimum

$1,669
3,952
2,673

Ending

$11,500
8,200

$1,543
4,418
2,551

Beginning

Inventory
Accounts receivable
Accounts payable

Net sales
Cost of goods sold

Item

1. This chapter has introduced the management of Sh0l1-tcnn finance. Short-term
finance involves short-lived assets and liabilities. We traced and examined the
short-term sources and uses of cash as they appcar on the finn's financial statements.
We S;l\V how current assets and CUlTent liabilities arise in the short-term operating
activities and the cash cycle of the linn.

2. Managing short-term cash l10ws involves the minimizing of costs. The two m<\ior
costs are carrying costs. the returns foregone by keeping too much invested in short
term assets such as cash. and shortage costs, the costs of running out of short-term
assets. Thc objective of managing short-term finance and doing short-term financial
planning is to rind the optimal trade-off between these two costs.

3. In an "ideal" economy. the firm could perfectly predict its short-term uses and sources
of cash, and net working capital could be kept at zero. In the real world we live in. cash
and net working capital provide a buffer that lets the tirm meet its ongoing obligations.
The ti nancial manager seeks the optimal level of eaeh of the current assets.

4. The financial manager can use the cash budget to identify short-term financial needs.
The cash budget tells the manager what borrowing is required or what lending will
he possible in the short run. The firm has available to it a number of possible ways
of acquiring funds to meet short-term shortfalls, including the use of unsecured and
secured loans.



• Answers to Chapter Review and Self·Test Problems

We call now calculate the various periods:

cash balance. Based on this and the information helow, complete the following
cash budget. What conclusions do you draw?

Q4

180

$120

Q3

180

$150

Q2

180

$120

Q1

80

$ 5

$120
90

MASSON CORPORATION
Cash Budget
(in millions)

Beginning receivables
Sales
Cash collectlons
Ending receivables
Total cash collections
Total cash disbursements
Net cash inflow
Beginning cash balance
Net cash inflow
Ending cash balance
Minimum cash balance
Cumulative surplus (deficit)

PA R T 8 Short-Term Finandal Management

Inventory tllrnllver = $8.200/[(1.543 + 1.669)/21

~ 5.11 times

Receivables turnover ~ $11.500/[(4.418 + 3.952)/2]

= 2.75 times

PayabIes turnover = $8.200/[(2.551 + 2.673)/2]

= 3.14 times

16.1 \Vc first need the turnover ratios. Note that we usc the average values for all
balance sheet items and that we hase the inventory and payables turnover
measures 011 cost of goods sold.

Inventory period = 365 days/5.11 times = 71.43 days

Receivables period = 365 daysi2.75 times = 132.73 days

Payables period = 365 days/3.14 times = 116.24 days

So. the time it takes to acquire inventory and sell it is about 71 days. Collection
takes another 133 days. and the operating cycle is thus 71 + 133 = 204 days. The
cash cycle is this 204 days less the payabies period. 204 - 116 = 88 days.

16.2 Since Masson has a 60-day collection period. only those sales made in the first
30 days of the quarter will be collected in the same quarter. Total cash collections
in the first quarter will thus equal 30/90 = 1<, of sales plus beginning receivables,
or $120 + 1<, X 90 = $150. Ending receivables for the first quarter (and the
second-quarter beginning receivables) are the other 2/, of sales. or 2/, X $90 =

$60. The remaining calculations are straightforward, and the completed budget
follows.
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MASSON CORPORATION
Cash Budget
(in millions)

Q1 Q2 Q3 Q4

Beginning receivables $120 $ 60 $ 80 $100
Sales 90 120 150 120
Cash collections 150 100 130 140
Ending receivables ~ ~ $100 ~
Total cash collections $150 $100 $130 $140
Total cash disbursements 80 160 180 160
Net cash inflow $ 70 -$ 60 -$ 50 -$ 20
Beginning cash balance $ 5 $ 75 $ 15 -$ 35
Net cash inflow 70 - 60 - 50 - 20

Ending cash balance $ 75 $ 15 -$ 35 -$ 55
Minimum cash balance -$ 5 =-L2 ±2 ±2
Cumulative surplus (deficit) --.!..2Q $ 10 -$ 40 -$ 60

The primary conclusion from this schedule is that, beginning in the third qumter,
Masson's cash surplus becomes a cash deficit. By the end of the year, Masson will
need to arrange for $60 million in cash beyond what will be available.

CRDynCAB. 'll'HINIlU G AND CO CIEPl'S REVIIEW
16.1 Operating Cycle. What are some of the characteristics of a firm with a long

operating cycle?

16.2 Cash Cycle. What are some of the characteristics of a finn with a long cash
cycle'!

16.3 Sources and Uses. For the year just ended, you have gathered the following
information on the Holly Corporation:

a. A $200 dividend was paid.

b. Accounts payable increased by $500.

c. Fixed asset purchases were $900.

d. Inventories increased by $625.

c. Long-term debt decreased by $1.200.

Label each item as a source or use of cash and describe its effect on the firm's
cash balance.

16.4 Cost of Current Assets. Loftis Manufacturing, Inc.. has recently installed a
just-in-time (lIT) inventory system. Describe the effect this is likely to have on
the company's carrying costs, shortage costs, and operating cycle.

16.5 Cycles. Is it possible for a firm's cash cycle to be longer than its operating
cycle" Explain why or why not.

Use the following information to answer Questions 16.6-16.10. Last month,
BlueSky Airline announced that it would stretch out its bill payments to 45 days
from 30 days. The reason given \vas that the company wanted to "control costs and
optimize cash flow." The increased payables period will be in effect for all of the
company's 4.000 suppliers.
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16.6 Operating and Cash Cycles. What impact did this change in payabIes policy
have on BlueSky's operating cycle? Its cash cycle?

16.7 Operating and Cash Cycles. What impact did the announcement have on
BllieSky's suppliers?

16.8 Corporate Ethics. Is it cthical for largc firms to unilaterally lengthen their
payables periods, particularly when dcaling with smaller suppliers?

16.9 Payables Period. Why don't all linns simply increase their payables periods to
shorten their cash cycles?

16.10 Payables Period. BlueSky lengthened its payables period to "control costs and
optimize cash flow." Exactly what is the cash benefit to BlueSky from this change?
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([) IPIROIBLIEIMS
Changes in the Cash Account. Indicate the impact of the following corporate
actions on cash, using the letter I for an increase, D for a decrease, or N when no
change occurs.

a. A dividend is paid with funds received from a sale of debt.

b. Real estate is purchased and paid for with short-term debt.

c. Inventory is bought on credit.

d. A short-term bank loan is repaid.

e. Next year's taxes are prepaid.

f. Preferred stock is repurchased.

g. Sales arc made on credit.

h. Interest on long-term debt is paid.

i. Payments for previous sales are collected.

j. The accounts payable balance is reduced.

k. A dividend is paid.

I. Production supplies are purchased and paid for with a short-term note.

m. Utility bills arc paid.

n. Cash is paid for raw materials purchased for inventory.

o. Marketable securities are purchased.

Cash Equation. Roll With It Company has a book net worth of $41 ,000. Long
term debt is $6,800. Net working capital, other than cash, is $4,100. Fixed assets are
$38,500. How much cash does the company have? If current liabilities are $5,300,
what are current assets?

Changes in the Operating Cycle. Indicate the effect that the following will
have on the operating cycle. Use the letter! to indicate an increase, the letter D for a
decrease, and the letter N for no change.

a. Average receivables go up.

b. Credit payment times for customers are increased.

c. Inventory turnover goes from 3 times to 7 times.

d. PayabIes turnover goes from 6 times to 11 limes.

e. Rcceivables turnover goes from 7 times to 9 times.

f. Payments to suppliers are accelerated.
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4. Changes in Cycles. Indicate the impact of the following on the cash and
operating cycles, respectively. Use the letter J to indicate an increase, the lettcr D for
a decrease, and the letter N for no change.

a. The terms of cash discounts offered to customers are made less favorable.

b. The cash discounts offered by suppliers are increased: thus, payments are made
earlier.

c. An increased number of customers begin to pay in cash instead of with credit.

d. Fewer raw materials than usual are purchased.

e. A greater percentage of raw material purchases are paid for with credit.

f. More finished goods are produced for inventory instead of for order.

Calculating Cash Collections. The Crazy Train Company has projected the
following quarterly sales amounts for the coming year:

5.

@

Sales $560 $630 $750 $905

a. Accounts receivable at the beginning of the year are $340. Crazy Train has a
45-day collection period. Calculate cash collections in each of the four quarters
by completing the following:

01 02 03 04

Beginning receivables
Sales
Cash collections
Ending receivables

®

b. Rework (a) assuming a collection period of 60 days.

c. Rework (a) assuming a collection period of 30 days.

6. Calculating Cycles. Consider the follO\ving financial statement information for
the Paw Ionia Corporation:

Item Beginning Ending

Inventory
Accounts receivable
Accounts payable

Net sales
Cost of goods sold

$7,305
3,241
4,795

$96,125
47,503

$7,832
3,621
5,105

@

Assume all sales are on credit. Calculate the operating and cash cycles. How do you
interpret your answer'?

7. Factoring Receivables. Your firm has an average collection period of 53 days.
Current practice is to factor all receivables immediately at a 2.5 percent discount.
What is the effective cost of borrO\ving in this case'? Assume that default is extremely
unlikely.
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Sales for lhe first quarter of the following year are projected at $1, J25. Calculate
Bruin's cash outlays by completing the following:

Q4

Q4

Q4

Q4

$910

$1,405

March

$187.000

Q3

Q3

Q3

$840

Q3

Q2

$1.270

Q2

$169,000

February

Q1

Q2

$810

Q2

Q1

$1,180

January

$147,000

Confusion Products has projected the following sales for

Q1

Q1

$780

$1,050Sales

Payment of accounts

Sales budget

Payment of accounts
Wages, taxes, other expenses
Long-term financing expenses
(interest and dividends)

Total

Sales in the year following this one arc projected to be 15 percent greater in each
quarter.

a. Calculate payments to suppliers assuming that the company places orders
during each quarter equal to 30 percent of projected sales for the next quarter.
Assume that the company pays immediately. What is the payables period in this
case?

Sales

Calculating Payments.

the coming year:

h. Rework (a) assuming a YO-day payables period.

c. Rework (a) assuming a 60-day payables period.

9. Calculating Payments. The Bruin Corporation's purchases from suppliers in
a quarter arc equal to 75 percent of the next quarter's forecast sales. The payables
period is 60 days. Wages, taxes, and other expenses are 30 percent of sales, and
interest and dividends are $40 per quarter. No capital expenditures are planned.
Projected quarterly sales are:

8.

10. Calculating Cash Collections. The following is the sales budget for Too Tired,
Inc., for the first quarter of 2008:

®

®
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Credit sales are collected as follows:

65 percent in the month of the salc

20 percent in the month after the sale

15 percent in the second month after the sale

The accounts receivable balance at the end of the previous quarter was $90,000
($64,000 of which was uncollccted December sales),

a, Compute the sales for Novcmbcr.

b, Compute the sales for December.

c. Compute thc cash collections from sales for each month from January through March.

11. Calculating the Cash Budget. Here are some important figures from the budget
of Red Barchetta, Inc.. for the sccond quarter of 2008:

April May June

Credit sales $352,000 $296,000 $408,000
Credit purchases 168,000 148,000 192,000
Cash disbursements

Wages, taxes, and expenses 75,200 68,800 84,000
Interest 8,000 8,000 8,000
Equipment purchases 24,000 48,000 152,000

~

The company prcdicts that 5 percent of its credit sales will never be collected,
35 percent of its sales will be collectcd in the month of the sale, and the remaining
60 percent will be collected in the following month. Credit purchases will be paid in
the month following the purchase.

In March 2008. credit sales were $304,000. Using this information, complete the
following cash budget:

515

Beginning cash balance
Cash receipts

Cash collections from credit sales
Total cash available

Cash disbursements
Purchases
Wages, taxes, and expenses
Interest
Equipment purchases

Total cash disbursements
Ending cash balance

April

$148,000

152,000

May June

12. Calculating Cash Collections. The Pelosi Company has projected the following
quarterly sales amounts for the coming year:

Sales

Q1

$7,800

Q2

$8,500

Q3

$8,300

Q4

$9,700
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a. Accounts receivable at the beginning of the year are $3,300. The company has a
45-day collection period. Calculate cash collections in each of the four quarters
by completing the following:

h. Rework (a) assuming a collection period of 60 days.

c. Rework (a) assuming a collection period of 30 days,

13. Costs of Borrowing. You've worked Ollt a line of credit arrangement that allows
you to borrow up to $60 million at any time. The interest rate is .620 percent per
month. Tn addition, 3 percent of the amount that you borrow must be deposited in a
non interest-bearing account. Assume that your hank uses compound interest on its
line-of-credit loans,

u. What is lhe effective annual interest rate 011 this lending arrangement'?

b. Suppose you need S] 5 million today and you repay it in six months, How much
interest will you pay'?

14. Costs of Borrowing. A bank offers your tlrm a revolving credit arrangement for
up to $75 million at an interest rate of ] .58 percent per quarter, The bank also requires
you to maintain a compensating balance of 4 percent against the wllIsed portion of
the credit line. to be deposited in a noninterest-bearing account. Assume you have
a short-term investment account at the bank that pays 0.80 percent per quarter. and
assume that the bank uses compound interest on its revolving credit loans.

a. \\lhat is your effective annual intcrest rate (an opportunity cost) on the rcvolving
credit arrangement if your finn does not use it during the year?

h. What is your effective annual intercst rate on the lending arrangement if you
borrow $40 million immediately and repay it in one year?

c. What is your effective annual interest rate if yOLl bOlTOW 560 million
immediately and repay it in one year?

15. Cash and Operating Cycles. Oceanic Transport. Tnc.. has a cash cycle of
38 days, an operating cycle of 53 days. and an inventory period of 29 days, The
company reported cost of goods sold in the amount of $325.000. and credit sales
were 5508.000. What is the company's average balance in accounts payable and
accounts receivable?

16. Cash Budget. Piano Man. Tnc" has a 40-<1ay average collection period and wants to
mairnain a minimum cash balance of $] 5 million, which is what the company currently
has on hand. The company cutTently has a receivables balance of $] 65 million and has
developed the following sales and cash disbursement budgets in millions:

Q4

Q4

$445
330

Q3

Q3

$390
525

Q2

Q2

$420
360

Q1

Q1

$305
275

Beginning receivables
Sales
Cash collections
Ending receivables

Sales
Total cash disbursement

@

@
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Complcte the following cash budget for the company. What conclusions do you draw'!

PIANO MAN, INC.
Cash Budget
(in millions)

517

Beginning receivables
Sales
Cash collections
Ending receivables
Total cash collections
Total cash disbursements
Net cash inflow
Beginning cash balance
Net cash inflow
Ending cash balance
Minimum cash balance
Cumulative surplus (deficit)

01 02 03 04

@

@

17. Costs of Borrowing. In exchange for a $400 million fixed commitment line of
credit. your firm has agreed to do the following:

1. Pay 1.6 percent per quarter on any funds actually borrowed.

2. Maintain a 4 percent compensating balance on any funds actually borrowed.

3. Pay an up-front commitment fee of .125 percent of lh~ amount of the line.

Based on this information, answer the following:

a. Ignoring the commitment fee, what is the effective annual interest rate on this
line of credit'?

b. Suppose your firm immediately uses $210 million of the line and pays it off in
onc year. What is the effective annual interest rate on this $210 million loan?

18. Costs of Borrowing. Come and Go Bank offers your finn a 9 percent discount
interest Joan for up to Si5 million, and in addition requires you to maintain a
5 percent compensating balance against the face amount borrowed. What is the
effective annual interest rate on this lending arrangement'?

16.1 Cash Cycle. Go to www.investor.reuters.com. You will need to find the most
recent annual income statement and the two most recent balance sheets for Wyeth
(WYE) and Homestake Mining (HM). Both companies arc in the S&P 500 Index.
WYE is involved in pharmaceuticals and consumer health care, \vhile Homestake
Mining is a leading gold mining company. Calculate the cash cycle for each
company and comment on any similarities or differences.

16.2 Operating Cycle. Using the information yOLl gathered in the previous problem,
calculate the operating cycle for each company. What are the similarities or
differences'? Is this what you would expect from companies in each of these
industries'?

Challenge
(Questions 17-18)

WHAT'S ON
THE WEB?
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Gross sales $745,000 $780,000 $810,000 $790,000

Q4

Q4

Q3

Q3

Q2

Q2

Q1

Q1

Beginning cash balance
Net cash inflow
Ending cash balance
Minimum cash balance
Cumulative surplus (deficit)

PIEPKORN MANUFACTURING
Cash Budget

PIEPKORN MANUFACTURING
Short-Term Financial Plan

Target cash balance
Net cash inflow
New short~term

investments
Income from short-term

investments
Short·term investments sold
New short~term borrowing
Interest on short-term

borrowing
Short-term borrowing

repaid
Ending cash balance
Minimum cash balance
Cumulative surplus

(deficit)
Beginning short-term

investments
Ending short-term

investments
Beginning short-term debt
Ending short-term debt

the current policies. He has also asked you to prepare
additional plans based on changes In several inputs.

Use the numbers given to complete the cash
budget and short-term financial plan.

2 Rework the cash budget and short-term finan

cial plan assuming Plepkorn changes to a target

balance of $80,000

Q4Q3Q2Q1

Also, gross sales for the first quarter of next year are

projected at $770,000.
Plepkorn typically orders 50 percent of next quar

ter's projected gross sales in the current quarter, and

suppliers are typically paid in 53 days Wages, taxes,
and other costs run about 25 percent of gross sales
The company has a quarterly interest payment of

$85,000 on Its long-term debt.
The company uses a local bank for its shorHerm

financial needs It pays 1.5 percent per quarter on all
shorHerm borrowing and maintains a money market
account that pays 1 percent per quarter on all short

term deposits.
Gary has asked you to prepare a cash budget

and short-term financial plan for the company under

YOU have recently been hired by Piepkorn Manu
facturing to work in Its newly established treasury

department. Piepkorn Manufacturing IS a small com
pany that produces cardboard boxes In a variety of
Sizes. Gary Piepkorn, the owner of the company, works
primarily In the sales and production areas. Currently,

the company puts all receivables In one shoe box and
all payables in another. Because of the disorganized

system, tt18 finance area needs work, and that's what
you've been brought In to do.

The company currently has a cash balance of

$164,000 and plans to purchase new box folding ma
chinery In the fourth quarter at a cost of $240,000. The
purchase of the machinery will be made with cash be

cause of the discount offered The company's policy
IS to maintain a target cash balance of $100,000 All

sales and all purchases are made on credit.
Gary Piepkorn has projected the following gross

sales for each of the next four quarters:
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Most often, when news breaks about a tirm's cash position,

it's because the company is running low. That wasn't Ihe

case for many companies in 2007. For example, based on current

financial statements, building products giant Louisiana Pacific

had a cash balance of about $1.18 billion. At the same time, the

company had a total market capitalization of $2.39 billion, so cash

made up about 49 percent of Louisiana Pacific's value. Other

companies with large cash balances inciuded IBM with $11 billion

in cash, Pfizer with about $13.3 billion, and ExxonMobil with about

$37.3 billion. Too much cash is not necessarily a good thing. In

late 2006, Internet search company Google had total assets of

$14.4 billion, wilh $9.8 billion in cash. Because of its cash hoard,

Google was forced to make a special filing with the SEC to avoid

being regulated as a mutual fund.

This chapter considers various aspects of working capital

management. Commonly, responsibility for working capital is

spread across several different disciplines. Accounting is fre

quently responsible for payables and receivables; operations is in charge of inventory; and

How firms manage their cash and some
of the collection, concentration. and
disbursement techniques used.

How firms manage their receivables and the
basic components of a firm's credit policies.

The Iypes of inventory and inventory
management systems used by firms and
what detemlines the optimal inventory level.

Flashcards for testing and learning

Sclf-~Iudy soflware

Multiple·choice quizzes
•
•
•

finance handles cash management. Marketing also plays a key role because sales forecasts are

a key determinant of working capital needs. So, an understanding of working capital manage

ment is important for just about everyone in the firm.
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17.1

speculative motive

The need to hold cash
to take advantage of
additional investment
opportunities, such as
bargain purchases.

precautionary
motive

The need to hold cash
as a safety margin
to act as a financial
reserve

transaction motive

The need to hold
cash to satisfy normal
disbursement and
collection activities
associated with a firm's
ongoing operations.

PAR T 8 Short-Term Financial Management

T his chapter examines working capital management. Recall frum Chapter J that working
capital management deals with a finn's short-term. or current. assets and liabilities.

A firm's current liabilities consist largely ofshon-term borrowing. We discussed shOll-term
borrowing in our previous chapter. so this chapter mainly focuses on current assets. in
particular. cash, accounts receivable. and inventory.

FLOAT AND CASH MANAGEMENT
We begin our analysis of working capital management by looking at how firms manage
cash. The basic objective in cash management is to keep the investment in cash as low as
possible while still operating the firm's activities efficiently and effectively. This goal usu
ally reduces to the dictum "Collect early and pay late," Accordingly, we discuss ways of
accelenning collections and managing disbursements.

In addirion, firms must invesr temporarily idle cash in short-term marketable secu
rities. As we discuss in various places. rhese securities can be boughl anti ~old in the hnall
cialll1arkets. As a group, they have very Iilfle default risk, and most are highly liquid. There
are differem types of these so-called money market securities. and we discuss a few of the
most impol1ant ones a bit later.

Reasons for Holding Cash

John Maynard Keynes, in his great work The General Themy of £l11ploymeJl1. ImereJt.
(lnd Mouey, identified three reasons why liquidity is impo11ant: the speculative motive. the
precautionary motive, and the transaction motive. We discuss these nl:x1.

The Speculative and Precautionary Motives The speculative motive is the

need to hold cash in order to be able to take advantage of, for example, bargain purchase
opportunities that might arise, attractive interest rates, and (in the case of international
firms) favorable exchange rate ftuctuatiolls.

For most firms, reserve bon'owing ability and markclablc securities can be used to
satisfy speculative motives. Thus. for a modern firm. there might be a speculative motive
for liquidity, but not llccessaJily for cash per se. Think of it this way: If you have a credit
card with a very large credit limit. then you can probably take advantage of any unusual
bargains that come along without can'ying any cash.

This is also true. to a lesser extent. for precautionary motives. The precautionary

motive is the need for a safety supply to act as a financial reserve. Once again, there
probably is a precautionary motive for liquidity. However. given that the value of money
market instruments is relatively certain and that instruments such as T-bills arc extremely
liquid, there is no real need to hold substantial amounts of cash for precaurionary purposes.

The Transaction Motive Cash is needed to ~atisfy the transaction motive. the need
to have cash on hand to pay bills. Transaction·relatcd needs come from the normal dis
bursement and collection activities of the firm. The disbursement of cash includes the pay
ment of wages and salaries, trade debts, taxes, and dividends.

Cash is collected from sales, the selling of assets. and new financing. The cash inflows
(collections) and outflows (disbursements) are not perfectly synchronized. and some level
of cash holdings is necessary 10 serve as a buffer. Perfect liquidity is the characteristic of
cash that allows it to satisfy the transaction motive.

As electronic funds tr..tnsfers and other high-speed. "paperless" payment mechanisms
continue to develop, even the transaction demand for cash may all but disappear. Even if it
does, however, there will still be a demand for liquidity and a need to manage it efficiently.
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Benefits of Holding Cash When a finn holds cash in excess of some necessary mini
mum, it im:urs an opportunity cost. The opportunity cost of eXl:CSS cash (held in currency
or bank deposits) is the imerest income that could bc earnell in the next best use, such as
invt:stment in marketable securities.

Given the Oppol1unity cost of holding cash. why would a firm hold excess cash'! The
answt:r is (hat a cash balance must be maintained to provide the liquidity necessary for
transaction nccds-paying hills. If the firm maintains too small a cash balance. it may run
Ollt of cash. If this happens. the finn may have to raise cash on a short-rerm basis. This
could involve. for example. selling marketable securities or borrowing.

Activitics such as selling marketable securities and borrowing involve various costs.
As we've discllssed. holding ca~h has an opportunity cost. To determine the appropriate
l'ash balam:e. the firm must weigh rhe benefits uf holding l:ash against these costs. We dis
l:USS this subjel't in more detail in the sections that follow.

Understanding Float

As you no doubt know. the amount of money you have according to your checkbook can
be very different from [he amount of money that your bank lhinks you have. The reason is
thai some of the checks yOll have written haven't yet been presented to the bank for pay
ment. The same thing is true for a business. The cash balance that i.I firm shows on its books
is called the firm's book, or led~er, balance. The balancL' shown in its bank account as
available to spend is called its arailable, Of collected. !Joltl/u.:e. The difference between the
available balance and the ledger balance is called the float. and it represents the net effcl't
of chl:cks in thl: prol'l:~s of del/ring (moving through thl: banking systelll).

Disbursement Float Checks written by a Ilrm gl:neratc disbllrsell1em float, causing a
decrease in the firm's hook balance but 110 change in its available balance. For example,
suppose General Mechanics, Inc. (GMI), currently has $100,000 on deposit with its bank.
On June X, it buys some raw lll:.ncrials and pays with a check for $100.000. The company's
book balance is immediately reduced by $100.000 as a restllt.

GMI's bank, however, wilt not find out about this check until it is presented to GMI's
bank for payment on. say. June 14. Until the chel:k is presented. the firm's available balance
is greater than its book balance by $100.000. In other words. before June 8, GMI has a zero

tloat:

Float = Firm's available balance - Firm's book balance

52t

float

The difference between
the book or ledger
cash balance and the
available or collected
balance, representing
the net effect of checks
III the process of
clearing

=$100,000

=$0

- 100,000

o

GMrs posirion from June 8 to June 14 is:

Disbursement float;:; Firm's available balance - Firm1s book balance

=$100,000

=$100,000

During this period of time while the check is clearing. GMT has a balance with the bank of
$100.000. It can obtain the benefit of this cash while the check is clearing. For example,
the available balance could be temporarily invested in marketable securities and thus earn
some interest. We will relUrn to this subject a little later.

Collection Float and Net Float Checks received by the finn create collection
jfoat. Collection float increases book balanccs but docs not immediately change available
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balances. For example, suppose GMI receives a check from a customer for $100,000 on
October 8. Assume, as before, that the company has $100,000 deposited at its bank and a
zero float. It deposits the check and increases its book balance by $100,000, to S200,000.
However, the additional cash is not available to GMT until its bank has prescI1lcd the check
to the customer's bank and received SIOO,OOO. This will occur on, say, October 14. In the
meantime, the cash position at GMI will reflect a collection Boat of $1 00,000. We can sum
marize these events. Before October 8, GMI's position is:

Float = Firm's available balance - Firm's book balance

= $100,000

= $0

- 100,000

GMT's position from October 8 to October 14 is:

Collection float =Firm's available balance - Firm's book balance

=$100,000

= -$100,000

- 200,000

In general, a firm's payment (disbursement) activities generate disbursement float,
and its collection activities generate collection float. The net effect, that is, the sum of the
total collection and disbursement floats, is the net float. The net float at any point in time is
simply the overall difference between the firm's available balance and its book balance. If
the net float is positive, then the firm's disbursement float exceeds its collection float and
its available balance exceeds its book balance. If the available balance is less than the book
balance, then the firm has a net collection tIoat.

A firm should be concerned with its net float and available balance more than its book
balance. If a financial manager knows that a check written by the company will not clear
for several days, that manager will be able to keep a lower cash balance at the bank than
might be true otherwise. This can generate a great deal of money.

For example, take the case of petroleum giant ExxonMobil. The average dai Iy sales
for ExxonMobil were about $]. ( billion in 2006. If ExxonMobil's collections could have
been speeded up by a single day, then ExxonMobil could have freed up S1.1 billion for
investing. At a relatively modest.O I percent daily rate, the interest earned would have been
on the order of $11 0,000 per day.

11II Staying Afloat

Suppose you have $5,000 on depOSit One day you write a check for $1 ,000 to pay tor books, and you

deposit $2,000 What are your disbursement. collection, and net floats?

After you write the $1,000 check, you show a balance of $4,000 on your books, but the bank

shows $5,000 while the check IS clearing This means you have a disbursement float of $1 ,000

After you deposit the $2,000 check, you show a balance of $6,000. Your available balance

doesn't rise until the check clears. This means you have a collection float of -$2,000 Your net float IS

the sum of the collection and disbursement floats, or -$1.000

Overall, you show $6,000 on your books. The bank shows a $7,000 balance, but only $5,000 is

available because your deposit has not cleared The discrepancy between your available balance

and your book balance IS the net float (-$1,000), and It (S bad for you. If you write another check

for $5,500, there may not be sufficient available funds to cover Il, and It might bounce ThiS IS the

reason that the finanCial manager has to be more concerned WIth available balances than book

balances.
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Float Management Float management involves controlling the collection and dis
bursement of cash. The objective in cash collection is to speed lip collections and reduce
the lag between the time customers pay their bills and the time the cash becomes available.
The objective in cash disbursement is to control payments and minimize the finn's costs
associated with making payments.

Total collection or dishursement times can be broken down into three parts: mailing
time, processing delay. and availability delay:

1. lv/ailing time is the part of the collection and disbursement process during which
checks are trapped in the postal system.

2. Processing deluy is the time it takes the receiver of a check to process the payment
and deposit it in a hank for collection.

3. Aruilahilily del(/y refers to the time required to clear a check through the banking
system.

Speeding up collections involves reducing one or more of these components. Slowing up
dishursements involves increasing one or more of them. Vole will describe some procedures
for managing collection and dishursement times below.

Ethical and Legal Questions The cash manager must work with collected bank cash
balatlCes and not the finn's book balance (which reflects checks that have been deposited
but not collected). If this is not done. a cash manager could be drawing on uncollected cash
as a source of funds for short-term investing. Most banks charge a penalty rate for the usc
of uncollected funds. However, hanks may not have good enough accounting and control
procedures to be fully aware of the use of uncollected funds. This raises some ethical and
legal questions for the linn.

For example. in May 1985. Rohert FOl1lon, chairman of E. F. Hutton (a large invest
ment bank). pleaded guilty to 2.000 charges of mail and wire fraud in connection with a
scheme the firm had operated from 1980 to 1982. E. F. Hutton employees wrote checks
totaling hundreds of millions of dollars against uncollected cash. The proceeds were then
invested in shorHerm money market assets. This type of systematic overdrafting of
accounts (or chcck kitil/g, as it is sometimes called) is neither legal nor ethical and is appar
ently not a widespread practice among corporations. Also. the particular inefficiencies in
the banking system that Hutton was exploiting have been largely eliminated.

For its part. E. F. Hulton paid a $2 million line. reimbursed the government (the U.S.
Depm1ment of Justice) $750.000. and reserved an additional $8 million for restitution to
defrauded banks. We should note that the key issue in the case against Hutton was not its
float management per se. but, rather, its practice of writing checks for no economic reason
other than to exploit float. Unfortunately. check kiting is still not dead. In January 2007. an
Illinois man was sentenced to three and a half years in prison for his role in a check kiting
scam that caused the bankruptcy of the 79-year old Universal Federal Savings Bank.

Electronic Data Interchange and Check 21: The End of Float? Electronic
dat{/ imerc/wlIge (EDT) is a general term that refers to the growing practice of direct. elec
tronic information exchange bdween all types of husinesses. One important usc of EDT.
often called nnancial ED!. or FEDT. is to electronically transfer financial information and
funds between pat1ies. thereby eliminating paper invoices, paper checks. mailing. and han
dling. For example. it is possible to arrange to have your checking account directly debited
each month to pay many types of hills. and corporations now routinely directly deposit
paychecks into employee accounts. More generally. EOl allows a seller to send a bill elec
tronically to a buyer. thereby avoiding the mail. The buyer can then authorize payment.
\vhich also occurs electronically. Its hank then transfers the funds to the seller's account at
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a different bank. The net effect is that the length of time required to initiate and complete
a business transaction is shortened considerably, and much of what we normally think of
as float is sharply reduced or eliminated. As the use of FEDI increases (which it will), float
management will evolve to focus much more on issues surrounding computerized informa
tion exchange and funds transfers.

On October 29,2004 the Check Clearing Act for the 21st Century, also known as
Check 21, took effect. Before Check 21, a bank receiving a check was required to send
the physical check to the customer's bank before payment could be made. Now a bank can
transmit an electronic image of the check to the customer's bank and receive payment im
mediately. Previously, an out-of-state check might take three days to clear. but with Check 21
the clearing time is typically one day, and often, a check can clear the same day it is written.
Thus, Check 21 promises to significantly reduce float.

CONCEPT QUESTIONS

17.1a What is the transaction motive for holding cash?

17.1b What is the cost to the firm of holding excess cash?

17.1c Which of these would a firm be more interested in reducing: collection float or

disbursement float? Why?

17.1d What is the benefit from reducing or eliminating fioat?

CASH MANAGEMENT: COLLECTION,
DISBURSEMENT, AND INVESTMENT
As a part of managing its cash, a firm must make arrangements to collect from its custom
ers. pay its supphers, and invest any excess cash on hand. We begin by examining how
firms collect and concentrate cash.

Cash Collection and Concentration

From our previous discussion, we know that collection delays work against the firm. All
other things being the same, then, a firm will adopt procedures to speed up collections
and thereby decrease collection times. In addition, even after cash is collected. firms need
procedures to funneL or concentrate, that cash where it can be best used. We discuss some
common collection and concentration procedures next.

Components of Collection Time Based on our discussion above, we can depict the
basic parts of the cash collection process as follows: The total time in this process is made
up of mailing time, check-processing delay. and the bank's availability delay.

Customer
mails

payment

Company
receives
payment

Company
deposits
payment

Cash
becomes
available

Time f-----------j---------+---------+-.

__---'Mailing,__~
--.; time

Processing
-- delay =-----J--

_---------- Collection time

Availability
-delay -
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The amount of time that cash spends in each part of the eash collection process de
pends on where the firm's customers and banks are located and how efficient the firm is at
collecting cash.

Cash Collection How a firm collects from its customers depends in large part on the
nature of the business. The simplest case would he a business such as a restaurant chain.
Most of its customers will pay with cash, check, or credit card at the point of sale (this is
called over-thc-counter collectioll), so there is no problem with mailing delay. Normally,
the funds would be deposited in a local bank, and the linn would have some means (dis
cussed next) of gaining acces~ to the funds.

When some or all of the payments a company receives are checks that alTive through
the mail. all three components of collection time become relevant. The firm may choose
to have all the checks mailed to one location, or, more commonly, the finn might have a
number of different mail collection points to reduce mailing times. Also. the firm may run
its collection operation itself or might hire an outside firm that specializes in cash collec
tion. We discuss these issues in more detail below.

Other approaches to cash collection exist. One that is becoming more common is the
preauthorized payment system. With this arrangement, the payment amounts and payment
dates are fixed in advance. When the agreed-upon date arrivcs, the amount is automatically
transferred from the customer's bank account to the firm's bank account. sharply reducing
or even eliminating collection delays. The same approach is used by firms that have online
terminals, meaning that when a sale is nmg up, the money is immediately transferred to the
firm's accounts.

Lockboxes When a firm receives its payments by mail. it must decide where the checks
will be mailed and how the checks will he picked up and deposited. Careful selection of
the number and locations of collection points can greatly reduce collection times. Many
firms use special post office boxes called lockboxes to intercept payments and speed cash
collectiOil.

Figure 17.1 illustrates a lockbox system. The collection process is started by cllstomers
mailing their checks to a post office box instead of sending them to the firm. The lockbox is
maintained by a local bank. A large corporation may actually have more than 20 lock boxes
around the country.

In the typical lockbox system. the local bank collects the lockbox checks from the
post office several times a day. The bank deposits thc checks directly to the firm's account.
Details of the operation arc recorded (in some computer-usable form) and sent to the Jlnn.

A lockbox system reduces mailing time because checks are received at a nearby post
office instead of at corporate headquarters. Lockboxes also reduce the processing time
because the corporation doesn't have to open the envelopes and deposit checks for collec
tion. In all, a bank lockbox should enahle a firm to get its receipts processed. deposited, and
cleared faster than if it were to receive checks at its headquarters and deliver them itself to
the bank for deposit and clearing.

Improving lockbox transactions can result in significant savings. For example, the
U.S. Post Office increased the number of Automated Clearinghouse (ACH) transactions it
processes and reduced its lockbox cost to $0.72 per transaction from a high of $ I .26. The
annual savings were $2.4 million in 2003 and $500,000 in 2004.

Cash Concentration As we discussed earlier, a firm will typically have a number
of cash collection points, and, as a result, cash collections may end up in many different
banks and bank accounts. From here. the tirm needs procedures to move the cash into its
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FIGURE 17.1

Overview of lockbox
processing

'. [I··LJ

cash
concentration

The practice of and
procedures for moving
cash from multiple
banks Into the firm's
main accounts

The flow starts when a customer mails remittances to a post office box instead of to the
corporation. Several times a day the bank collects the lockbox receipts from the post
office. The checks are then put into the company bank accounts.

main accounts. This is called cash concentration. By routincly pooling its cash. the finn

greatly sirnplines its cash managcment hy reducing: the number of aCCOl1nt~ that mU.\t he
tracked. Also. by having: a larger pool of funds available. a lIrm may be ablc to negotiatc a
hcttcr rate on any short-term investments.

In setting up a concentration system. firms will typically use one or more ('ot/n;,/ltra

tiOfI hanks. A concentration bank pools the funds obtained from local banks contained
within some geographic region. Concentration systcms arc OftCIl used in conjunction with
lockbox systems. Figure 17.2 illustrates how an integrated cash collection and cash con
centration system might look.

Cash conccntration can result in significant savings. For example. Lucent Technolo
gies implemented a cash concentration program in 2004 that reduced the number of tran~

reI'S among Lucent's various subsidiaries hy 97 percent and reduced the dollar volume of
transfers by 67 perccnt. This cash concentration is expected to save the company $4 mil
lion per year. Sun Microsystems followed the same approach. [t moved 5412 million from
it~ subsidiarie~ in a cash concentration program and gained $4.9 million on its short-term
investments for the year.

Managing Cash Disbursements

From the nrm's point of view. dishursement float is desirable, ~o the goal in managing
disbursement float is to slow down disbursements as much as possible. To do this, the firm
may develop strategies to increase mail float. processing float. and availability fioat on the
checks it writes. Beyond this. firms have developed procedures for minimizing cash held
for payment purposes. We discuss the most common of these below.
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Cash manager analyzes bank balance and deposit
information and makes cash allocation revision

Increasing Disbursement Float As we have seen. float in terms of slowing down
payments comes from the lime involved in mail delivery. check proces~ing. and collec
tion of funds. Disbursement float can be increased by writing a check on a geographically
distant bank. For example. a New York supplier might be paid with checks drawn on a
Los Angeles hank. This will increase the time required for the checks to clear through the
banking system. Mailing checks from remote post offices is another way firms slow down
disbursement.

Tactics for maximizing disbursement float arc debatable on both ethical and economic
grounds. Fir~t. as we discuss later. payment terms very frequently offer a substantial dis
count for early payment. The discount is usually much larger than any possible savings
from "playing the /loat game." In sueh cases, increa~ing mailing time will be of no benetit
if the recipient dates payments based on the date received (as is common) as opposed to the
postmark date.

Beyond this. suppliers are not likely to be fooled by attempts to slow down disburse
ment. The negative consequences from poor relations with suppliers can be costly. In
broader terms, intentionally delaying payments by taking advantage of mailing times or
unsophisticated suppliers may amount to avoiding paying bilb when they are due. an un
ethical business procedure.

Controlling Disbursements We have seen that maximizing disbursement float is
probably poor husiness practice. However. a firm wili still wbh to tie up as little cash
<lS possible in disbursements. Firms have therefore developed systems for cfJlciently
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Zero~balanceaccounts
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managing the disbursement process. The general idea in such systems is to have no more
than th~ minimum amount necessary to pay bills on deposit in the bank. We discus\ some
approaches to accomplishing this goal next.

Zero·balance accounts With a zero-balance account. the finn. in cooperation with
its bank. maintains a master account and a set of subaccounts. When a check written on
one of the \ubaccounts must be paid. the neccs\ary funds are transferred in from the master
account. Figure 17.3 illustrates how such a system might work. In this case. the firm main
tains two disbursement accounts. one for suppliers and one for payroll. As is shown, if the
finn does not use zero~baJance accounts, then each of these accounts must have a safety
stock of cash to meet unanticipated demands. If the finn does use zero~balance accounts,
then it can keep one safety stock in a master account and transfer the funds to the two
subsidiary accounts as needed. The key is that the total amount of cash held as a buffer is
smaller under the zero-balance arrangement. which frees up cash to be used elsewhere.

Controlled disbursement accounts Almost all payments that must be made in a given
day are known in the moming. With a controlled disbursement account, the bank informs
the finn of the day's totaL and the firm transfers (usually by wire) the amount needed.

Investing Idle Cash

If a finn has a temporary cash surplus. it can invest in shorHenn securities. As we have
mentioned at various times, the market for short-term financial assets is called the moncy
markel. The maturity of short-term financial assets that trade in the money market is one
year or less.

Most large firms manage their own short~term financial assets, transacting through
banks and dealers. Some large firms and many small firms use moncy market mutual funds.
These are funds that invest in short~term financial assets for a management fce. The man
agement fee is compensation for the professional expertise and diversification provided by
the fund manager.

Among the many money market mutual funds. some specialize in corporate custom
ers. In addition. banks offer arrangements in which the bank takes aU excess available
funds at the close of each business day and invests them for the firm.
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FIGURE 17.4

Seasonal cash
demands

o 2 3
Time (quarters)

Time 1: A surplus cash position exists. Seasonal demand for current assets is low. The
surplus is invested in short-term marketable securities.

Time 2: A deficit cash position exists. Seasonal demand for current assets IS high. The
financial deficit is financed by selling marketable securities and by bank
borrowing.

Temporary Cash Surpluses Firms have temporary cash surpluses for various rea
sons. Two of the most important are the financing of seasonal or cyclical activities of the
finn and the financing of planned or possible expenditures.

Seasonal or cyclical activities Some nnns have a predictable cash flow pattern.
They have surplus cash flows during part of the year and deficit cash flows the rest of the
year. For example. Toys ")1" Us. a retail toy firm. has a seasonal cash flow pattern influ
enced by Christmas.

A firm such as Toys "5{" Us may buy marketable securities when surplus cash flows
occur and sell marketable securities when deficits occur. Of course, bank loans are another
short-term financing device. The use of bank loans and marketable securities to meet tem
porary financing needs is illustrated in Figure 17.4. In this case. the firm is following a
compromise working capital policy in the sense we discussed in the previous chapter.

Planned or possible expenditures Finns frequently accumulate temporary invest
ments in marketable securities to provide the cash for a plant construction program, divi
dend payment. or other large expenditure. Thus. finns may issue honds and stocks before
the cash is needed. investing the proceeds in shorl-term marketable securities and then sell
ing the securities to finance the expenditures. Also. finns may face the possibility of having
to make a large cash outlay. An obvious example would be the possibility of losing a large
lawsuit. Firms may build up cash surpluses against such a contingency.

Characteristics of Short-Term Securities Given that a firm has some temporarily
idle cash. there are a variety of short-term securities available for investing. The most im
portant characteristics of these short-term marketable securities are their maturity, dehmlt
risk. marketability. and taxability.

Maturity Maturity refers to the time period over which interest and principal payments
arc made. From Chapter 6, we know that for a given change in the level of interest rates.
the prices of longer-maturity securities will change more than those of shorter-maturity
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securities. As a consequence. firms often limit their investments in marketable securities
to those maturing in lc~s than 90 days to avoid the ri:--k of los~es in value from changing
interest rates.

Default risk Default risk refer~ to the probability that interest and principal will not
be paid in the promised amounts on the due dates (or not paid at all). Of course, some
~ecllrities have negligible default risk. such as U.S. Treasury bills. Given the purposes of
investing idle corporate cash, rirms typically avoid investing in marketable securities with
significant default risk.

Marketability Marketability refers to how easy it is to convert an asset to cash; ~o,

marketability and liquidity mean much the same thing. Some money market instruments
afe much more marketable than others. At the top of the list are U.S. Treasury bills, which
can be bought and sold very cheaply and very quickly.

Taxability Interest earned on money market securities that are not some kind of govern
ment obI igation (either federal or Slate) is taxable at the loc;.l1, state. and federal levels. U.S.
Treasury obligations such as T-bills are exempt from state taxation, but other govcfIlmcnt
backed debt is not. Municipal securities are exempt from federal taxes. but they Illay be
taxed at the "tate level.

Some Different Types of Money Market Securities Money market securities
are generally highly marketable and short term. They usually have low risk of default. They
an: issued by the U.S. government (for example. U.S. Treasury bills), domestic and for
eign banks (for example. certificates of deposit). and business corporations (for example.
commercial paper). There are many types in alL and we only illustrate a few of the most
common here.

U.S. Treasury hills are obligations of the U.S. government that mature in 90.180. or
360 days. The 90-day and ISO-day bills arc sold by auction every week, and 360-day hills
arc sold quartcrly.

Short-term tax-exempts are short-term securities issLled by states, municipalities. and
certain other agencies. Since these are all considered municipal securities. they are exempt
from federal taxes. Short-term tax-exempts have more default risk than U.S. Treasury is
sues and are less marketablc. Since the interest is cxempt from federal income tax, the pre
tax yield on tax-exempts is lower than that on comparable securities such as U.S. Treasury
biHs. Also, corporations face some restrictions on holding tax-exempts as investments.

Commercial paper refers to short-term securities issued by tinancc companies, banks.
and corporarions. Typically. commercial paper is unsecured. Maturities range from a few
weeks to 270 days.

There is no especially activc secondary market in commercial paper. As a conse
quence, the marketability can be low; however. firms that issue commercial paper will
often repurchasc it directly before maturity. The default risk of commercial paper depends
on the financial strength of the issuer.

Certificates of deposit (CDs) are short-term loans to commercial banks. These are
normally jumbo CDs-those in excess of $100,000. There are active markets in CDs of
3-month. 6-month, 9-rnonth, and 12-l11onth maturities.

Because 70 to 80 percent of the dividends received by one corporation from another
are exempt from taxation. the relatively high dividend yields on preferred stock provide a
strong incentive for investment. The only problem is that the dividend is fixed with ordinary
preferred stock, so the price can fluctuate more than is desirable in a short-lcnn investment.
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50-C<'111e.:d motley market prde.:rn::d .... rock is a re.:cent innovation featuring a floating divi
dend. Thl: dividend i... reset fairly often (usually every -1-9 days). so (his type of preferred has
much less prkc vo!:lIility than ordinary preferred. and it has become a popular short-term
Investmcnt.

CONCEPT QUESTIONS

17.23 What is a lockbox? What purpose does it serve?

17.2b What is a concentrarion bank? What purpose does it serve?

17.2c Is IU<lximizing disbursement float a sound busine!'s praclice?

17.2d What are some types of money market sec.:urities?

CREDIT AND RECEIVABLES
When a firm sells goods and sr.::l"vices. it can demand cash on or before the delivery date or
it can r.::xtenu credit to c.:uslOmers and allow some deluy in payment.

Why would firtns gram credil'.' The obvious rr.::i.lSOIl is that offering credit is a way of
stimulating sales. The:: costs associated with granting credit me not trivial. First. there is the
chancc that the customcr will not pay. Second. the firm has to bear the costs of carrying
the ret:eiv:lbks. The nedit policy decision thus involvcs a trade-orrhetweenthe benefits of
increasl:u :-.ale:-. and the co:-.ts of granting credit.

From un at:counting perspective. when credit is gri.lnted. an account receivable is cre~

ated. These receivables include credit to other finn:-., called !rtlde credit, and credit granted
consumers. called CO/1s//lII('r credit, and they represent a major investment of flnancial re
sOUJ't:es hy U.S. businesses. Furthermore. trade credit is <l very important source oftinanc
ing for t:orpnration:-.. Ho\veyer we look at it recciv<.thle~ and receivables lll<ll1<.tgemcnt are
very imp0l1ant aspects of a finn's short-term financial policy.

Components of Credit Policy

If a lirm dct:idcs to gran! credit to its customers. then i( must establish procedure~ for ex
tending credit and collecting. In particular. the firm will havr.:: to deal with the following
componellls of credit policy:

I. Terms of sale. The terms of ~alc establi~h how the tinll proposes to sell its goods
amI services. If the linn grants credit to a customer. (he terl1l:-. of :-.ale will specify
(perhaps implicitly) the credit period. the cash discount and discount period, and the
type of nedit instrument.

2. Credit analysis. [n granting credit. a firm determines how much effort to expend
trying to distinguish between customers who will pay and customers who will not
pay. Firms usc a number of devit:es and prot:edures to uetcflnin~ the probability that
customers will not pay, and. put togdher. these arr.:: called credit analysis.

3. Collection policy. After credit ha~ been granted. the Ilrm has the potential problem
of collcc(ing the cash when i( becomes due. for which it must establish a collection
policy.

In the next several sections, we will di:-.cus:-. thcse component.... of credit polky thm
collectively make up the decision to grant credil.
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Terms of the Sale

As we described above. the terms of a sale are made up of three dislinct elements:

1. The period for which credit is granted (the credit period).

2. The ca<;h discoUnL andlhe discount period.

3. The type of credit instrument.

Within a given industry. the terms of sale are usually fairly standard. bUl these tcnns
vary quite a bit across industries. In many cases, the terms of sale are remarkably archaic
and literally date to previous centuries. Organized systems of trade credit that resemble
current practice can be easily traced to the great fairs of medieval Europe. and they almost
surely existed long before then.

The Basic Form The easiest way 10 undersland the terms of sale is to consider an ex
ample. For bulk candy. terms of 2/1 O. net 60 might be quoted. l This means that customers
have 60 days from the invoice dale (discussed next) to pay the full amount. However. if
payment is made within 10 days. a 2 percelll cash discoulH can be tak~ll.

Consider a buyer who places an order for $1.000. and assume that the tenns of the sale
are 2/1 O. nct 60. The buyer has the uption of paying S1.000 X (I - .02) = $9HO in 10 <lays.
or paying the full $1.000 in 60 days. If the terms were stakd as jusl net 30. then th~ cus
tomer would have 30 days from the invoice date to pay the entire S 1.000. and no discount
would be nfferc<l for early payment.

In general. credit terms are interpreted in the following way:

(take this discount off the invoice price)j(if you pay in this Illall) da) ... l.
(else pay the full invoice amount in this lllallY days)

Thus. 5/1 O. net 45 means take a 5 percent discount from the full price if yOll pay within
10 days. or else pay the full amOllnt in 45 days.

The Credit Period The credit period is the basic length of time for which credit is
granted. The credit period varies widely from industry to industry. but it is almost always
hetween 30 and 120 days, If a cash discount is offered. then the credit period has two com
ponents: the net credit period and the cash discount period.

The net credit period is the length of time the customer has to pay. The cash discount
period, as the name suggests. is the time during which the discount is available. With
2/10. net 30. for example. the net credit period is 30 days and the cash discount period is
10 days.

The invoice date The invoice date is the beginning of the credit period. An invoice
is a written account of merchandise shipped to the buyer. For individual items. by conven
tion. the invoice date is usually the shipping date or the billing date. not the date that the
buyer receives the goods or the bill.

Length at the credit period A number of factors influence the length of the credit
period. Two of the most important are the buyer \" inventory period and operating cycle.
All other things bcing equal. the shortcr these are. the shorter the credit period will nor
mally be.

IThe term!'> ur ~ak cited from ~pel'ilk' inuu~tril'~ in Ihis sectinn and elsewhere arc urawn from Theouore N.
Bel'kman. Cn·tlil,~ lind CollectWII,t: M(/JIlI,~/'IlIi'J1ttllUl Tllt'orl' (New York: McGraw-HilI. 1962),
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Based on our discussion in ChaptCf 16, the operating cycle has two components: the
invcntory period and the receivables period. The inventory period is the time it takes
the buyer to acquire inventory (from us). process it. and sell it. The receivables period is the
time it then takes the buyer to collect on the sale. Note that the credit period that we offer
is effectively the buyer's payables period.

By extending credit. we llnance a portion of our buyer's operating cycle and thereby
shorten the buyer's cash cycle. If our credit period exceeds the buyer's inventory period.
then we are financing not only the buyer's inventory purchases, but part of the buyer's
receivables as welL

Furthermore. if our credit period exceeds our buyer's operating cycle. then we are ef
fectively providing financing for aspects of our customer's business beyond the immediate
purchase and sale of our merchandise. The reason is that the buyer effectively has a loan
from us even after the merchandise is resold, and the buyer can use that credit for other
purposes. For this reason, the length of the buyer's operating cycle is often cited as an ap
propriate upper limit to the credit period.

There are a number of other factors that inlluence the credit period. Many of the~e

also influence our customers' operating cycles: so. once again. these arc related subjects.
Among the most important are:

1. Peris!whililY (//1(/ ('ol/olera/ r{//lle. Perishable items have relatively rapid turnover
and relativety low collateral value. Credit periods arc thus shorter for such goods.

2. COflsumer dem(/nd. Product~ lhat arc well established generally have more rapid
turnover. Newer or slow-moving products will often have longer credit periods
associated with them to entice buyers.

3. Cost. pJ'(~/it(/hi/ity, ond Sf(ll1dardi:,atioJ1. Relatively inexpensive goods tend to have
sh0l1er credit periods. The same is true for relatively standardized goods and raw
materials. These all tend to have lower markups and highcr turnover rates. both of
which lead to shortcr crcdit periods.

4. Credil risk. The greater the credit risk of the buyer. the shorter the credit period is
likely to be (assuming that credit is granted at all).

5. The si::.e qfJhe account. If the account is small, the credit period may be shorter.
because small accounts are more costly to managc. and the customers ure less
important.

6. CO!llpetilioll. When the seller is in a highly competitive market. longer credit periods
may he offered as a way of attracting customers.

7. CuslOmer lype. A single seller might offer different credit terms to ditlerent buyers. A
food wholesaler. for example. might supply groceries. bakeries. and restaurants. Each
group would probably have different credit terms. More generally. sellers often have
both wholesale and retail customers. and they frequently quote different terms to the
two types.

Cash Discounts As we have seen. cash discounts are often part of the terms of sale.
The practice of granting discounts for cash purchases in the United States dates to the Civil
War and is widespread today. One reason discounts arc offered is to speed up the collection
of receivables. This will have the effect of reducing the amount of credit being offered. and
the firm must trade this ofT against thc cost of the discount.

Notice that when a cash discount is offered. the credit is essentially free during the
discount period. The buyer only pays for the credit after the discount expires. With 2/1 0,
net 30, a rational buyer either pay~ in 10 days to make the greatest possible use of the
free credit or pays in 30 days to get the longest possible use of the money in exchange for
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giving up the discount. So, by giving up the discount, the buyer ctTectively gets 30 - lO =

20 days' credit.
Another reason for cash discounts is that they are a way of charging higher prices to

customers that have had credit extended to them. In this sense, cash discounts are a con
venient way of charging for the credit granted to customers.

In our examples, it might seem that the discounts arc rather small. With 2/1 0, net 30,
for example, early payment only gets the buyer a 2 percent discount. Docs this provide a
significant incentive for early payment? The answer is yes because the implicit interest rate
is extremely high.

To sec why the discount is important, we will calculate the cost to the buyer of not
paying early. To do this. we will find the interest rate that the buyer is effectively paying for
the trade credit. Suppose the order is for $1,000, The buyer can pay $980 in 10 days or wait
another 20 days and pay $1,000. It's obvious that the buyer is effectively borrowing $980
for 20 days and that the buyer pays $20 in interest on the "loan." What's the interest rate'!

With $20 in interest on $980 bon'uwed, the rate is $20/980 ~ 2.0408%. This is relatively
low, but remember that this is the rate per 20-day period. There are 365/20 = 18.25 such peri
ods in a year, so, by not taking the discount, the buyer is paying an effective annual rate of:

EAR:::; 1.020408'8.25 - 1 :::; 44.6%

From the buyer's point of view, this is all expensive source of tinancing~

Given that the interest rate is so high here, it is unlikely that the seller benefits from
early payment. Ignoring the possibility of default by the buyer, the decision by a customer
to forgo the discount almost surely works to the seller's advantage.

What's the Rate?

Ordinary liles are oflen sold With terms of 3/30. net 60. What effecllve annual rate does a buyer pay by

not taking the discount? What would the APR be If one were quoted?

Here we have 3 percent discount Interest on 60 - 30 = 30 days' credIt. The rate per 30 days IS

.03/.97 = 3.093%. There are 365/30 = 12.17 such penods in a year, so the effeclIVe annual rate IS

EAR = 1 03093'717- 1 = 44.9%

The APR, as always, would be calculated by multiplying lhe rate per period by the number of periods

APR ~ .03093 x 12 17 ~ 37 6%

An interesl rate calculated lIke this APR IS often quoted as the cost 01 the trade credit, and. as this

example illustrales. this can seriously understate the true cost

Credit Instruments The credit instrument is the basic evidence of indebtedness.
Most trade credit is offered on open ({CCOUllt. This means that the only formal instrument
of credit is the invoice, which is sent with the shipment of goods and which the customer
signs as evidence that the goods have been received. Afterwards, the finn and its customers
record the exchange on their books of account.

At times, the firm may require that the customer sign a promissory nole. This is a basic
IOU and might be used when the order is large or when the firm anticipates a problem in
collections. Promissory notes are not common, but they can eliminate possible controver
sies later about the existence of debt.

One problem with promissory notes is that they are signed after delivery of the goods.
One way to obtain a credit commitment from a customer before the goods are delivered
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is to arrange a commercial drafT. Typically, the finn draws Lip a commercial draft calling
for the customer to pay a specific amount by a specilied datc. The drafL is then sent to the
customer's bank with the shipping invoices.

If immediate payment on the draft is required. it is called a sighT dnif;. If immediate
payment is not required, then the draft is a time draft. When the draft is presented and the
buyer "accepts" it, meaning that the buyer promises to pay it in the future, then it is called
a Trade accepta1lce and is sent back to the selling finn. The seller can then keep the ac
ceptance or sell it to someone else. If a bank an:epts the draft, meaning that the hank is
guaranteeing payment. then the draft becomes a bunker:'! l/ccepUl1lce. This arrangement is
common in international trade.

Optimal Credit Policy

In principle. the optimal amount of credit is determined by the point at which the incremen
ta] l:ash flows from increased sales are exactly equal to the i11lTemental costs of carrying the
increased investment in accounts receivable.

The Total Credit Cost Curve The trade-off between granting credit and not granting
crcdit isn't hard to identify. but it is difficull to quantify precisely. As i.l result, we can only
describe an optimal credit policy.

To begin, the carrying costs a~!'>ocia(Cd with granting cr~Llil com!; in three forms:

1. The required return on receivables.

2. The losses from bad debts.

3. The cost of managing credit and credit collections.

We have already discussed the first and second of these. The third l'Ost, the cost of manag
ing credit, is the expense associated with running thc crcdit department. Firms that don't
grant credit have no such department and no such expense. These three costs will all in
crease as credit policy is relaxed.

If a linn has a very reslrictive credit policy. thcn all of the above costs will be low. In
this case. the finn will have a "shortage" of credit. so there will be an opportunity cost. This
opportunity cost is the extra potential profit from credit sales that is lost because credit is
refused. This forgone benefit comes from two sources: the increase in quantity sold and.
potentially, a higher price. These costs go down as credit policy is relaxed.

The sum of the canying costs and the opportunity costs or a particular credit policy is
caJled the total credit cost curve. We have drawn such a curve in Figure 17.5. As Figure 17.5
illustrates. there is a point. C*. where the total credit cost is minimized. This point corresponds
to the optimal amount of credit, or. equivalently, the optimal investment in receivables.

If the finn extends more credit than this amount. the additional net cash flow from new
customers will not cover the carrying costs of the investment in receivables. If the level of
receivables is helow this amount, then the firm is forgoing valuable profit opp0l1unities.

In general. the costs and benefits from extending credit will depend on characteristics
of particular finns and industries. All other things being equal. for example. it is likely that
films with (I) excess capacity, (2) low variable operating costs, and (3) repeat customers
will extend l:redit more liberdlly than other linns. See if you can explain why each of these
contributes to a more libcml credit policy.

Organizing the Credit Function Firms that grant credit have the expense of running
a credit department. In practice, firms often choose 10 contract out all or part of the credit
function to a factor. an insurance company. or a captive finance company. Chapter 16
discussed factoring, an arrangement in which the firm sells its receivables. Depending
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Carrying costs are the cash flows that must be incurred when credit is granted.
They are positively related to the amount of credit extended.

Opportunity costs are the lost sales from refusing credit. These costs go down
when credit is granted

on the specific arrangement, the factor may have full responsibility for credit checking.
authorization, and collection. Smaller firms may find such an arrangement cheaper than
running a credit department.

Finns that manage internal credit operations arc self-insured against default, meaning
that they bear all the risk of nonpayment. An alternative is to buy credit insurance through
an insurance company. The insurance company offers coverage up to a preset dollar limit
for accounts. As you would expect, accounts with a higher credit rating merit higher insur
ance limits. This type of insurance is particularly important for exporters, and government
insurance is available for certain types of exports.

Large finns often extend credit through a captive finance company, which is sim
ply a partially or wholly owned subsidiary that handles the credit function for the parent
company. General Motors Acceptance Corporation, or GMAC, is a well-known example.
General Motors sells to car dealers who in turn sell to customers. GMAC finances the
dealer's inventory of cars and also finances customers who buy the cars.

Credit Analysis

Thus far, we have focused on establishing credit terms. Once a firm decides to grant credit
to its customers, it must then establish guidelines for determining who will and who will
not be allowed to buy on credit. Credit analysis refers to the process of deciding whether
or not to extend credit to a particular customer. It usually involves two steps: gathering
relevant information and determining creditworthiness.

Credit Information If a firm does want credit information on customers, there are a
number of sources. Information sources commonly used to assess creditworthiness include
the following:

1. Financial statemenIs. A firm can ask a customer to supply financial statements such
as balance sheets and income statements. Minimum standards and rules of thumb
based on financial ratios like the ones we discussed in Chapter 3 can then be used as
a basis for extending or refusing credit.
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2. Credit reports 011 the Clulomer\' payme111 histOl:r Irith O1herJirms. Quite a few
organi7.ations scll information on the credit strength and credit history of business
firms. The best-known and largest finn of this type is Olin & Bradstreet. which
provides subscribers with a credit reference book and credit reports on individual
finns. Experian (formerly TRW) is another well-known credit-reporting firm. Ratings
and information are available for a huge number of lirms, including very small oncs.
Equifax, Trans Union. and Expcrian are the major suppliers of consumer credit
information.

3. Banks. Banh will generally provide some assistance to their business customers in
acquiring information on the creditwOllhiness of other firms.

4. Tile ('({sfomer:\' fJayme1l1 hi.\'I0(\· u'itll the firm. The most obvious way to obtain
information about the likelihood of a customer's not paying is to cxamine whether
they have settled past obligations and how quickly they have met these obligations.

Credit Evaluation and Scoring There are no magical formulas for c.L-;sessing the
probability that a customer will not pay. In very generallcrms, the dassic five Cs of credit

are the basic factors 10 be evaluated:

1. Clwrm:fer. The customer's willingness to meet credit obligations.

2. Capacity. The customer's ability to meet credit obligations out of operating cash
flows.

3. Capital. The customer's financial reserves.

4. Colfateral. Assets pledged by the customer for security in case of default.

S. ConditioJ/s, General economic conditions in the customer's line of business.

Credit scoring refers to the process of calculating a numerical rating for a customer
based all information collected; credit is then granted or refused based on the result. For
example, 11 linn might nne a clIstomer on a scale of I (very poor) to 10 (very good) on each
of the five Cs of credit using all the infonnation available about the customer. A credit score
could then be calculated based on the total. From experience. a finn might choose to grant
credit only to customers with a score above. say. 30.

Firms such as credit card issuers have developed elaborate statistical models for credit
scoring. Usually. all of the legally relevant and observable characteristics of a large pool of
customers are studied to lind thcir historic relation to default rates. Based on the results. it
is possible to dctermine the vmiables that best predict whether or not a customer will pay
and then calculate a credit score based on those variables.

Because credit-scoring models and procedures determine who is and who is not cred
itwOIthy, it is not surprising that they have been the subject of government regulmion. In
particular. the kinds of background and demographic information that can be used in (he
credit decision are limited.

Collection Policy
Collection policy is the final element in credit policy. Collection policy involves monitor
ing receivables to spot trouble and obtaining payment 011 past-due accounts.

Monitoring Receivables To keep track of payments by customers. most firms will
monitor outstanding accounts. First. a firm will normally keep (rack of its average col
lection period. ACP. through time. If a finn is in a seasonal business, the ACP will f1uctu
atc during the year. but unexpected increa."es in the ACP are a cause for concern. Either

537

Web-surfing students
should visit the Dun
& Bradstreet home
page-this major
supplier of credit
information can be
found at
www.dnb.com.

five Cs of credit

The five baSIC
credit lactors to be
evaluated character,
capacity, capital
collateral. and
conditions

credit scoring

The process of
quantifying the
probability of default
when granting
consumer credit



538

aging schedule

A compilation of
accounts receivable
by the age of each
account

PAR T 8 Sh(lrt-Term Financial Management

customers in general are taking longer to pay, or some percentage of accounts receivable
is seriously overdue.

The aging schedule is a second basic tool for monitoring receivables. To prepare one,
the credit department classifies accounts by age.::! Suppose a firm has $100,000 in receivables.
Some of these accounts are only a few days old. but others have been outstanding for quite
some time. The following is an example of an aging schedule.

Aging Schedule

Age of Account

0-10 days
11-60 days
61-80 days

Over 80 days

Amount

$ 50,000
25,000
20,000

5,000

$100,000

Percentage of Total Value
of Accounts Receivable

50%
25
20

5

100%

If this finn has a credit period of 60 days, then 25 percent of its accounts are late, Whether
or not this is serious depends on the nature of the tirOl's collections and customers, It is
often the case that accounts beyond a certain age arc almost never collected. Monitoring
the age of accounts is very important in such cases.

Firms with seasonal sales will lind the percentages on the aging schedule changing during
the year. For example, if sales in the current month arc very high, then total receivables will
also increase sharply, This means that the older accounts, as a percentage of total receivables.
become smaller and might appear less important. Some firms have refined the aging schedule
so that they have an idea of how it should change with peaks and valleys in their sales.

Collection Effort A firm usually goes through the following sequence of procedures
for customers whose payments are overdue:

1. It sends out a delinquency letter informing the customer of the past-due status of the
account.

2. It makes a telephone call to the customer.

3. It employs a collection agency,

4. It takes legal action against the customer.

At times. a nnn may rcfuse to grant additional credit to customers until an'earages are
cleared up, This may antagonize a normally good customer, and it points to a potential
conflict of interest between the collections department and the sales depm1ment.

CONCEPT QUESTIONS

17.3a What are the basic components of credit policy?

17.3b Explain what terms of "3/45. net 90" mean. What is the effective interest rate?

17.3c What are the five Cs of credit?

:: Aging schedulc~ are used elsewhere in bu~incss. For example. aging schedules are often prepared for inventory

items.
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INVENTORY MANAGEMENT
Like receivables. inventories represent a signiHcanl investment for many finns. For a
typical manufacturing operation, inventories will often exceed IS percent of assets. For a
retailer. inventories could represent more than 2S percenl of assels. From our discussion in
Chapt~r 16, we know Ihal a fillll·S oper~lting cycle is made up of its inventory peliod and
its receivables perilxl. This is one reason for considering credit and inventory policy in the
same chapter. Beyond this, both credit policy and inventory policy arc used to drive sales, and
the two must bc coordinated to ensure that the process of acquiring inventory, selling it, and
collecting on the sale proceeds smoothly. For example. changes in credit policy designed to

slimulate sales must be simultaneously accompanied by planning for adcquate inventory.

The Financial Manager and Inventory Policy

Dcspite the size of a typical firm's investment in inventories, Ihe financial manager of a
firm will not normally have primary conlrol over invenlory management. Instead. other
functional areas such as purchasing. production, and marketing will usually share decision
making authority. Inventory management has become an increasingly important specialty
in ils own right, and linancial management will often only have input into the decision.
However. as the accompanying Reality Byte.\" box describes, inventory policy can have
dramatic financiaJ effecls. We will therefore survey some ba"ics of invcntory and inventory
policy in Ihe sections ahead.

Inventory Types

For a manufacturer. inventory is normally classitied into one of three categories. The first
calegory is raw IJwter;u!. This is whatever the linn uses as a starting poinr in its production
process. Raw materials might be something as basic as iron ore for a steel manufacturer or
something as sophisticaleo as disk drives for a computer manufaclurcr.

The sccond type of invenlory is Irork-ill-prof,:res,\', which is jusl what the name
suggesls-unfinished product. How big this portion of invenlory is depends in large
pari on (he lenglh of Ihe production process. For an airrrame manufacturer, for example,
work-in-progress can be substantial. The third and tinal type of inventory isjillislu-'d goods.
that is. products ready to ship or selL

There are three things to keep in mind conceming invcntory types. Firsl, the names for
the dilTerent types can be a little misleading because one company"s raw materials could be
another"s finished goods. For cxmnple, going back 10 our sleel manufacturer, iron ore would
be a raw material. and steel would be the final product. An auto body panel stamping operation
will have steel as its raw material and auto body panels m; its finished goods, and an automobile
assembler will have body pands as raw materials ,md automobiles as finished products.

The second thing to keep in mind is rhat the various types of inventory can be quite
different in terms of their liquidity. Raw matcrials that are commoditylike or relatively
standardized can be easy (Q convert to cash. Work-in-progress. on the other hand. can be
quire illiquid and have little more than scrap value. As always. the liquidity of finished
goods depends on the nature of the product.

Finally, a very important distinction between finished goOlls and other types of inven
tories is Ihat Ihe demand for an inventory item Ihat becomes a part of <lnolher item is usually
termed derived or dependem demllnd because the firm's need for these inventory types
depends on its need for finished items. In contmst, the firm's demand for finished goods is not
derived from demand for other inventory items, so it is sometimes said 10 be independent.
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REALITY BYTESI

Inventory Management: From Cars to RFIDs

So you want to be a CEO? We suggest you learn working

capital management and pay particular attention to inven
tory. Proper inventory levels are important in every industry,

but perhaps none more so than the auto industry. Particularly
in recent years, U.S. auto manufacturers have struggled with

overproduction, which can often lead to inventory problems.
For example, in 2007, an AutoNation dealer in Florida had a

Dodge Ram pickup that had been on the lot for 237 days. In

an industry where the inventory turnover is typically 60 days,
this is an eternity. The reason the pickup had been on the lot so

long is thai it had a V6 engine at a time when buyers of large
pickups preferred VB engines. In facl, at the end of 2006, there

were 130,000 unsold Rams, representing 102 days of sales, a
half year's output of a truck plant, and $4.3 billion in potential

revenues.
A major reason the U.S. aula industry hadn't had to face

up to overproduction problems is that manufacturers sell the

automobiles to the dealers. who Ihen sell to customers. Since
the dealers tend to be small and restricted to one manufacturer,

automakers would often force dealers to buy inventory that

the dealers did not want or need. Wilh Ihe rise of large deal
ers such as AutoNation, Detroit is being forced to reevaluate its

sales and manufacturing process. And AutoNation has reason
to be concerned: In February 2007, Ihe company announced

that it had incu rred an additional $6 million in carrying costs for
excess inventory.

Given the costs associated with incorrect inventory deci

sions, companies are willing to try new technology to improve
inventory management. For example, in 2004, Wal-Mart began

requiring its largest suppliers to attach radio frequency identifi
cation (RFID) tags to pallets. These high-lech tags are replacing

bar codes because they can be read from a distance. By 2007,
the 600 largest suppliers had met this requirement, and Wal

Mart had a goal of adding 700 more suppliers soon. The reason

Wal-Mart began Ihis ambitious project was that the company
expected to save $8.35 bilJion per year in reduced inventory
costs. However, iI's not clear that the savings have materialized

to date. When a company spokesperson was asked if Wal-Mart

was saving money as a resull of the RFlD tags, he responded
that the RFtD tags improved product availability and store man

agers were more efficient in replenishing inventories. Wal-Mart
suppliers were less pleased: An unidentified Wal-Mart supplier

stated that his company spent $200,000 or more per year on

the RFID tags and had no return on the investment.

Inventory Costs

As we discussed in Chaptcr 16. there arc two basic types of costs associated with currcnt
assets in general ,md with inventory in particular. The first of these arc cnrryill~ coSIs.

Here. can)'ing costs represent all of the direct and opportunity costs of keeping inventory
on hand. These incJ ude:

1. Storage and tracking costs.

2. Insurance and taxes.

3. Losses due to obsolescence. deterioration. or theft.

4. The opportunity cose of capital for the invested amount.

The sum of these costs can be substantial, roughly ranging from 20 to 40 percent of inven
tory valuc per year.

The other types of costs associated with inventory are shortage costs. These are costs
associated wieh having inadequate inventory on hand. The two components of shortage
costs are restocking costs and costs related to safety reserves. Depending on the lirm's
business. order or restocking costs are either the costs of placing an order with suppliers or
the cost of sening up a production run. The costs related 10 safety reserves are opportunity
losses SUl:h ao;; lost salcs and loss of customer goodwill that result from having inadequate
inventory.

A ba..,ic trade-off in inventory management exists because carrying costs increa..,e with
inventory levels while sho11age or restocking costs decline with inventory levels. The basic
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goal of inventory management is thus to minimize the sum of these two costs. We consider
ways to reach this goal in the next section.

CONCEPT QUESTIONS

17.4a What are the different types of inventory?

17.4b What are three things to remember when examining inventory types?

17.4c What is the basic goal of inventory management?

INVENTORY MANAGEMENT TECHNIQUES
As we described earlier. the goal of invcntory management is usually framed as cost mini
mization. Three techniques are discussed in this section. ranging from the relatively simple
to the very complex.

The ABC Approach

The ABC approach is a simple approach to inventory managemcnt where the basic idea
is to divide inventory into three (or more) groups. The underlying rationale is that a small
portion of inventory in terms of quantity might represent a large portion in terms of inven
tory value. For example. this situation would exist for a manufacturer that uses some rela
tivdy expensive, high-tech components and some relatively inexpensive basic materials in
producing its products. 1

Figure 17.6 illustrates an ABC comparison of items in terms of the percentage of
inventory value represented by each group versus the percentage of items represented. As
Figure 17.6 shows. the A Group constitutes only 10 percent of inventory by item count,
but it represents over half of the value of inventory. The A Group items are thus monitored
closely. and inventory levels are kept relatively low. At the other end, basic inventory
items, such as nuts and bolts, will also exist, but because these arc crucial and inexpensive,
large quantities are ordered and kept on hand. These \\Iould be C Group items. The B Group
is made up of in-between items.

The Economic Order Quantity Model

The economic order quantity (EOQ) model is the best-known approach to explicitly estab
lishing an optimal inventory level. The basic idea is illustrated in Figure 17.7. which plots
the various costs associated with holding inventory (on the vertical axis) against inventory
levels (on Ihe horizontal axis). As is shown. inventory carrying costs rise and restocking
cosIs decrease as inventory levels increase. From our discussion of the total credit cost
curve in this chapter. the general shape of the total inventory cost curve is familiar. With the
EOQ modeL we will attempt to specifically locate the minimum total cost point. Q':'.

In our discussion below, an important point to keep in mind is that the actual cost of
the inventory itself is not included. The reason is that the total amount of inventory the firm
needs in a given year is dictated by sales. What we are analyzing here is how much the firm

.1 The ABC approach to inventory shoulJ not be c(lnfu~ed with "lCli\'ity-bu~eJ c()~ting. a wmmon (opic in
managerial ucc()unting.

17.5
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FIGURE 17.6
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Carrying costs are greatest when there is a large quantity of inventory on hand.
Total costs are the sum of the carrying and restocking costs.

should have on hand at any particular time. More precisely, we are trying to determine what
order size the finn should use when it restocks its inventory.

Inventory Depletion To develop the EOQ, we will assume that the firm's inventory is
sold off at a steady rate until it hits zero. At that point the firm restocks its inventory back
to some optimal level. For example. suppose the EysseII Corporation starts out today with
3,600 units of a par1icular item in inventory. Annual sales of this item are 46JWO units,
which is about 90n per week. IfEyssell sells off 900 units in inventory each week, then, after
four weeks, all the available inventory will be sold, and Eyssell will restock by ordering
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FIGURE 17.8

Inventory holdings
for the Eyssell
Corporation

WeeksEnding inventory: 0

Slarting inventory:
Q ~ 3,600

0/2 = 1,800 I------\----t------\----t-- Average inventory

o 2 3 4 5 6 7 8

The EysseJJ Corporation starts with inventory of 3,600 units. The quantity drops to zero by
the end of the fourth week. The average inventory is 0/2 = 3,600/2 = 1,800 over the period.

(or manufacturing) another 3,600 and start over. This selling and restocking process pro
duces a sawtooth pattern for inventory holdings; this pattern is illustrated in Figure 17.8,
As the figure shows, Eyssell always starts with 3,600 units in inventory and ends up at zero.
On average, then. inventory is half of 3,600, or 1,XOO units.

The Carrying Costs As Figure 17.7 illustrates, carrying costs are normally assumed to
be directly propOitional to inventory levels, Suppose we let Q be the quantity of inventory
that Eyssell orders each time (3,600 units); we will call this the restocking quantity, Aver
age inventory would then just be QI2, or 1,800 units. If we let CC be the carrying cost per
unit per year, Eyssell's total carrying costs will be:

Total carrying costs =Average inventory x Carrying costs per unit

= (Q/2) x CC
[17.1]

In Eyssell's case, if carrying costs were $,75 per unit per year, then total carrying costs
would be the average inventory of 1,800 multiplied by $.75. or $1,350 per year.

The Shortage Costs For now, we will focus only on the restocking costs. In essence,
we will assume that the linn never actually runs short on inventory, so that costs relating to
safety reserves are not important. We will return to this issue below.

Restocking costs are normally assumed to be fixed. In other words, every time we
place an order, there are fixed costs associated with that order (remember that the cost
of the inventory itself is not considered here). Suppose we let T be the finn's tolal unit
sales per year. If the finn orders Q units each time, then it will need to place a total of T/Q
orders. For Eyssell, annual sales were 46.800. and the order size was 3,600. Eyssell thus
places a total of 46.800/3.600 ~ 13 orders per year. If the lixed cost per order is F, the total
restocking cost for the year would be:

Total restocking cost = Fixed cost per order x Number of orders

= F x (T/Q)
[17.2]
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For Eyssell, order costs might be $50 per order, so the lotal restocking cost for 13 orders
would be $50 X 13 = $650 per year.

The Total Costs The total costs associated with holding inventory are the sum of the
carrying costs and the restocking costs:

Total costs =Carrying costs + Restocking costs

= (Q/2) x CC + F x (T/Q)
[17.3]

Our goal is to tind the value of Q, the restocking quantity, that minimizes this cost. To see
how we might go about this, we can calculate total costs for some different values of Q. For
the Eyssell Corporation, we had carrying costs (CC) of $.75 per unit per year. fixed costs
(F) of $50 per order, and total unit sales (D of 46.800 units. With these numbers. some
possible total costs are (check some of these for practice):

Restocking
Quantity Total Carrying Costs + Restocking Costs Totat

(0) (Q/2 x CC) (F x 770) Costs

500 $ 187.5 $4.680.0 $4,867.5
1.000 375.0 2,340.0 2,715.0
1.500 562.5 1,560.0 2.122.5
2.000 750.0 1.170.0 1.920.0
2,500 937.5 936.0 1,873.5
3,000 1.125.0 780.0 1.905.0
3,500 1.312.5 668.6 1.981.1

Inspecting the numbers, we see that total costs start out at almost $5,000, and they decline
to just under $1,900. The cost-minimizing quantity appears to be approximately 2,500.

To find the precise cost-minimizing quantity, we can take a look back at Figure 17.7.
What we notice is that the minimum point occurs right where the two lines cross. At this
point, carrying costs and restocking costs are the same. For the par1icular types of costs
we have assumed here, this will always be true. so we can find the minimum point just by
setting these costs equal to each other and solving for Q*:

Carrying costs = Restocking costs

(Q*/2) x CC = F x (T/Q*)

With a little algebra, we get:

(Q*)2=2TXF
cc

[17.4]

[17.5J

[17.7]

economic order
quantity (EOQ)

The restocking quantity
that minimizes the tolal
Inventory costs

To solve for Q*, we take the square root of both sides to find:

Q* = \/27 x F [17.6]cc
This reorder quantity. which minimizes the total inventory cost, is called the economic

order quantity, or EOQ. For the Eyssell Corporation, the EOQ is:

Q* =y2T x F
CC

= dr.12~x~4"6~,8=Co"'0"I~x"'$5=Co=C
V .75

= y6,240,000

= 2,498units
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Thus. for Eyssell, the economic order quantity is actually 2,498 units. At this level, verify
that the restocking costs and carrying costs are identical (they're both $936.75).

Carrying Costs

Thiewes Shoes begins each period with 100 pairs of hiking boots in stock. This stock IS depleted each

period and reordered lithe carrYing cost per pair of boots per year is $3. what are the total carrying

costs for the hiking boots?

InventOries always starl at 100 items and end up at O. so average Inventory is 50 Items At an

annual cost of $3 per Item. total carrying costs are $150.

Restocking Costs

In our prevIous example (Example 17.3). suppose Thiewes sells a total 01600 pairs of boots in a year

How many hmes per year does Thiewes restock? Suppose the restocking cost is $20 per order. What

are total restocking costs?

Thlewes orders 100 lIems each time. Total sales are 600 Items per year. so Thlewes restocks

six times per year. or about every (wo months. The restocking costs would be 6 orders x $20 per

order = $120

The EOQ

Based on our previous two examples, what size orders should Thiewes place to minimize costs? How

often will Thiewes restock? What are the total carrying and restocking costs? The lotal costs?

We have that the tala I number of pairs of boots ordered for the year (7) IS 600. The restocking

cost (F) is $20 per order, and the carrying cost (CC) is $3. We can calculate the EGO lor Thlewes as

follows:

EOO = y2T X Fcc
= y"'12iCx~600=3)"x~$<'20;n

= VB,OOO

= 8944 units

Since Thiewes sells 600 pairs per year, it Will restock 600/8944 = 6.71 times. The total restocking

costs WIll be $20 x 6.71 = $134.16. Average inventory Will be 89.44/20::; 44.72. The carrying costs will

be $3 x 44.72 = $134.16, the same as the restocking costs. The lotal costs are thus $268.33.

Extensions to the EOQ Model

Thus far, we have assumed that a company will let its inventory run down 10 zero and then
reorder. In reality, a company will wish to reorder before its inventory goes 10 zero for
(WO reasons. First, by always having at least some inventory on hand. the firm minimizes
the risk of a stockout and the resulting losses of sales and customers. Second, when a firm
does reorder, there will be some time Jag before the inventory arrives. Thus, to finish our
discussion of the EOQ. we consider two extensions, safety stocks and reorder points.
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Safety stocks and reorder points

A. Safety stocks
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With a safety stock, the firm reorders when inventory reaches
a minimum level.

Time
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When there are lags in delivery or production times, the
firm reorders when inventory reaches the reorder point.

C. Combined reorder points and safety stocks
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By combining safety stocks and reorder points, the firm
maintains a buffer against unforeseen events.

Safety Stocks A sqfety stock is the minimum level of inventory that a firm keeps on
hand. Inventories are reordered whenever the level of inventory falls to the safety stock
level. Part A of Figure 17.9 illustrates how a safety stock can be incorporated into an
EOQ model. Notice that adding a safety stock simply means that the llrm docs not run its
inventory all the way down to zero. Other than this. the situation here is identical to that
considered in our earlier discussion of the EOQ.

Reorder Points To allow for delivery time, a firm will place orders before inventories
reach a criticalleveI. The reorder points are the times at which the firm will actually place
its inventory orders. These points arc illustrated in Part B of Figure 17.9. As is shown,
the reorder points simply occur some fixed number of days (or weeks or months) before
inventories are projected to reach zero.

One of the reasons that a firm will keep a safety stock is to allow for uncertaIn delivery
times. We can therefore combine our reorder point and safety stock discussions in Part C
of Figure] 7.9. The result is a generalized EOQ model in which the firm orders in advance
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of anticipated needs and also keeps a safely stock of inventory to guard against unforeseen
Ructuations in demand and delivery tim~s.

Managing Derived-Demand Inventories

The third type of inventory management technique is used 10 manage derived-demand
inventories. As we described previously. demand for some inventory types is derived from.
or dependenr on. other inventory needs. A good example is given by the uuta manufacturing
industry. where the demand for finished products derives from consumer demand, market
ing programs. and other factors related to projected unit sales. The demand for inventory
ilems such as tires. batteries, headlights, and other components is then completely deter
mincd by the number of autos planned. Materials requirements planning and just-in-time
inventory management arc two methods for managing demand-dependent inventories.

Materials Requirements Planning Production and inventory specialists havc
developed computer-based systems for ordering and/or scheduling production of demand
dependent types of inventories. These systems fall under the general he~tding of materials

requirements planning (MRP). The basic idea behind MRP is that, once finished goods
inventory levels are sct. it is possible to determine what levels of work-in-progress inven
tories must exist to meet the need for finished goods. From there. it is possible to calculate
the quantity of raw mat~rials that must be 011 h<.lnd. This ability to schedule backwards from
finished goods inventories stems from the dependent nature of work-in-progress and raw
materials inventories. MRP is particularly important for complicated products for which a
variety of components is nceded to create the finished product.

Just-in-Time Inventory Just·in-time, or JIT, inventory is a modern approach to

managing dependent inventories. The goal of JIT is essentially to minimize such invento
ries. thereby maximizing turnover. The approach began in Japan. and it is a fundamental
parI of much of Japanese manufacturing philosophy. As the name suggests, the basic goal
of JIT is to have only enough inventory on hand to meet immediate production needs.

The result of the JIT system is that inventories are reordered and restocked frequently_
Making such a system work and avoiding shortages requires a high degree of coopera
tion among suppliers. Japanese manufacturers often have a relatively small. tightly inte
grated group of suppliers with whom they work closely to achieve the needed coordination.
These suppliers arc a part of a large manufacturer's (such as Toyota·s) industrial group. or
keiretsu. Each large manufacturer tends to have its own keiretsu. It also helps to have sup
pliers located nearby. <.I situation that is common in Japan.

The kaHbllll is an in(egral part of a JlT invcn(ory system. and JIT systems arc some
times called KaHhan systems. The literal meaning of kOllhllfl is "card" or "sign." but. broadly
speaking. a kanban is a signal to a supplier to send more inventory. For example, a kanban
could literally be a card atraehed to a bin of parts. When a worker pulls that bin; the card is
detached and routed back to the supplier. who then supplies a replacement bin.

A JIT inventory system is an important part of a larger production planning process. A
full discussion of it would necessarily shift our focus away from finance to production and
opcrutiolls management, so we will leave it here.

CONCEPT QUESTIONS

17.5a What does the EOQ model dClemlinc for the finn?

17.5b Which cost component of the EOQ model does lIT invcntoI)' mjnimizc7
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SUMMARY AND CONCLUSIONS
This chapter has covered cash, receivables, and inventory management. Along the way_
we have touched on a large number of subjects. Some of the more imparlant issues we
examined are:

1. Finns seek to manage their cash by keeping no more than is needed on hand. The
reason is that holding cash has an opportunity cost, namely, the returns that could be
earned by investing the money.

2. F!nat is an important consideration in cash management, and firms seek to manage
collections and disbursements in ways designed to optimize the finn's net float.

3. A finn's credit policy includes the terms of sale, credit analysis, and collection
policy. The terms of sale cover three related subjects: the credit period. cash
discount, and credit instrument.

4. The optimal credit policy for a tirm depends on many specific factors, but generally
involves trading off the costs of granting credit, such as the carrying costs of
receivables and the possibility of nonpayment, against the benefits in terms of
increased sales.

5. There are different types of inventories that differ greatly in their liquidity and
management. The basic trade-ofr in inventory management is the cost of carrying
inventory versus the cost of restocking. We developed the famous EOQ model,
which explicitly balances these costs.

6. Finns use different inventory management techniques: we described a few of the
better knO\\ln, including the ABC approach andjust-in-time, or lIT. inventory
management.

CHAPTER REVIEW AND SELF·TEST PROIBLEMS
17.1 Calculating Float. You have $10,000 on deposit with no olltstanding checks

or uncleared deposits. One day you write a check for $4,000 and theI'l deposit a
cheek for $3,000. What are your disbursement. collection, and net floats'?

17.2 The EOQ. Heusen Computer Manufacturing starts each period with 4,000
central processing units (CPUs) in stock. This stock is depleted each month and
reordered. If the carrying cost per CPU is $1 and the fixed order cost is $10, is
Heusen following an economically advisable strategy?

• Answers to Chapter Review and Self·Test Problems

17.1 First. after you write the check for 54.000. you show a balance of 56,000.
However, while the check is clearing, your bank shows a balance of $10,000. This
is a $4,000 disbursement float, and it is good for you. Next, when you deposit the
53.000. you show a balance of 59.000. but your account will not be credited for
the 53.000 until it clears, This is a -53.000 collection float, and it is bad for you,

The sum of the disbursement Hoat and the collection float is your net Hoat of
51,000, In other words, on a net basis, you show a balance of 59,000, but your bank
shows a S10,000 balance, so, in net terms, you are benefiting from the float.

17.2 We can answer by first calculating Heusen's carrying and restocking costs.
The average inventory is 2,000 CPUs, and, since the carrying costs are $1 per
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CPU, total carrying costs are $2,000. Heusen restocks every month at a fixed
order cost of $10, so the total restocking costs are $120. What we see is thaI
carrying costs are large relative to reorder costs, so Heusen is carrying too much
inventory.

To determine the optimal inventory policy, we can use the EOQ model.
Because Heusen orders 4,000 CPUs 12 times per year, total needs (T) arc
48,000 CPUs. The fixed order cost is $10. and the carrying cost per unit
(eC) is $1. The EOQ is therefore:

EOQ ~ yUX F
CC

= yl2 x 4S,()~O) x $10

= \/960,000

= 979.80 units

We can check this by noting that the average inventory is about 490 CPUs. so the
carrying cost is $490. Heusen will have to reorder 48,000/979.8 = 49 times. The
lixed order cost is S10, so the total restocking cost is also $490.

CRITICAL THINKING AND CONCEPTS REVIEW
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17.5

17.6

17.7

Cash Management. Is it possible for a firm to have too much cash? Why
would shareholders care if a firm accumulates large amounts of cash'?

Cash Management. What options are available to a firm if it believes it has
too much cash? How about too little?

Agency Issues. Are stockholders and crcditors likely to agree on how much
cash a finn should keep on hand?

Motivations for Holding Cash. III the chapter opening, we discLlssed the cash
positions of several companies. Automobile manufacturers also have enormous
cash reserves. At the beginning of2007, Ford Motor Co. had $38.7 billion in cash,
General Motors had 550.4 billion. and Toyota had about $19.1 billion. Why would
firms such as these hold such large quantities of cash?

Short-Term Investments. Why is a preferred stock with a dividend tied to
short-term interest rates an attractive short-term investment for corporations with
excess cash?

Collection and Disbursement Floats. Which would a tirm prefer: a net
coIIection float or a net disbursement float? Why?

Float. Suppose a firm has a book balance of $2 million. At the automatic teller
machine (ATM), the cash manager finds out that the bank. balance is $2.5 million.
What is the situation here? If this is an ongoing situation, what ethical dilemma mises?

Short-Term Investments. For each of the short-term marketable securities
given here, provide an example of the potential disadvantagcs the investmcnt has
for meeting a corporation's cash management goals.

a. U.S. Treasury bills

b. Ordinary preferred stock
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c. Negotiable certificates of deposit (NCDs)

d. Commercial paper

Agency Issues. It is sometimes argued that excess cash held by a firm can
aggravate agency problems (discllssed in Chapter 1) and, more generally, reduce
incentives for shareholder wealth maximization. How would you frame the
issue here'!

Use of Excess Cash. One option a firm usually has with any excess cash is to

pay its suppliers more quickly. What are the advantages and disadvantages of this
usc of excess cash?

Use of Excess Cash. Another option usually available for dealing with
excess cash is to reduce the finn's outstanding debt. What are the advantages and
disadvantages of this usc of excess cash?

Float. An unfortunately common practice goes like this (Warning: don't try
this at home): Suppose you are out of money in your checking account: however.
your local grocery store will, as a convenience to you as a customcr, cash a check
for you. So you cash a check for $200. Of course, this check will bounce unless
you do something. To prevent this. yOll go to the grocery the next day and cash
another check for $200. You take this S200 and deposit it. You repcat this process
cvcry day, and. in doing so, you make sure that no checks bounce. Eventually,
Illanna from heaven anives (perhaps in the form of moncy from home) and you
are able to cover your outstanding checks.

To make it interesting, suppose you arc absolutely certain that no checks will
bounce along the way. Assuming this is true, and ignoring any qucstion of legality
(what we have described is probably illegal check kiting). is there anything un
ethical about this? If you say yes, then why? In particular, who is harmed?

17.13 Credit Instruments. Describe each of the following:

a. Sight draft

h. Time draft

c. Banker's acceptance

d. Promissory note

c. Trade acceptance

17.14 Trade Credit Forms. In what form is trade credit most commonly offered'!
What is the credit instrument in this case'!

17.15 Receivables Costs. What are the costs associated with carrying receivables?
What arc the costs associated with not granting credit'! What do we call the sum
of the costs for different levels of receivables?

17.16 Five Cs of Credit. What are the five Cs of credit? Explain why each is important.

17.17 Credit Period Length. What are some of the factors that determine the length
of the credit period? Why is the length of the buyer's operating cycle often
considered an upper bound on the length of the credit period?

17.18 Credit Period Length. In each of the following pairings. indicate which firm
would probably have a longer credit period and explain your reasoning.

a. Firm A sells a miracle cure for baldness; Firm B sells toupees.

b. Firm A specializes in products for landlords; Finn B specializes in products
for renters,

c, Firm A sells to customers with an inventory turnover of 10 times: Firm B
sells to cllstomers with all inventory turnover of20 times.
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d. Firm A sells fresh fruit; Firm B sells canned fruit.

e. Firm A sells and installs carpeting; Firm B sells rugs.

Inventory Types. What are the different inventory types? How do the types
differ? Why arc some types said to have dependent demand whereas other types
are said to have independent demand'?

JusI·in-Time Inventory. If a company moves to a JIT inventury management
system, what will happen to inventory turnover? What wiJI happen to total asset
turnover? What will happen to return on equity, ROE? (Hint: Remember the
Du Pont equation from Chapter 3.)
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QUESTIONS AND PROBLEMS ....
Calculating Float. You have $165.000 on deposit with no outstanding checks
or uncleared deposits. One day you write a check for $48,000. Docs this create
a disbursement float or a collection float? What is your available balance? Book
balance?

Calculating Float. You have $11,500 on deposit with no outstanding checks or
uncleared deposits. If you deposit a check for $6200, does this create a disbursement
fioat or a collection float? What is your available balance? Book balance?

Calculating Float. You have $43.000 on deposit with no outstanding checks or

uncleared deposits. Onc day you write a check for $5, I00 and then deposit a check
for $8,400. What are your disbursement. collection, and net floats?

Cash Discounts. You place an order for 900 units of Good X at a unit price of
$58. The supplier olfers terms of 1/25, net 40.

a. How long do you have to pay before the account is overdue? If you take the full
period. how much should you remit'!

h. What is the discount being offered'? How quickly must you pay to get the
discount'? If you do take the discount, how much should you remit?

c. If you don't take the discount, how much interest are you paying implicitly?
How many days' credit are you receiving?

Calculating Float. In a typical month, the Any Day Corporation receives
100 checks totaling $67,000. These are delayed three days on average. What is the
average daily tIoat'?

Calculating Net Float. Each business day, on average, a company writes checks
totaling $46,000 to pay its suppliers. The usual clearing time for the checks is four
days. Meanwhile, the company is receiving payments from its customers each day. in
the form of checks. totaling $7] ,000. The cash from the payments is available to the
firm after two days.

a. Calculate the company's disbursement float, collection Roat, and net float.

b. How would your answer to part (a) change if the collected funds were available
in one day instead of two?

Size of Accounts Receivable. Essence of Skunk Fragrances, Ltd., sells
4,000 units of its perfume collection each year at a price per unit of $400. All sales
arc on credit with terms of III 0, net 30. The discoLlnt is taken by 40 percent of the
customers. What is the amount of the company's accounts receivable? In reaction
to sales by its main competitor, Sewage Spray, Essence of Skunk is considering a

Basic
(Questions 1-14)

~
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change in its credit policy to terms of 3/10, l1et 30 to preserve its market share. How
\villthis change in policy affect accounts receivable?

8. Size of Accounts Receivable. The Real Deal Corporation has annual credit
sales of $57 million. The average collection period is 34 days. What is the average
investment in accounts receivable as shown on the balance sheet'?

9. ACP and Accounts Receivable. Miyagi Data. IIlC., sells earnings forecasts for
Japanese securities. Tts credit terms are 2/10, net 30. Based on experience. 60 percent
of all (,;lIstomers will take the discount.

a. What is the average collection period?

h. If the company sells] .200 forecasts every month at a price of $2.300 each. what
is its average balance sheet amount in accounts receivable'!

10. Size of Accounts Receivable. Two Doors Down, In(,;., has weekly credit sales
of S44,500, and the average collection period is 25 days. What is TDD's average
accounts receivable figure?

11. Terms of Sale. A firm otTers terms of 2/10, net 40. What effective annual interest
rate does the {inn earn when a customer does not take the discount? Without doing
any calculations. explain what will happen to this effective rate if:

a. The dis(,;{)Unt is (,;hanged to 3 percent.

b. The credit period is increased to 60 days.

c. The discount period is increased to 20 days.

d. What is the EAR for each scenario?

12. ACP and Receivables Turnover. Then and Now, Inc. has an average collection
period of 37 days. Its average daily investment in receivables is $91.000. What arc
annual credit sales'? What is the receivables turnover?

13. EOQ. Clap Off Manufacturing uses 1,600 switch assemblies per week and then
reorders another J,600. If the relevant (,;arrying cost per switch assembly is $4 and
the 1ixed order cost is 5650, is the company's inventory policy optimal'? Why or
why not'!

14. EOQ. The Trektronics store begins each month with 900 phasers in stock. This
stock is depleted each month and reordered. If the carrying cost per phaser is $38
per year and the fixed order cost is $530, what is the total carrying (,;ost? What
is the restocking cost? Should the company increase or decrease its order size?
Describe an optimal inventory policy for the company in terms of order size and
order frequency.

15. EOQ Derivation. Prove that when carrying costs and restocking costs are as
desnibed in the chapter. the EOQ must occur at the point where the carrying costs
and restocking costs are equal.

16. Safety Stocks and Order Points. Sache, Inc.. expects to sell 700 of its designer
suits every week. The store is open seven days a week and expects to sell the same
number of suits every day. The company has an EOQ of 500 suits and a safety stock
of 100 suits. Once an order is placed, it takes three days for Sache to get the suits in.
How many orders does the company place per year? Assume that it is Monday
morning before the store opens, and a shipment of suits has just arrived. \\lhen will
Sache place its next order?



C HAP T E R 17 Working Capital l'vlallagemcnl

17.1 Commercial Paper. ChevronTexaco sells commercial paper to interested
institutional investors. Go to the ChevronTexaco Web site at www.chevron.com.
Follow the "Investors" link to find information on Chevron's commercial paper.
What is the credit rating for ChevronTexaco's commercial paper? Now follow the
link for the commercial paper and lind the "Offering Memorandum" link. What is
the minimum size ChevronTexaco will sell? What size do they require for one- to
four-day commercial paper?

17.2 Commercial Paper Rates. What were the highest and lowest historical
interest rates for commercial paper? Go to www.stls.frb.org, tind the "FRED(')/
data" link, then the "Interest Rates" link. \\lhat were the highest and lowest
interest rates for one-, two-, and three-month AA nonfinancial commercial paper?
What about for financial commercial paper? Did these occur at the same time'?
Why might the nonfinancial and financial commercial paper rates be different'!
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CHAPTER CASE
PIEPKORN MANUFACTURING WORKING CAPITAL
MANAGEMENT, PART 2

A fter completing the short-term financial plan for
next year (at the end of Chapter 16), Gary Piepkorn

approaches you and asks about the company's credit
polley In looking at the competition, most companies
in the industry offer credit to customers, so Piepkorn
Manufacturing appears to be one of the few compa~

nies that do not. Several customers have expressed the

possibility of changing to a different supplier because
of the lack of credit. Gary is interested in knowing how
implementing a credit policy will affect the short~term

financial plan for next year. Additionally, he would like
you to Inquire as to the possibility of getting improved
credit terms for the company's purchases.

To analyze the possible switch to the new credit
terms, Gary has asked you to investigate industry
standard credit terms and rework the short-term
financial plan assuming Piepkorn Manufacturrng offers
credit to its customers. He would also like to investi
gate how better credit terms from the company's sup
pliers would affect the short-term financial plan.

You have looked at the credit policy offered by
your competitors and have determined that the
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industry standard credit policy is 1/10, net 45. The
discount will begin to be offered on the first day
of the year. You want to examine how this credit
policy would affect the cash budget and short
term financial plan. If this credit policy is imple
mented, you believe that the accounts receivable
period will be 38 days. Rework the cash budget
and short-term financial plan under the new credit
policy and a target cash balance 01 $80,000.
What interest rate are you effectively oftering
customers?

2. You have talked to the company's suppliers about
the credit terms Piepkorn receives. Currently, the
company receives terms of net 45. Your suppliers
have stated that they would olfer new credit terms
01 2/25, net 40 The discount would begin to be
offered on the first day of the year. What interest
rate are the suppliers offering the company? Re
work your cash budget and short-term financial
plan from the prevIous question assuming you
take advantage of the discount oHered.
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International Aspects of
Financial Management

AFTER READING THIS CHAPTER,
YOU SHOULD HAVE A GOOD
UNDERSTANDING OF:

DIGITAL STUDY TOOLS

The impact of political risk on international
business investing.

In February, 2007, Toyota Motor Corporation announced plans

to build a production plant in Blue Springs, Mississippi. The

plant, which was Toyota's eighth in the United States, was

expected to produce about 150,000 vehicles a year beginning

in 2010. at course, Toyota is not the only foreign-based auto

mobile company with manufacturing plants in the United States.

Foreign auto manufacturers from BMW to Subaru have plants

in the United States, and individual states offer generous (and

often controversial) economic incentives to woo potential plants.

So why would these companies build plants outside their own

countries? As this chapter explores, there are multiple reasons.

As businesses of all types have increased their reliance on

international operations, all areas of business have been strongly

affected. Human resources, production, marketing, accounting,

and strategy, for example, all become much more complex when

nondomestic considerations come into piay. This chapter dis

cusses one of the most important aspects of international busi

ness: the impact ot shitting exchange rates and what companies

(and individuals) can do to protect themselves against adverse

o

The different types of exchange rate risk and
ways firms manage exchange rate risk.

How exchange rates are quoted, what they
mean, and the difference between spot and
forward exchange rates.

Purchasing power parity and interest rate
parity and their implications for exchange
rate changes.

Self~study software

Multiple-choice quizzes

Flashcards for testing and learning

•
•
•

exchange rate movements.

sss
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18.1

American Deposi·
tary Receipt (ADR)

Security Issued in [he
US. representing shares
of a foreign stock,
allowing that stock to be
traded In the U.S.

See

www.adr.com
for more.

cross-rate

The implicit exchange
rate between two
currencies (usually
non-U.S.) quoted in
some ttllfd currency
(usually the U.S. dollar)

Eurobonds

International bonds
Issued in multiple
countries but
denominated in a
single currency (usually
the Issuer's currency)

Eurocurrency

Money deposited in a
finanCial center outside
of the country whose
currency is involved.
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Companies with significant foreign operations are often called imernational corpora
firms or Im/binationals. Such companies n1ust consider many financial factors that do

not directly affect purely domestic firms. These include foreign exchange rates, differing
interest rates from country to country. complex accounting methods for foreign operations,
foreign tax rates. and foreign government intervention.

The basic principles of corporate finance still apply to international corporations;
hke domestic companies, they seek to invest in projects that create more value for the
shareholders (or owners) than they cost and to arrange financing that raises cash at
the lowest possible cost. In other words, the net present value principle holds for both
foreign and domestic operations. but it is usually more complicated to apply the NPY
rule to foreign investments.

We won't have much to say here about the role of cultural and social differences in
international business. We also will not be discussing the implications of differing political
and economic systems. These factors are of great importance to international businesses.
but it would take another book to do them justice. Consequently, we will focus only on
some purely financial considerations in international finance and some key aspects of for
eign exchange markets.

TERMINOLOGY
A common buzzword for the student of business finance is ;;lobalizatiol/. The tirst step in
learning about the globalization of financial markets is to conquer the new vocabulary. As
with any specialty, international finance is rich in jargon. Accordingly, we get started on the
subject with a highly eclectic vocabulary exercise.

The terms that follow are presented alphabetically, and they are not all of equal
importance. We choose these particular ones because they appear frequently in the fi
nancial press or because they illustrate some of the colorful language of international
finance.

1. An American Depositary Receipt. or ADA. is a security issued in the United
States that represents shares of a foreign stock, allowing that stock to be traded in
the United States. Foreign companies use ADRs, which are issued in U.S. dollars,
to expand the pool of potential U.S. investors. ADRs are available in two forms:
company sponsored. which are listed on an exchange, and unsponsored, which
usually are held by the investment bank that deals in the ADR. Both forms are
available to individual investors, but only company-sponsored issues are quoted
daily in newspapers.

2. The crosswrate is the implicit exchange rate between two cUlTencies (usually
non-U.S.) when both are quoted in some third currency, usually the U.S. dollar.

3. A Eurobond is a bond issued in multiple countries. but denominated in a single
currency, usually the issuer's home currency. Such bonds have become an important
way to raise capital for many international companies and governments. Eurobonds
are issued outside the restrictions that apply to domestic offerings and are syndicated
and traded mostly from London. Trading can and does take place anywhere there is a
buyer and a seller.

4. Eurocurrency is money deposited in a financial center outside of the country
whose currency is involved. For instance, Eurodollars-the most widely used
Eurocurrency-are U.S. dollars deposited in banks olltside the U.S. banking
system.
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5. Foreign bonds. unlike Eurobonds, arc issued in a single country and are usually
denominated in that country's currency. Often, the country in which these bonds are
issued will draw distinctions between them and bonds issued by domestic issuers,
including different tax laws, restrictions on the amount issued, and tougher
disclosure rules.

Foreign bonds often arc nicknamed for the country where they are issued:
Yankee bonds (United States), Samurai bonds (Japan), Rembrandt bonds (the
Netherlands), and Bulldog bonds (Britain). Partly because of tougher regulations and
disclosure requirements, the foreign-bond market hasn't grown in past years with the
vigor of the Eurobond market. A substantial portion of all foreign bonds are issued
in Switzerland.

6. Gilts, technically, are British and Irish government securities, although the term
also includes issues of local British authorities and some overseas pubhc-sector
offerings.

7. The London Interbank Offer Rate (LiBOR) is the rate that most international banks
charge one another for loans of Eurodollars overnight in the London market. LIBOR
is a cornerstone in the pricing of money market issues and other debt issues by both
government and corporate borrowers. Interest rates are frequently quoted as some
spread over LIBOR, and they then float with the LIBOR rate,

8. There are two basic kinds of swaps: interest rate and currency. An interest rate swap
occurs when two parties exchange a noating-rate payment for a fixed-rate payment
or vice versa. Currency swaps are agreements 10 deliver one currency in exchange
for another. Often both types of swaps are used in the same transaction when debt
denominated in different currencies is swapped.

CONCEPT QUESTIONS

IS,la What are the differences between a Eurobond and a foreign bond?

lS.1b What are Eurodollars?

FOREIGN EXCHANGE MARKETS
AND EXCHANGE RATES

The foreign exchange market is undoubtedly the world's largest financial market. It is
the market where one country's currency is traded for another's. Most of the trading takes
place in a few currencies such as the U.S, dollar ($), the British pound sterling (£), the
Japanese yen (¥), and the euro (€). Table 18.1 lists some of the more common currencies
and their symbols.

The foreign exchange market is an over-the-counter market, so there is no single location
where traders get together. Instead, market pmticipants are located in the major commercial
and investment banks around the world. They communicate using computer terminals, tel
ephones, and other telecommunications devices. For example, one communications network
for foreign transactions is the Society for Worldwide Interbank Financial Telecommunications
(SWIFT), a Belgian nOl-for-profit cooperative. Using data transmission lines, a bank in New
York can send messages to a bank in London via SWIFT regional processing centers.
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foreign bonds

International bonds
issued in a single
country, usually
denominated in that
country's currency

gilts

British and Irish
government securities

London Interbank
after Rate (L1BOR)

The rate most
International banks
charge one another for
overnight Eurodollar
loans

For current UBOR

rates, see
www.hsh.com.

swaps

Agreements to
exchange two securities
or currencies.

18.2'" ,~- - -

Information on doing

business globally can
be found at

www.
internationalist.

com/business.

foreign exchange
market

The market in which
one country's currency
IS traded for another.
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TABLE 18.1

International currency
symbols

VIsit SWIFT at

www.swift.com.

For online currency

rates, go to
www.bloomberg.
com/markets/
currencies/fxc.
html.

exchange rate

The pnce of one
country's currency
expressed in terms
of another country's
currency
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Country Currency Symbol

Australia Dollar A$

Brazil Real R$
Canada Dollar Can$

China Yuan (Renminbi) 'IT

Denmark Kroner DKr

EMU (Eurozone) Euro €
India Rupee Rs
Iran Rial RI
Japan Yen ¥
Kuwait Dinar KD

Mexico Peso Ps
New Zealand Dollar NZ$

Norway Kroner NKr

Saudi Arabia Riyal SR
Singapore Dollar S$

South Africa Rand R
South Korea Won W

Sweden Krona Skr

Switzerland Franc SF

Thailand Baht 8
Turkey Lira £
United Kingdom Pound £
United States Dollar $

The many ditTerent types of participants in the foreign exchange market include the
following:

1. Importers who pay for goods in foreign currencies.

2. Exporters who receive foreign currency and may want to convert to their domestic
currency.

3. Portfolio managers who buy or sell foreign stocks and bonds.

4. Foreign exchange brokers who match buy and sell orders.

5. Traders who "make a market" in foreign currencies.

6. Speculators who try to proflt from changes in exchange rates.

Exchange Rates

An exchange rate is simply the price of one country's currency expressed in terms of
another country's currency. In practice. almost all trading of currencies takes place in terms
of the U.S. dollar. For example, both the Swiss franc and the Japanese yen are traded with
their prices quoted in U.S. dollars. Exchange rates are constantly changing. OUf nearby
YVrJrk the Web box shows you how to get up-to-the-minute rates.

Exchange Rate Quotations Figure 18.1 reproduces exchange rate quotations as
they appear in Tile Wall Street JaurJIul. The first column (labeled "in U.S. $'") gives the
number of dollars it takes to buy one unit of foreign currency. For example, the Australian
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YOU just returned from your dream vacation to Jamaica and feel rich since you have 10,000

Jamaican dollars left over. You now need to convert this to U.S. dollars. How much will you have?

You can look up the current exchange rate and do the conversion yourself, or simply work the Web. We

went to www.xe.comandusedthecurrencyconverteronthesitelofindout.This is whal we found:

UW rTlld·rn"lksl l"les as of2007 0204 21 4005 VTC

10,000.00 JMD =148.335 USD
Jamaica DoUals Unrt€d Slales Dollars

l.,to()~O.o1~8;l3$USD lUSD·67~1~9,M)

LoOkS like you left Jamaica just before you ran oul of money.
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FIGURE 18.1

Currencies February 1, 2007 Exchange rate

U.S.-dollar foreign-exchange rates in late New York trading
quotations

uS$vs, US$vs.
- Tl1urs - YTD,l1g - Tl1urs - YTD cl19

(ounlry/currency in US$ per US$ (l',) Country/currency inUS$ p~USS (ll)

Americas Europe
Argentina peso'" 3222 3.1037 L5 CztKhRep.koruna' . .04626 21.617 3.8
Brazil real .4781 2.0916 -2.1 Denmark krone .1747 5.7241 1.3
Canadadollar .8483 1.1788 1.1 Euroareaeuro 1.3020 .7680 1.4
1-mos forward .8490 1.1779 1.1 Hungary forint .005106 195.85 ~8

3-mos forward .8505 1.1758 1.1 Malta lira 3.0350 .3295 1.3
6-mos forward .8527 1.1727 1.1 Norwaykrone .1601 6.2461 0.2

Chile peso .001835 544.96 ~. PoIandzloty .3339 2.9949 3.1
Colombia peso ,0004461 2241.65 OJ Russiaruble; .03775 26.490 0.'
EeuadorUS dollar 1 1 Slovak Rep koruna .03737 26.759 2.5
MeKieo peSO'" .0912 10.9685 1.5 Sweden krona .1437 6.9589 L7
Peru new sol .3129 3.196 unch Switzerland franc .8039 1.2439 2.1
Uruguaypeso t 04130 2.21 -0.7 1-mos forward .806 1.2408 2.1
Venezuela bolivar .000466 2145.92 unch 3-mos rorward .8102 1.2343 2.1

Asia-Pacific
6-mos forward .8162 1.2252 U

Turkeylira"" .7118 1.4048 -O~

Australian dollar .7738 1.2923 2.0 UKpound 1.9669 .5084 -0.5
China yuan .1289 7.7588 -0.'

1-mos forward 1.9668 .5084 -004
Hong KOIl!l dollar .1281 7.8056 0.4 3-mos forward 1.9661 .5086 -0.'
India rupee .02272 44.014 -0.2 6-mos forward 1.9643 .5091 -0.3
Indonesia rUPiah 0001101 9083 1.0 Middle Ea5l/Africa
Japan yen .008284 120.71 1.'
1-mos forward .00832 120.26 1.5 Bahrain dollar 2.6523 .3770 unch
3-mos forward .00838 119.27 1.' Eqypt pound'" .1756 5.6954 -0.3
6·mos rorward .00848 117.87 L' Israel shekel .2356 4.2445 0.7

Malaysia rlnggits§ .2857 3.5002 -0.8 Jordan dinar 1.4104 .7090 unch
NewZealanddollar .6817 1.4669 3.3 Kuwaitdinar 3.4577 .2892 0.0
Pakistan rupee .01643 60.864 0.1 lebanon pound .0006614 1511.94 unch
Phil1ipines peso .0205 48.709 -0.7 Saudia Arabia riyal .2666 3.7509 uneh
Singapore dollar .6518 1.5342 0.1 South Africa rand .1396 71633 ~.
South Korea won .0010672 937.03 0.8 UnArabRepdirhm .2723 3.6724 unch
Taiwan dollar .03044 32.852 0.8
Thailandbaht .02849 35.100 -LD SDRtt 1.4961 .6684 0.6

Floatin9 rate 'j'FinanClal §Government rate *Russian Central Bank rate "'''Rebasedas of Jan 1.
2005 [TSpeClal Drawing Rights (SDR); from the International Monetary Fund; based on exchange rates
for U.s. British and Japanesecurrencies.
Note: Based on trading among banksof51 millIOn and more, as quotedat 4p.m ETby Reuters.

Source: The Waif Street Journal, February 1,2007. © Dow Jones & Co. Reprinted
with permiSSion.
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Get up-to-the-minute
exchange rates at
www.xe.com
andwww.
exchangerate.com.

Current and historical
foreign exchange
data are available at
many Web sites. A
particularly good site
is maintained by the
Federal Reserve Bank
of St. Louis. Go to
www.stlouisfed.org
and find their "FRED'!'!"
link for up-to-date
exchange rate data.
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dollar is quoted at .7738, which means that you cao buy one Australian dollar with .7738
U.S. dollar.

The second column shows the amount of foreign currency per U.S. dollar. The
Australian dollar 1S quoted here at 1.2923, so you can get 1.2923 Australian dollars for
one U.S. dollar. Naturally. this second exchange rate is just the reciprocal of the first one;
1/.7738 = 1.2923, allowing for a rounding error.

A Yen for Euros

Suppose you have $1,000. Based on the rates in Figure 18 1, how many Japanese yen can you get?

AlternatIVely, If a Porsche costs € 200.000 (€ IS the symbol for the euro), how many dollars will you

need to buy it?

The exchange rate In terms 01 yen per dollar is 120 71 Your $1 ,000 will thus ge1 you:

$1.000 x 120.71yenper$1 ~ 120.710 yen

SInce the exchange rate In terms of dollars per euro is 1 3020. you will need

€ 200.000 x 13020$ per euro ~ $260,400

Cross-Rates and Triangle Arbitrage Using the U.S. dollar as the common denomi
nator in quoting exchange rates greatly reduces the number of necessary cross-currency
quotes. For example, with five major currencies, there would potentially he 10 exchange
rates instead of just 4. Also. the fact that the dollar is used throughout cuts down on incon
sistencies in the exchange rate quotations.

Earlier, we defined the cross-rate as the exchange rate for a non-U.S. currency ex
pressed in terms of another non-U.S. currency. For example, suppose we observed the
following for the Mexican peso (Ps) and the Swiss franc (SF):

Ps per $1 = 10.00

SF per $1 ~ 2,00

Suppose the cross-rate is quoted as:

Ps per SF = 4.00

What do you think')
The cross-rate here is inconsistent with the exchange rates. To see this, suppose you

have SIOO. If you convert th1s to Swiss francs, you will receive:

$100 x SF 2 per $1 = SF 200

If you convert this to pesos at the cross-rate. you will have:

SF200 x Ps 4 per SF 1 =Ps 800

However, if you just convert your dollars to pesos without going through francs, you will have:

$100 x Ps 10 per $1 = Ps 1,000

What we see is that the peso has two prices. Ps 10 per $1 and Ps 8 per $], depending on
how we get the pesos.
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To make money, we want to buy low, sell high. The important thing to note is that
pesos are cheaper if you buy them with dollars because you get 10 pesos instead of just 8.
You should proceed as follows:

1. Buy 1,000 pesos for $100.

2. Use the LOaD pesos to buy Swiss francs at the cross-rate. Since it takes four pesos to
buy a franc, you will receive Ps 1,00014 = SF 250.

3, Use the SF 250 to buy dollars. Since the exchange rate is SF 2 per dollar, you receive
SF 250/2 = S125. for a round-trip profit of $25.

4, Repeat Steps 1 through 3.

This particular activity is called triangle arbilmge because the arbitrage involves
moving through three different exchange rates:

~PSIO/SI~

SF 2/S1 = $.50/SF 1 • Ps 4/SF I ~ SF .25/Ps I

To prevent such opportunities, it is not difficult to see that since a dollar will buy you
either IO pesos or two francs, the cross-rate must be:

(Ps 10/$11/(SF 2/$11 =Ps S/SF 1

That is, five pesos per franc. If it were anything else. there would be a triangle arbitrage
opportunity.

Shedding Some Pounds

Suppose the exchange rales for the British pound and Swiss franc are

Pounds per $1 = .60

SF per $t = 2.00

The cross-rate is three francs per pound. Is thiS consistent? Explain how to go about making some money

The cross-rate should be SF 2.00/£ 60 = SF 3.33 per pound You can buy a pound for SF 3 in one

market, and you can sell a pound for SF 3 33 in another So we want to first get some francs, then use

the francs to buy some pounds, and then sell the pounds Assuming you had $100, you could:

1 Exchange dollars for francs $100 x 2 = SF 200

2 Exchange francs for pounds: SF 200/3 = £66 67.

3. Exchange pounds for dollars: £66,67/60 = $111 12.

This would result In an $11.12 round-trip profit

Types of Transactions

There are two basic types of trades in the foreign exchange market: spot trades and forward
trades. A spot trade is an agreement to exchange currency "on the spot," which actually
means that the transaction will be completed, or settled. within two business days. The
exchange rate on a spot trade is called the spot exchange rate. Implicitly, all of the ex
change ratcs and transactions we have discussed so far have referred to the spot market.
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For international
news and events, visit
www.ft.com.

spot trade

An agreement to trade
currencies based on the
exchange rate today for
settlement within two
business days.

spot exchange rate

The exchange rale on
a spot trade.
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forward trade

Agreement to
exchange currency at
some time In the future

forward exchange
rate

The agreed-upon
exchange rate to be
used In a lorward
trade.

18.3
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A forward trade IS an agreement to exchange currency at some time in the future. The
exchange rate that will be used is agreed upon today and is called the forward exchange

rate. A forward trade will normally be settled sometime in the next 12 months.
If you look back at Figure 18.1, you will sec forward exchange rates quoted for some

of the major currencies. For example, the spot exchange rate for the Swiss franc IS SF 1
= 5.8039. The six-month forward exchange rate is SF 1 = $.8162. This means that you
can buy a Swiss franc today for $.8039, or you can agree to take delivery of a Swiss franc in
six months and pay $.X 162 at that time.

Notice that the Swiss franc is more expensive in the forward market ($.8162 versus
$.8039). Since the Swiss franc is more expensive in the future than it is today, it is said to
be selling at a premiulll relative to the dollar. For the same reason, the dollar is said to be
selling at a discount relative to the Swiss franc.

Why does the forward market exist'? One answer is that it allows businesses and in
dividuals to lock in a future exchange rate today, thereby eliminating any risk from unfa
vorable shifts in the exchange rate.

Looking Forward

Suppose you are expecting to receive a million Bntlsh pounds In SIX months. and you agree to a for

ward trade to exchange your pounds lor dollars Based on Figure 18 1, how many dollars will you get

In six months? Is the pound selling al a dlscounl or a premium relative to the dollar?

In Figure 18.1. the spot exchange rate and the six-month forward rate In terms of dollars per

pound are $1.9669 = £1 and $1 9643 = £1, respectively If you expect £1 million In SIX monlhs, lhen

you Will get £1 million x $1 9643 per £ = $1.9643 mIllion Since It IS less expensive to buy a pound in

the forward market than In the spot market ($1 9643 versus $1 ,9669), the pound IS selling at a discount

relative to the dollar

As we mentioned earlier, it is standard practice around the world (with a few excep
tions, including the euro) to quote exchange rates in terms of the U.S. dollar. This means
that rates are quoted as the amount of currency per U.S. dollar. For the remainder of this
chapter, we will stick with this form. Things can get extremely confusing if you forget this.
Thus, when we say things like "the exchange rate is expected to rise," it is important to
remember that we are talking about the exchange rate quoted as units of foreign currency
per U.S. dollar.

CONCEPT QUESTIONS

18.2a What is triangle arbitrage?

18.2b What do we mean by the three-month forward exchange rate?

18.2c If we say that the exchange rate is SF 1.90. what do we mean?

PURCHASING POWER PARITY
Now that we have discussed what exchange rate quotations mean, we can address an obvi
ous question: What determines the level of the spot exchange rate? In addition, we know
that exchange rates change through lime. A related question is thus, What determines the
rate of change in exchange rates? At least part of the answer in both cases goes by the name
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of purchasing power parity (PPP), and it is the idea that the exchange rate adjusts to keep
purchasing power constant among currencies. As we discuss next, there are two forms of
PPP: absolute and relative.

Absolute Purchasing Power Parity

The basic idea behind absolute purchasing power parity is that a commodity costs the
same regardless of what currency is used to purchase it or where it is selling. This is a very
straightforward concept. If a beer costs £2 in London, and the exchange rate is £.60 per dol
lar, then a beer costs £2/.60 = $3.33 in New York. In other words. absolute PPP says that
$1 will buy you the same number of, say, cheeseburgers, anywhere in the world.

More formally, let So be the spot exchange rate between the British pound and the U.S.
dollar today (Time 0), and remember that we are quoting exchange rates as the amount of
foreign currency per dollar. Let P l ,,, and P liK be the current U.S. and British prices, respec
tively, on a particular commodity, say, apples. Absolute PPP simply says that:

PUK = So X Pus

This tells us that the British price for something is equal to the U,S. price for that same
something, multiplied by the exchange rate.

The rationale behind PPP is similar to that behind triangle arbitrage. If PPP did not
hold, arbitrage would be possible (in principle) if apples were moved from one country to
another. For example. suppose apples in New York are selling for $4 per bushel, while in
London the price is £2.40 per bushel. Absolute PPP implies that:

P UK = So X Pus

£2.40 = So x $4

So = £2.40/$4 = £.60

That is, the implied spot exchange rate is £.60 per dollar. Equivalently, a pound is worth
$1/£.60 = $1.67.

Suppose, instead, that the actual exchange rate is £.50. Starting with $4, a trader could
buy a bushel of apples in New York, ship it to London, and sell it there for £2.40. Our trader
could then convert the £2.40 into dollars at the prevailing exchange rate, So = £.50, yield
ing a total of £2.401.50 = $4.80. The round-trip gain is 80 cents.

Because of this profit potential, forces are set in motion to change the exchange rate
and/or the price of apples. In our example, apples would begin moving from New York to
London. The reduced supply of apples in New York would raise the price of apples there,
and the increased supply in Britain would lower the price of apples in London.

In addition to moving apples around, apple traders would be busily convel1ing pounds
back into dollars to buy more apples. This activity increases the supply of pounds and
simultaneously increases the demand for dollars. We would expect the value of a pound to
faIL This means that the dollar is getting more valuable, so it will take more pounds to buy
one dollar. Since the exchange rate is quoted as pounds per dollar, we would expect the
exchange rate to rise from £.50.

For absolute PPP to hold absolutely, several things must be true:

1. The transaction costs of trading apples-shipping, insurance, spoilage, and so
on-must be zero.

2. There must be no barriers to trading apples, such as taritfs, taxes, or other political
barriers such as VRAs (voluntary restraint agreements).

3. Finally, an apple in New York must be identical to an apple in London. It won't do
for you to send red apples to London jf the English cat only green apples.
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Given the fact that the transaction costs are not zero and that the other conditions are rarely
exactly met, it is not surprising that absolute PPP is really applicable only to traded goods,
and then only to very uniform ones,

For this reason, absolute PPP does not imply that a Mercedes costs the same as a Ford
or that a nuclear power plant in France costs the same as one in New York, In the case of
the cars, they are not identical. In the case of the power plants, even if they were identical,
they are expensive and very difficult to ship. On the other hand, we would be very surprised
to see a significant violation of absolute PPP for gold. See our nearby Reality B,vtes box for
an interesting example of PPP violations,

Relative Purchasing Power Parity

As a practical matter, a relative version of purchasing power parity has evolved. Rela
tive purchasing pOlVer parity does not tell us what determines the absolute level of
the exchange rate. Instead, it tells what determines the change in the exchange rate
over time.

The Basic Idea Suppose the British pound-U.S. dollar exchange rate is currently
So = £.50. Further suppose that the inflation rate in Britain is predicted to be
]a percent over the coming year and (for the moment) the inflation rate in the
United States is predicted to be zero. What do you think the exchange rate wiJ] be
in a year?

If you think about it, a dollar currently costs .50 pound in Britain. With] a per
cent inflation, we expect prices in Britain to generally rise by ] 0 percent. So we ex
pect that the price of a dollar will go up by 10 percent, and the exchange rate should
rise to £.50 X 1.] = £.55.

If the inflation rate in the United States is not zero. then we need to WOITy about the
relative inflation rates in the two countries. For example, suppose the U.S. inflation rate is
predicted to be 4 percent. Relative to prices in the United States, prices in Britain are ris
ing at a rate of 10% - 4% :=: 6% per year. So we expect the price of the dollar to rise by
6 percent, and the predicted exchange rate is £.50 X 1.06 = £.53.

The Result In general. relative PPP says that the change in the exchange rate is deter
mined by the ditTercnce in the inflation rates of the two countries. To be more specific. we
wilt use the following notation:

50 = Current (Time O)spot exchange rate (foreign currency per dollar)

E(5t ) ;::: Expected exchange rate in t periods

hus ;::: Inflation rate in the United States

hFC ;::: Foreign country inflation rate

Based on our discussion just above, relative PPP says that the expected percentage change
in the exchange rate over the next year. fE(Sd - Sol/So. is:

[18.1]

In words, relative PPP simply says that the expected percentage change in the exchange rate
is equal to the difference in inflation rates. If we rearrange this slightly. we get:

[18.2]

This result makes a certain aTllount of sense, but care must be used in quoting the exchange
rate.
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A s we discussed in the chapter, absolute purchasing
power parity (PPP) does not seem to hold in practice.

One of the more famous violations of absolute PPP is the Big

Mac Index constructed by The Economist. To construct the
index, prices for a Big Mac in different countries are gathered

from McDonald's. Below you will find the February 2007 Big
Mac index from www.economisLcom (we wi1lleave it to you to

find the most recent index).
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As you can see from the index, absolute PPP does
not seem to hold, at least for the Big Mac. In fact, in only 9
of the 29 currencies surveyed by The Economist is the ex
change rate within 10 percent 01 that predicted by absolule
PPP. The largest disparity is in Iceland, where the currency
is apparently overvalued by 131 percent. And 17 of the 46
currencies are "incorrectly" priced by more than 40 percent.
Why?

There are several reasons. First, a Big Mac is not re
ally transportable. Yes. you can load a ship with Big Macs
and send it 10 Denmark where the currency is supposedly
overvalued by 50 percent. But do you really think people
would buy your Big Macs? Probably not. Even though it is
relatively easy to transport a Big Mac, it would be relatively
expensive, and the hamburger would suffer in quality along
the way.

Also, if you look, Ihe price of the Big Mac in the United
States is the average price from New York, Chicago, San
Francisco, and Atlanta. The reason is that the Big Mac does
not sell for the same price in different parIs of the United
Slates, where presumably they are all purchased with the
dollar. The cost of living and competition are only a few
of the factors that will affect the price of a Big Mac in the
United States. Since Big Macs are not priced the same in
the same currency, would we expect absolute PPP to hold
across currencies?

Finally, differing tastes can account for the apparent
discrepancy. In the United States, hamburgers and fast food
have become a staple of the American diet. In other countries,
hamburge.rs have not become as entrenched. We would expect
the price of the Big Mac to be lower in the United Stales since
there is more fast food competition.

Having examined the Big Mac prices, we should say
that absolute PPP should hold more closely for more easily
transportable items. For instance, there are many compa
nies with stock lis led on both the NYSE and the stock ex
change of anolher country. If you examine the share prices
on the two exchanges, you will lind that the price of the
stock ;s almost exactly what absolute PPP would predict.
The reason is that a share of stock in a particular company
is (usually) the same wherever you buy it and whatever cur
rency is used .

In our exumple involving Brilain and the United States, relative PPP tells us that the
exchange rate will rise by It •.c - Izus = 10% - 4% = 6%- per year. Assuming that the dif
ference in inflation rates doesn't change, the expected exchange rate in two years. E(S1).

will therefore be:
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E(5,) = E(5,) x (1 + .06)

= .53 x 1.06

=.562

otil:C thai we could have written this as:

E(5,) ~ .53 x 1.06

= (.50 x 1.06) x 1.06

= .50 x 1.062

In general, relative PPP says that the expected exchange rate at some time in the future,
E(S,), is:

[18.3]

EXAMPLE 118.4

Because we don', really expect absolute PPP to hold for most goods. we will focus on
relative PPP in any future discussion. Hcncefol1h, when we refer to PPP \vithout fUl1hcr
qualification. we mean relative PPP.

It's All Relative

Suppose the Japanese exchange rale IS currently 105 yen per dollar The inflation rale in Japan over

the next three years will run. say. 2 percent per year. while the U.S. Inflation rale will be 6 percent

Based on relative PPP, what will the exchange rale be In three years?

Since the U S. inflation rate is higher, we expect that a dollar wIll become less valuable The ex

change rate change will be 2% - 6% = -4% per year. Over three years, the exchange rate will faillo

E(S,) = S, x [1 + (llc - h"l]'
= 105 x [1 + (-.04)]'

== 92.90 yen per dollar

Currency Appreciation and Depreciation We frequently hear things like "the
dollar strengthened (or weakened) in financial markets today" or "the dollar is expected to
appreciate (or depreciate) relative to the pound." Whcn we say that the dollar strcngthens,
or appreciates, we mean that the value of a <.Iollar rises. so il takes more foreign currency
to buy a dollar.

What happens to the ex.change rates as currencies fluctuate in value depcnds on how
exchange rates are quoted. Since we are quoting them us units of foreign currency per dol
lar, the exchange rate moves in thc same direction as the vulue of the dollar: It rises as the
dollar strengthens. and it falls us the dollar weakens.

Relative PPP tells liS that the exchange rate will rise if the U.S. inflation rate is lower
than the foreign country's. This happens because the foreign currency depreciates in value
and therefore weakens relative to the dollar.

CONCEPT QUESTIONS

18.3a What does absolute PPP say? Why might it not hold for many types of goods?

18,3b According to relalive PPP, what determines the change in exchange rates?
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EXCHANGE RATES AND INTEREST RATES
The next issue we need lU address is the relationship between spot exchange rates. forward
exchange rates. and nominal interest rates. To get sInned. we need some additional notation:

F, = Forward exchange rate for settlement at time t

Rus =U.S. nominal risk-free interest rate

RFC =Foreign country nominal risk-free interest rate

A!'. before. we will use Su to stand forthe spot exchange rate. You can take the U.S. nominal
risk-free rate. R\IS' to be the T-bill rate.

Covered Interest Arbitrage

Suppose we observe the following information about U.S. and Swiss currency in the market:

18.4

567

So = SF 2.00

F, = SF 1.90

Rus = 10%

Rs = 5%

where Rs is the nominal risk-free rate in Switzerland. The period is one year. so F 1 is the
36U-day forward rate.

Do you see an arbitrage opportunity here'! There is one. Suppose you have $1 to in
vest, and you want ,1 riskless investment. One option YOll have is to invest the 51 in a risk
less U.S. investment such as a J60-day T-bill. We will call this Strategy I. If you do this,
then, in one period, your $1 will be worth:

$ value in 1 period =$1(1 + RusJ

= $1.10

Alternatively, you can invest in the Swiss risk-free investment. To do this. you need to
convert your $1 to francs and simultaneously execute <l forward trade to convert francs back
to dollars in one year. We will call this Strategy 2. The neccssary steps would be as follows:

I. Convert your S I to $1 X So ~ SF 2.00.

2. At Lhc same time. enter into a forward agreemcnt to convert francs back to dollars
in one year. Sinl'e the forward rate is SF 1.90. you get S I for every SF 1.90 that you
have in one ycar.

3. Invest your SF 2.00 in Switzerland at R". In one year. you will have:

SF value in 1 year = SF 2.00 x (1 + RsJ

= SF 2.00 x 1.05

= SF 2.10

4. Convert your SF 2.10 back to dollars at the agreed-upon rate of SF 1.90 = $1. You
end up with:

S value in 1 year = SF 2.10/1.90

=$1.1053

Notice that the value in one year from this strategy can be written as:

$ value in 1 year = $1 x So x (1 + RsJ/FI

= $1 x 2.00 x 1.05/1.90

= $1.1053

For exchange rates
and even pictures of

non-U.S. currencies,

see
www.travlang.
com/money.
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The return on this investment is apparently lO.S3 percent. This is higher than the 10 percent
we get from investing in the United States. Since both investments are risk-free. there is an
arbitrage opportunity.

To exploit the difference in interest rates. you need to borrow, say. $5 million at the
lower U.S. rate and invest it at the higher Swiss rate. What is the round-trip profit from do
ing this'? To tind out. we can work through the steps above:

How are the
international markets

doing? Find out at
marketwatch.com.

1. Convert the $5 million at SF 2.00 = $1 to get SF 10 million.

2. Agree to exchange francs for dollars in one year at SF 1.90 to the dollar.

3. Invest the SF I() million for one year at R" = 5%. You end up with SF
10.5 millioo.

4. Convert the SF 10.5 million back to dollars to fulfill the forward contract. You
receive SF 10.5 million/1.90 ~ $5.526.316.

5. Repay the loan with interest. You owe $5 million plus 10 percent interest. for a
total of 55.5 million. You have $5.526,316. so your round-trip profit is a risk-free

526.316.

The activity that we have illustrated here goes by the name of corered interest arbitraxe.
The term corered refers to the fact that we are covered in the event of a change in the ex
change rate since we lock in the forward exchange rate today.

Interest Rate Parity

If we assume that signillcant covered interest arbitrage opportunities do not exist. then
there must be sOllle relationship between spot exchange rates. forward exchange rates,
and relative interest rates. To see what thi~ relationship is. note that, in general, Strategy 1
above. investing in a riskless U.S. investment. gives us (1 + Rus) for every dollar we
invest. Strategy 2. investing in a foreign risk-free inv~stment. gives us 511 X (1 + Rid/F)
for every dollar we invest. Since these have to be equal to prevent arbitrage. it must be the

case that:

1. + Rus ;:: So x (1 + RFcJ/F1

Rearranging this a hit gets us the famous interest rate parity (IRP) condition:

Very loosely. what IRP says is that any difference in interest rates between two
countries for some period is just offset by the change in the relative value of the
currencies, thereby eliminating any arbitrage possibilities. Notice that we could also

write:

There is a very useful approximation for IRP that illustrates very clearly what is
going on and i~ not difficult to remember. If we denne the percentage forward premium
or discount as (F , - .)'II)/SO' then IRP says that this percentage premium or discount is
(/ppro;rimately equal to the difference in interest rates:

[18.5]

[18.4]

interest rate parity
(IRP)

The condition slallng
that the Interest rate
differential between
two countnes IS equal
to the percentage
difference between the
forward exchange rate
and the spot exchange
rate.

F1 = So x [1 + (RFC - RusJ] [18.6]

In general. if we have I periods instead of just one. the IRP approximation will be writ
ten as:

F l ;:: So x [1 + (RFC - RusJ]! [18.7]
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Parity Check

Suppose the exchange rate for Japanese yen, S> IS currently ¥120 =0 $1 If the Interest rate In the

United States IS RIIS = 10% and Ihe Interest rate In Japan IS R", = 5%. then what must the one-year

forward rate be to prevent covered interest arbitrage?

From IRP. we have'

F, = 51' x [1 + (RJ - Rusl]

~ ¥120 x [1 + (05 -10)]

~ ¥120 x 95

~ ¥114

Notice thal the yen will sell at a premium relative to the dollar (why?).

CONCEPT QUESTIONS

18.4a What is interest rate parity?

18.4b Do you expect that interest rate parity will hold more dosely than purchasing power
parity? Why?

EXCHANGE RATE RISK
Exchange rate risk is the natural consequence of international operations in a world
where relative currency values move up and down. As we discuss next. there are three dif
ferent types of exchange rate risk. or exposure: short-run exposure. long-run exposure, and
translation exposure.

Short·Run Exposure

The day-tn-day Huctuations in exchange rales create short-run risks for international firms.
Most such nnns have contractual agreements to buy and sell goods in the near future at
set prices. When different cUlTencies are involved, such transactions have an extra element
of risk.

For example, imagine that you are importing imitation pasta from Italy and reselling
it in the United States under the 1mpasta brand name. Your largest customer has ordered
10.000 cases of lmpasta. You place the order with your supplier today. but you won't pay
until the goods arrive in 60 days. Your selling price is $6 per case. Your cost is €4.48 per
case. and the exchange rate is currently €0.80. so it takes €0.80 to buy $1.

At the current exchange rate. your cost in dollars from tilling the order is
€4.48/€0.80 = $5.60 per case, so your pretax profit on the order is lO,OOO X ($6 - 5.60) =
$4,000. However. the exchange rate in 60 days will probably be different. so your profit
will depend on what the exchange rate in the future turns Ollt to be.

For example, if the rate gnes to €0.85, your cost is €4.48/€0.85 = $5.27 per case.
Your proht goes to $7.294. If the exchange rate goes to. say, €O.747. then your cost is
€4.48/€0.747 = $6 per case, and your profit is zero.

The short-run exposure in our example can be reduced or eliminated in several ways. The
most obvious way is to enter a forward exchange agreement to lock in an exchange rate. For
example, suppose the 60-day forward rate is €0.82. What will your profit be if you hedge"
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If you hedge. you lock in an exchange rate of €(UQ. Your cost in dollars will thus be
€4.48/€0.82 ~ $5.46 per case, so your profit will be Ia.ooo X ($6 - 5.46) ~ $5.400.

Long-Run Exposure

In the long run. the value of a foreign operation can fluctuate because of unanticipated
changes in relative economic conditions. For example. imagine that we own a labor
intensive assembly operation located in another country to take advantage of lower wages.
Through time, unexpected changes in economic conditions can raise the foreign wage
levels to the point where the cost advantage is eliminated or even becomes negative.

Hedging long-run exposure is more difficult than hedging short-term risks. For one
thing, organized forward markets don't exist for such long-term needs. Instead. the pri
mary option that firms have is to try to match up foreign currency inflows and outflows.
The same thing goes for matching foreign currency---denominated assets and liabilities.
For example. a firm that sells in a foreign country might try to concentrate its raw material
purchases and labor expense in that country. That way. the dollar values of its revenues and
costs will move up and down together.

Similarly. a firm can reduce its long-run exchange risk by borrowing in the foreign
country. Fluctuations in the value of the foreign subsidiary's assets will then be at least
partially offset by changes in the value of the liabilities.

One of the more common methods Llsed to reduce long-term exchange rate exposure
is to build a plant in the country that imports the products. As we mentioned to start the
chapter, this method is often uSl2d in the automotive indLL~try. Honda, Toyota. and BMW. to

name a few. have built plants in the United States. BMW's situation is particularly interest
ing. It produces about 160.000 cars per year in South Carolina and exports about 100.000
of them. The costs of manufacturing the cars arl2 mostly paid in dollars, and when BMW
exports the cars to Europe. it receives curns. So. when the dollar weakens, these vehicles
bccome more profitable for BMW. At the same time. BMW imports about 217,000 more
cars to the United States each year. The costs of manufacturing these imported cars are
mostly in euros. so they become less profitable when the dollar weakens. Taken together.
these gains and losses tend to offset each other and provide BMW with a natural hedge.

Translation Exposure

When a U.S. company calculates its accounting net income and EPS for some period. it
must "translate" everything into dollars. This can create some problems for the accountants
when there are significant foreign operations. In particular. two issues arise:

1. What is the appropriate exchange rate to use for translating each balance sheet
account'?

2. How should balance sheet accounting gains and losses from foreign currency
translation be handled?

To illustrate the accounting problem, suppose that we started a small foreign sub
sidiary in Lilliputia a year ago. The local currency is the gulliver, abbreviated GL. At the
beginning of the year. the exchange rate was GL 2 = $1, and the balance sheet in gullivers
looked like this:

Assets GL 1,000 Liabilities
Equity

GLSOO
500

At two gullivers to the dollar, the beginning balance sheet in dollars was:
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where
Q. Cash fluw from assCb = Operating ca.'ih fto~ (OCF) -

Net capilal spending - Change in net working ,,·••pital (NWC)

(I) Operating cash flow = Earnings before inlerest and taxes
(EBIT) + Depreciation - Tuxes

(2) Net (,:apitaJ spending: = EnJing net tlxcJ assets 

Beginning net fixed as:.cts + Depredation
(3) Change in net working capital = Ending NWC 

Beginning NWC
b. Cash fluw In t;rl,"ditors = Interest paid - Net new borrowing

c. C:.ash flow to slockholLlcN = Dividend paid - Net new

equity mised

Current r:ltio =

14. Profit margin:

Pmlit margin =

13.91

[3.111

13.81

[3. !OJ

[3.121

[3.13)

[3.14)

[3.16)

[3.17)

[3.151

[3.201

[3.18)

13.19)

365 days
Days' salc:-> in receivablcs = =--.,---;---=--

Receivables turnover

X. The crash ctl\'crJge rutio:

RBIT +

Sales
Receivahles IUrnover = -;---==-,---;-;

AcctlUnls receivable

12. 'nIl' days' ...ales 111 receivables:

1J, The total asset turnover I";ltlO:

Sales
Total asset turnover = ;;;-.c.:="-

Total assels

ct income

Sales

13. Return on as:-.el:-. (ROA):

Return nil <.IsseIs = Net income
Tutal as~eh

1(I, Return on equity (ROE):

. Net income
Return on eqlllty = ':"===0

Total equiiY

17. Earnings per share (EPS):

EPS =~ incomc
Shares outstanding

I~, The pricl:-e<trnings (PE) ratio:

Price per share
PE ratio = ",-,--'-:"---,-

Earning:-. per share

II). Thc market-to-book ratio:

Markel value per share
Market-tn-book r:ltiu = -;;-.,----,---'-.,-

Book value per share

2tJ. The Du Pont identity:

ROE = Net il1l.:ome X Sale:-. X Assets

Sales Assets Total equity

Return un assels (ROA)

[2.1)

[2.2]

12.3)

[3.IJ

[3.3)

[3.2)

[3.7)

[3.5)

[3.61

1.1.4)

1. The halanc.:e ~hcct identifY. (If cl(uation:

Assets = Liahilities + Sharelllllders' equity

2. The income stalcmelU equ<llioll:

RCVCllul.:S - Expcn~c~ = ilK'llme

.1. The c:lsh Ih)w ilknilly:

Cnsh now fmm a"-,,cts = C:lsh l10w 10 crcditOf!-

+ Ca..h IInw 10 !>tockholders

CUrTenl assels

Current liabilities

2. The quil:k. or acid-lest. ratio:

Currenl a~sets - Inventory
Quick ratio = --:c---:-:-::c-,-----'

Current liabilities

S. The debt-equity ratiu:
Debt-cquity ratio = Total debtrrotalequity

6. The equilY multiplier:
Equity multiplier = Total assetsfTotal cquity

7. The times interest earm:d (TIE) ratio:

EBIT
Times interest earned r.ttin = ;--,--~~--

Intercst expense

I. The currenl r.llio:

J. The cash ralio:

. Ca."h
Cash ratl{) = -;:----'-=."'-c-:-,--

Current Iiahilities

.t. The total deht mtin:

Tolal a...:-ets - Total cquity
TO(al debt r.ltln = ---,--=--,-----'---'

Tutal as"ct..

CHAPTER 2
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10% 12% 14% 15% 16% 18% 20% 24% 28% 32% 36%

1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
2.1000 2.1200 2.1400 2.1500 2.1600 2.1800 2.2000 2.2400 2.2800 2.3200 2.3600
3.3100 3.3744 3.4396 3.4725 3.5056 3.5724 3.6400 3.7776 3.9184 4.0624 4.2096
4.6410 4.7793 4.9211 4.9934 5.0665 5.2154 5.3680 5.6842 6.0156 6.3624 6.7251
6.1051 . 6.3528 6.6101 6.7424 6.8771 7.1542 7.4416 8.0484 8.6999 9.3983 10.146

7.7156 8.1152 8.5355 8.7537 8.9775 9.4420 9.9299 10.980 12.136 13.406 14.799
9.4872 10.089 10.730 11.067 11.414 12.142 12.916 14.615 16.534 18.696 21.126
11.436 12.300 13.233 13.727 14.240 15.327 16.499 19.123 22.163 25.678 29.732
13.579 14.776 16.085 16.786 17.519 19.086 20.799 24.712 29.369 34.895 41.435
15.937 17.549 19.337 20.304 21.321 23.521 25.959 31.643 38.593 47.062 57.352

18.531 20.655 23.045 24.349 25.733 28.755 32.150 40.238 50.398 63.122 78.998
21.384 24.133 27.271 29.002 30.850 34.931 39.581 50.895 65.510 84.320 108.44
24.523 28.029 32.089 34.352 36.786 42.219 48.497 64.110 84.853 112.30 148.47
27.975 32.393 37.581 40.505 43.672 50.818 59.196 80.496 109.61 149.24 202.93
31.772 37.280 43.842 47.580 51.660 60.965 72.035 100.82 141.30 198.00 276.98

35.950 42.753 50.980 55.717 60.925 72.939 87.442 126.01 181.87 262.36 377.69
40.545 48.884 59.118 65.075 71.673 87.068 105.93 157.25 233.79 347.31 514.66
45.599 55.750 68.394 75.836 84.141 103.74 128.12 195.99 300.25 459.45 700.94
51.159 63.440 78.969 88.212 98.603 123.41 154.74 244.03 385.32 607.47 954.28
57.275 72.052 91.025 102.44 115.38 146.63 186.69 303.60 494.21 802.86 1298.8

64.002 81.699 104.77 118.81 134.84 174.02 225.03 377.46 633.59 1060.8 1767.4
71.403 92.503 120.44 137.63 157.41 206.34 271.03 469.06 812.00 1401.2 2404.7
79.543 104.60 138.30 159.28 183.60 244.49 326.24 582.63 1040.4 1850.6 3271.3
88.497 118.16 158.66 184.17 213.98 289.49 392.48 723.46 1332.7 2443.8 4450.0
98.347 133.33 181.87 212.79 249.21 342.60 471.98 898.09 1706.8 3226.8 6053.0

164.49 241.33 356.79 434.75 530.31 790.95 1181.9 2640.9 5873.2 12941. 28172.3
442.59 767.09 1342.0 1779.1 2360.8 4163.2 7343.9 22729. 69377.
1163.9 2400.0 4994.5 7217.7 10436. 21813. 45497.
3034.8 7471.6 18535. 29220. 46058.

"The factor IS greater than 99,999.
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APPENDIX A.4

A P PEN D I X A M:llhcnwtir.:;.1 Tables

Future value of an annuity of 51 per period for t periods = [(1 + r)' - 1]/r

Number
Interest Rate

of
Periods 1% 2% 3% 4% 5% 6% 7% 8% 9%

1 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
2 2.0100 2.0200 2.0300 2.0400 2.0500 2.0600 2.0700 2.0800 2.0900
3 3.0301 3.0604 3.0909 3.1216 3.1525 3.1836 3.2149 3.2464 3.2781
4 4.0604 4.1216 4.1836 4.2465 4.3101 4.3746 4.4399 4.5061 4.5731
5 5.1010 5.2040 5.3091 5.4163 5.5256 5.6371 5.7507 5.8666 5.9847

6 6.1520 6.3081 6.4684 6.6330 6.8019 6.9753 7.1533 7.3359 7.5233
7 7.2135 7.4343 7.6625 7.8983 8.1420 8.3938 8.6540 8.9228 9.2004
8 8.2857 8.5830 8.8932 9.2142 9.5491 9.8975 10.260 10.637 11.028
9 9.3685 9.7546 10.159 10.583 11.027 11.491 11.978 12.488 13.021

10 10.462 10.950 11.464 12.006 12.578 13.181 13.816 14.487 15.193

11 11.567 12.169 12.808 13.486 14.207 14.972 15.784 16.645 17.560
12 12.683 13.412 14.192 15.026 15.917 16.870 17.888 18.977 20.141
13 13.809 14.680 15.618 16.627 17.713 18.882 20.141 21.495 22.953
14 14.947 15.974 17.086 18.292 19.599 21.015 22.550 24.215 26.019
15 16.097 17.293 18.599 20.024 21.579 23.276 25.129 27.152 29.361

16 17.258 18.639 20.157 21.825 23.657 25.673 27.888 30.324 33.003
17 18.430 20.012 21.762 23.698 25.840 28.213 30.840 33.750 36.974
18 19.615 21.412 23.414 25.645 28.132 30.906 33.999 37.450 41.301
19 20.811 22.841 25.117 27.671 30.539 33.760 37.379 41.446 46.018
20 22.019 24.297 26.870 29.778 33.066 36.786 40.995 45.762 51.160

21 23.239 25.783 28.676 31.969 35.719 39.993 44.865 50.423 56.765
22 24.472 27.299 30.537 34.248 38.505 43.392 49.006 55.457 62.873
23 25.716 28.845 32.453 36.618 41.430 46.996 53.436 60.893 69.532
24 26.973 30.422 34.426 39.083 44.502 50.816 58.177 66.765 76.790
25 28.243 32.030 36.459 41.646 47727 54.865 63.249 73.106 84.701

30 34.785 40.568 47.575 56.085 66.439 79.058 94.461 113.28 136.31
40 48.886 60.402 75.401 95.026 120.80 154.76 199.64 259.06 337.88
50 64.463 84.579 112.80 152.67 209.35 290.34 406.53 573.77 815.08
60 81.670 114.05 163.05 237.99 353.58 533.13 813.52 1253.2 1944.8



A P PEN D I X A Mathematical Tables

10% 12% 14% 15% 16% 18% 20% 24% 28% 32%

0.9091 0.8929 0.8772 0.8696 0.8621 0.8475 0.8333 0.8065 0.7813 0.7576
1.7355 1.6901 1.6467 1.6257 1.6052 1.5656 1.5278 1.4568 1.3916 1.3315
2.4869 2.4018 2.3216 2.2832 2.2459 2.1743 2.1065 1.9813 1.8684 1.7663
3.1699 3.0373 2.9137 2.8550 2.7982 2.6901 2.5887 2.4043 2.2410 2.0957
3.7908 3.6048 3.4331 3.3522 3.2743 3.1272 2.9906 2.7454 2.5320 2.3452

4.3553 4.1114 3.8887 3.7845 3.6847 3.4976 3.3255 3.0205 2.7594 2.5342
4.8684 4.5638 4.2883 4.1604 4.0386 3.8115 3.6046 3.2423 2.9370 2.6775
5.3349 4.9676 4.6389 4.4873 4.3436 4.0776 3.8372 3.4212 3.0758 2.7860
5.7590 5.3282 4.9464 4.7716 4.6065 4.3030 4.0310 3.5655 3.1842 2.8681
6.1446 5.6502 5.2161 5.0188 4.8332 4.4941 4.1925 3.6819 3.2689 2.9304

6.4951 5.9377 5.4527 5.2337 5.0286 4.6560 4.3271 3.7757 3.3351 2.9776
6.8137 6.1944 5.6603 5.4206 5.1971 4.7932 4.4392 3.8514 3.3868 3.0133
7.1034 6.4235 5.8424 5.5831 5.3423 4.9095 4.5327 3.9124 3.4272 3.0404
7.3667 6.6282 6.0021 5.7245 5.4675 5.0081 4.6106 3.9616 3.4587 3.0609
7.6061 6.8109 6.1422 5.8474 5.5755 5.0916 4.6755 4.0013 3.4834 3.0764

7.8237 6.9740 6.2651 5.9542 5.6685 5.1624 4.7296 4.0333 3.5026 3.0882
8.0216 7.1196 6.3729 6.0472 5.7487 5.2223 4.7746 4.0591 3.5177 3.0971
8.2014 7.2497 6.4674 6.1280 5.8178 5.2732 4.8122 4.0799 3.5294 3.1039
8.3649 7.3658 6.5504 6.1982 5.8775 5.3162 4.8435 4.0967 3.5386 3.1090
8.5136 7.4694 6.6231 6.2593 5.9288 5.3527 4.8696 4.1103 3.5458 3.1129

8.6487 7.5620 6.6870 6.3125 5.9731 5.3837 4.8913 4.1212 3.5514 3.1158
8.7715 7.6446 6.7429 6.3587 6.0113 5.4099 4.9094 4.1300 3.5558 3.1180
8.8832 7.7184 6.7921 6.3988 6.0442 5.4321 4.9245 4.1371 3.5592 3.1197
8.9847 7.7843 6.8351 6.4338 6.0726 5.4509 4.9371 4.1428 3.5619 3.1210
9.0770 7.8431 6.8729 6.4641 6.0971 5.4669 4.9476 4.1474 3.5640 3.1220

9.4269 8.0552 7.0027 6.5660 6.1772 5.5168 4.9789 4.1601 3.5693 3.1242
9.7791 8.2438 7.1050 6.6418 6.2335 5.5482 4.9966 4.1659 3.5712 3.1250
9.9148 8.3045 7.1327 6.6605 6.2463 5.5541 4.9995 4.1666 3.5714 3.1250
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APPENDIX A.3

A P P E H D I X A Malhem<llil.:al T:'lOles

Present value ot an annuity of 51 per period for t periods = (1 - 1/(1 + r)']/r

Number Interest Rate
01

Periods 1% 2% 3% 4% 5% 6% 7% 8% 9%

1 0.9901 0.9804 0.9709 0.9615 0.9524 0.9434 0.9346 0.9259 0.9174
2 1.9704 1.9416 1.9135 1.8861 1.8594 1.8334 1.8080 1.7833 1.7591
3 2.9410 2.8839 2.8286 2.7751 2.7232 2.6730 2.6243 2.5771 2.5313
4 3.9020 3.8077 3.7171 3.6299 3.5460 3.4651 3.3872 3.3121 3.2397
5 4.8534 4.7135 4.5797 4.4518 4.3295 4.2124 4.1002 3.9927 3.8897

6 5.7955 5.6014 5.4172 5.2421 5.0757 4.9173 4.7665 4.6229 4.4859
7 6.7282 6.4720 6.2303 6.0021 5.7864 5.5824 5.3893 5.2064 5.0330
8 7.6517 7.3255 7.0197 6.7327 6.4632 6.2098 5.9713 5.7466 5.5348
9 8.5660 8.1622 7.7861 7.4353 7.1078 6.8017 6.5152 6.2469 5.9952

10 9.4713 8.9826 8.5302 8.1109 7.7217 7.3601 7.0236 6.7101 6.4177

11 10.3676 9.7868 9.2526 8.7605 8.3064 7.8869 7.4987 7.1390 6.8052
12 11.2551 10.5753 9.9540 9.3851 8.8633 8.3838 7.9427 7.5361 7.1607
13 12.1337 11.3484 10.6350 9.9856 9.3936 8.8527 8.3577 7.9038 7.4869
14 13.0037 12.1062 11.2961 10.5631 9.8986 9.2950 8.7455 8.2442 7.7862
15 13.8651 12.8493 11.9379 11.1184 10.3797 9.7122 9.1079 8.5595 8.0607

16 14.7179 13.5777 12.5611 11.6523 10.8378 10.1059 9.4468 8.8514 8.3126
17 15.5623 14.2919 13.1661 12.1657 11.2741 10.4773 9.7632 9.1216 8.5436
18 16.3983 14.9920 13.7535 12.6593 11.6896 10.8276 10.0591 9.3719 8.7556
19 17.2260 15.6785 14.3238 13.1339 12.0853 11.1581 10.3356 9.6036 8.9501
20 18.0456 16.3514 14.8775 13.5903 12.4622 11.4699 10.5940 9.8181 9.1285

21 18.8570 17.0112 15.4150 14.0292 12.8212 11.7641 10.8355 10.0168 9.2922
22 19.6604 17.6580 15.9369 14.4511 13.1630 12.0416 11.0612 10.2007 9.4424
23 20.4558 18.2922 16.4436 14.8568 13.4886 12.3034 11.2722 10.3741 9.5802
24 21.2434 18.9139 16.9355 15.2470 13.7986 12.5504 11.4693 10.5288 9.7066
25 22.0232 19.5235 17.4131 15.6221 14.0939 12.7834 11.6536 10.6748 9.8226

30 25.8077 22.3965 19.6004 17.2920 15.3725 13.7648 12.4090 11.2578 10.2737
40 32.8347 27.3555 23.1148 19.7928 17.1591 15.0463 13.3317 11.9246 10.7574
50 39.1961 31.4236 25.7298 21.4822 18.2559 15.7619 13.8007 12.2335 10.9617
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10% 12% 14% 15% 16% 18% 20% 24% 28% 32% 36%

0.9091 0.8929 0.8772 0.8696 0.8621 0.8475 0.8333 0.8065 0.7813 0.7576 0.7353
0.8264 0.7972 0.7695 0.7561 0.7432 0.7182 0.6944 0.6504 0.6104 0.5739 0.5407
0.7513 0.7118 0.6750 0.6575 0.6407 0.6086 0.5787 0.5245 0.4768 0.4348 0.3975
0.6830 0.6355 0.5921 0.5718 0.5523 0.5158 0.4823 0.4230 0.3725 0.3294 0.2923
0.6209 0.5674 0.5194 0.4972 0.4761 0.4371 0.4019 0.3411 0.2910 0.2495 0.2149

0.5645 0.5066 0.4556 0.4323 0.4104 0.3704 0.3349 0.2751 0.2274 0.1890 0.1580
0.5132 0.4523 0.3996 0.3759 0.3538 0.3139 0.2791 0.2218 0.1776 0.1432 0.1162
0.4665 0.4039 0.3506 0.3269 0.3050 0.2660 0.2326 0.1789 0.1388 0.1085 0.0854
0.4241 0.3606 0.3075 0.2843 0.2630 0.2255 0.1938 0.1443 0.1084 0.0822 0.0628
0.3855 0.3220 0.2697 0.2472 0.2267 0.1911 0.1615 0.1164 0.0847 0.0623 0.0462

0.3505 0.2875 0.2366 0.2149 0.1954 0.1619 0.1346 0.0938 0.0662 0.0472 0.0340
0.3186 0.2567 0.2076 0.1869 0.1685 0.1372 0.1122 0.0757 0.0517 0.0357 0.0250
0.2897 0.2292 0.1821 0.1625 0.1452 0.1163 0.0935 0.0610 0.0404 0.0271 0.0184
0.2633 0.2046 0.1597 0.1413 0.1252 0.0985 0.0779 0.0492 0.0316 0.0205 0.0135
0.2394 0.1827 0.1401 0.1229 0.1079 0.0835 0.0649 0.0397 0.0247 0.0155 0.0099

0.2176 0.1631 0.1229 0.1069 0.0930 0.0708 0.0541 0.0320 0.0193 0.0118 0.0073
0.1978 0.1456 0.1078 0.0929 0.0802 0.0600 0.0451 0.0258 0.0150 0.0089 0.0054
0.1799 0.1300 0.0946 0.0808 0.0691 0.0508 0.0376 0.0208 0.0118 0.0068 0.0039
0.1635 0.1161 0.0829 0.0703 0.0596 0.0431 0.0313 0.0168 0.0092 0.0051 0.0029
0.1486 0.1037 0.0728 0.0611 0.0514 0.0365 0.0261 0.0135 0.0072 0.0039 0.0021

0.1351 0.0926 0.0638 0.0531 0.0443 0.0309 0.0217 0.0109 0.0056 0.0029 0.0016
0.1228 0.0826 0.0560 0.0462 0.0382 0.0262 0.0181 0.0088 0.0044 0.0022 0.0012
0.1117 0.0738 0.0491 0.0402 0.0329 0.0222 0.0151 0.0071 0.0034 0.0017 0.0008
0.1015 0.0659 0.0431 0.0349 0.0284 0.0188 0.0126 0.0057 0.0027 0.0013 0.0006
0.0923 0.0588 0.0378 0.0304 0.0245 0.0160 0.0105 0.0046 0.0021 0.0010 0.0005

0.0573 0.0334 0.0196 0.0151 0.0116 0.0070 0.0042 0.0016 0.0006 0.0002 0.0001
0.0221 0.0107 0.0053 0.0037 0.0026 0.0013 0.0007 0.0002 0.0001
0.0085 0.0035 0.0014 0.0009 0.0006 0.0003 0.0001

~The faclor IS zero to lour decimal places.
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APPENDIX A.2

A P PEN D 1)( A Mathematical Tahles

Present value of $1 to be received after t periods = 1/(1 + r)'

Number
Interest Rates

of
Periods 1% 2% 3% 4% 5% 6% 7% 8% 9%

1 0.9901 0.9804 0.9709 0.9615 0.9524 0.9434 0.9346 0.9259 0.9174
2 0.9803 0.9612 0.9426 0.9246 0.9070 0.8900 0.8734 0.8573 0.8417
3 0.9706 0.9423 0.9151 0.8890 0.8638 0.8396 0.8163 0.7938 0.7722
4 0.9610 0.9238 0.8885 0.8548 0.8227 0.7921 0.7629 0.7350 0.7084
5 0.9515 0.9057 0.8626 0.8219 0.7835 0.7473 0.7130 0.6806 0.6499

6 0.9420 0.8880 0.8375 0.7903 0.7462 0.7050 0.6663 0.6302 0.5963
7 0.9327 0.8706 0.8131 0.7599 0.7107 0.6651 0.6227 0.5835 0.5470
8 0.9235 0.8535 0.7894 0.7307 0.6768 0.6274 0.5820 0.5403 0.5019
9 0.9143 0.8368 0.7664 0.7026 0.6446 0.5919 0.5439 0.5002 0.4604

10 0.9053 0.8203 0.7441 0.6756 0.6139 0.5584 0.5083 0.4632 0.4224

11 0.8963 0.8043 0.7224 0.6496 0.5847 0.5268 0.4751 0.4289 0.3875
12 0.8874 0.7885 0.7014 0.6246 0.5568 0.4970 0.4440 0.3971 0.3555
13 0.8787 0.7730 0.6810 0.6006 0.5303 0.4688 0.4150 0.3677 0.3262
14 0.8700 0.7579 0.6611 0.5775 0.5051 0.4423 0.3878 0.3405 0.2992
15 0.8613 0.7430 0.6419 0.5553 0.4810 0.4173 0.3624 0.3152 0.2745

16 0.8528 0.7284 0.6232 0.5339 0.4581 0.3936 0.3387 0.2919 0.2519
17 0.8444 0.7142 0.6050 0.5134 0.4363 0.3714 0.3166 0.2703 0.2311
18 0.8360 0.7002 0.5874 0.4936 0.4155 0.3503 0.2959 0.2502 0.2120
19 0.8277 0.6864 0.5703 0.4746 0.3957 0.3305 0.2765 0.2317 0.1945
20 0.8195 0.6730 0.5537 0.4564 0.3769 0.3118 0.2584 0.2145 0.1784

21 0.8114 0.6598 0.5375 0.4388 0.3589 0.2942 0.2415 0.1987 0.1637
22 0.8034 0.6468 0.5219 0.4220 0.3418 0.2775 0.2257 0.1839 0.1502
23 0.7954 0.6342 0.5067 0.4057 0.3256 0.2618 0.2109 0.1703 0.1378
24 0.7876 0.6217 0.4919 0.3901 0.3101 0.2470 0.1971 0.1577 0.1264
25 0.7798 0.6095 0.4776 0.3751 0.2953 0.2330 0.1842 0.1460 0.1160

30 0.7419 0.5521 0.4120 0.3083 0.2314 0.1741 0.1314 0.0994 0.0754
40 0.6717 0.4529 0.3066 0.2083 0.1420 0.0972 0.0668 0.0460 0.0318
50 0.6080 0.3715 0.2281 0.1407 0.0872 0.0543 0.0339 0.0213 0.0134



A P PEN D I X A. Mathcl1luti..:al Tables 581

10% 12% 14% 15% 16% 18% 20% 24% 28% 32% 36%

1.1000 1.1200 1.1400 1.1500 1.1600 1.1800 1.2000 1.2400 1.2800 1.3200 1.3600
1.2100 1.2544 1.2996 1.3225 1.3456 1.3924 1.4400 1.5376 1.6384 1.7424 1.8496
1.3310 1.4049 1.4815 1.5209 1.5609 1.6430 1.7280 1.9066 2.0972 2.3000 2.5155
1.4641 1.5735 1.6890 1.7490 1.8106 1.9388 2.0736 2.3642 2.6844 3.0360 3.4210
1.6105 1.7623 1.9254 2.0114 2.1003 2.2878 2.4883 2.9316 3.4360 4.0075 4.6526

1.7716 1.9738 2.1950 2.3131 2.4364 2.6996 2.9860 3.6352 4.3980 5.2899 6.3275
1.9487 2.2107 2.5023 2.6600 2.8262 3.1855 3.5832 4.5077 5.6295 6.9826 8.6054
2.1436 2.4760 2.8526 3.0590 3.2784 3.7589 4.2998 5.5895 7.2058 9.2170 11.703
2.3579 2.7731 3.2519 3.5179 3.8030 4.4355 5.1598 6.9310 9.2234 12.166 15.917
2.5937 3.1058 3.7072 4.0456 4.4114 5.2338 6.1917 8.5944 11.806 16.060 21.647

2.8531 3.4785 4.2262 4.6524 5.1173 6.1759 7.4301 10.657 15.112 21.199 29.439
3.1384 3.8960 4.8179 5.3503 5.9360 7.2876 8.9161 13.215 19.343 27.983 40.037
3.4523 4.3635 5.4924 6.1528 6.8858 8.5994 10.699 16.386 24.759 36.937 54.451
3.7975 4.8871 6.2613 7.0757 7.9875 10.147 12.839 20.319 31.691 48.757 74.053
4.1772 5.4736 7.1379 8.1371 9.2655 11.974 15.407 25.196 40.565 64.359 100.71

4.5950 6.1304 8.1372 9.3576 10.748 14.129 18.488 31.243 51.923 84.954 136.97
5.0545 6.8660 9.2765 10.761 12.468 16.672 22.186 38.741 66.461 112.14 186.28
5.5599 7.6900 10.575 12.375 14.463 19.673 26.623 48.039 85.071 148.02 253.34
6.1159 8.6128 12.056 14.232 16.777 23.214 31.948 59.568 108.89 195.39 344.54
6.7275 9.6463 13.743 16.367 19.461 27.393 38.338 73.864 139.38 257.92 468.57

7.4002 10.804 15.668 18.822 22.574 32.324 46.005 91.592 178.41 340.45 637.26
8.1403 12.100 17.861 21.645 26.186 38.142 55.208 113.57 228.36 449.39 866.67
8.9543 13.552 20.362 24.891 30.376 45.008 86.247 140.83 292.30 593.20 1178.7
9.8497 15.179 23.212 28.625 35.236 53.109 79.497 174.63 374.14 783.02 1603.0
10.835 17.000 26.462 32.919 40.874 62.669 95.396 216.54 478.90 1033.6 2180.1

17.449 29.960 50.950 68.212 85.850 143.37 237.38 634.82 1645.5 4142.1 10143.
45.259 93.051 188.88 267.86 378.72 750.38 1469.8 5455.9 19427. 66521.
117.39 289.00 700.23 1083.7 1670.7 3927.4 9100.4 48890.
304.48 897.60 2595.9 4384.0 7370.2 20555. 56348.

·The factor is greater than 99,999.



Mathematical
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APPENDIX A.1 Future value of $1 at the end of t periods = (1 + r)'

Number Interest Rate
of

Periods 1% 2% 3% 4% 5% 6% 7% 8% 9%

1 1.0100 1.0200 1.0300 1.0400 1.0500 1.0500 1.0700 1.0800 1.0900
2 1.0201 1.0404 1.0609 1.0816 1.1025 1.1236 1.1449 1.1664 1.1881
3 1.0303 1.0612 1.0927 1.1249 1.1576 1.1910 1.2250 1.2597 1.2950
4 1.0406 1.0824 1.1255 1.1699 1.2155 1.2625 1.3108 1.3605 1.4116
5 1.0510 1.1041 1.1593 1.2167 1.2763 1.3382 1.4026 1.4693 1.5386

6 1.0615 1.1262 1.1941 1.2653 1.3401 1.4185 1.5007 1.5869 1.6771
7 1.0721 1.1487 1.2299 1.3159 1.4071 1.5036 1.6058 1.7138 1.8280
8 1.0829 1.1717 1.2668 1.3686 1.4775 1.5938 1.7182 1.8509 1.9926
9 1.0937 1.1951 1.3048 1.4233 1.5513 1.6895 1.8385 1.9990 2.1719

10 1.1046 1.2190 1.3439 1.4802 1.6289 1.7908 1.9672 2.1589 2.3674

11 1.1157 1.2434 1.3842 1.5395 1.7103 1.8983 2.1049 2.3316 2.5804
12 1.1268 1.2682 1.4258 1.6010 1.7959 2.0122 2.2522 2.5182 2.8127
13 1.1381 1.2936 1.4685 1.6651 1.8856 2.1329 2.4098 2.7196 3.0658
14 1.1495 1.3195 1.5126 1.7317 1.9799 2.2609 2.5785 2.9372 3.3417
15 1.1610 1.3459 1.5580 1.8009 2.0789 2.3966 2.7590 3.1722 3.6425

16 1.1726 1.3728 1.6047 1.8730 2.1829 2.5404 2.9522 3.4259 3.9703
17 1.1843 1.4002 1.6528 1.9479 2.2920 2.6928 3.1588 3.7000 4.3276
18 1.1961 1.4282 1.7024 2.0258 2.4066 2.8543 3.3799 3.9960 4.7171
19 1.2081 1.4568 1.7535 2.1068 2.5270 3.0256 3.6165 4.3157 5.1417
20 1.2202 1.4859 1.8061 2.1911 2.6533 3.2071 3.8697 4.6610 5.6044

21 1.2324 1.5157 1.8603 2.2788 2.7860 3.3996 4.1406 5.0338 6.1088
22 1.2447 1.5460 1.9161 2.3699 2.9253 3.6035 4.4304 5.4365 6.6586
23 1.2572 1.5769 1.9736 2.4647 3.0715 3.8197 4.7405 5.8715 7.2579
24 1.2697 1.6084 2.0328 2.5633 3.2251 4.0489 5.0724 6.3412 7.9111
25 1.2824 1.6406 2.0938 2.6658 3.3864 4.2919 5.4274 6.8485 8.6231

30 1.3478 1.8114 2.4273 3.2434 4.3219 5.7435 7.6123 10.063 13.268
40 1.4889 2.2080 3.2620 4.8010 7.0400 10.286 14.974 21.725 31.409
50 1.6446 2.6916 4.3839 7.1067 11.467 18.420 29.457 46.902 74.358
60 1.8167 3.2810 5.8916 10.520 18.679 32.988 57.946 101.26 176.03
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lCHAPTER CASE
S&S AIR GOES INTERNATIONAL

M ark Sexton and Todd Story. the owners of S&S Air.
have been [n discussions with an aircraft dealer

in Europe about selling the company's Eagle airplane.
The Eagle sells for $78,000 and has a variable cost of
$60.000 per airplane. Amalie Diefenbaker. the dealer,
wants to add the Eagle to her current retaitline. Amalie
has told Mark and Todd that she feels she will be able
to sell 30 airplanes per month in Europe. All sales will
be made in euros. and Amalie will pay the company
<65,000 for each plane. Amalie proposes that she
order 30 aircraft today for the first month's sales. She
will pay for all 30 aircraft in 90 days. This order and
payment schedule will continue each month.

Mark and Todd are confident they can handle the
extra volume with their existing facilities, but they are
unsure about the potential financiai risks of selling their
aircrafl in Europe. In their discussion with Amalie. they
found out that the current exchange rate is $1.20/€.
This means that they can convert the €65.000 per
airplane paid by Amalie to $78.000. Thus. the profit
on the international sales is the same as the profit on
dollar-denominated sales.

Mark and Todd decided to ask Chris Guthrie, their
financial analyst, 10 prepare an analysis of the pro
posed international sales. Specifically, they ask Chris
to answer the following questions.

1mttIIlD ~)

1. What are the pros and cons of the international
sales? What additional risks will the company
face?

2. What happens to the company's profits if the dol
lar strengthens? What if the dollar weakens?

3. Ignoring taxes, what are S&S Air's projected gains
or losses from this proposed arrangement at the
current exchange rate of $1.20/E? What happens

to profits if the exchange rate changes to $1.36/€?
At what exchange rate will the company break
even?

4. How could the company hedge its exchange rate
risk? What are the implicalions for thiS approach?

5. Taking all factors into account. should the com
pany pursue the international sales deal further?
Why or why not?
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Challenge
(Question 16) ®

PAR T 9 Topics in Business Finance

16. Translation Exposure. In the previous problem, assume the equity increases by
1,100 solaris due to retained earnings. If the exchange rate at the end of the year is
1.24 solaris per dollar, what does the balance sheet look like'?

18.1 Purchasing Power Parity. One of the more famous examples of a violation
of absolute purchasing power parity is the Big Mac index calculated by The
Ecotlo11lisJ. This index calculates the dollar price of a McDonald's Big Mac
in different countries. You can find the Big Mac index by going to
www.economist.com. following the "Markets & Data" link and then the "Big Mac
index" link. Using the most recent index. which country has the most expensive
Big Macs? Which country has the cheapest Big Macs? Why is the price of a Big
Mac not the same in every country?

18.2 Inflation and Exchange Rates. Go to www.marketvector.com and follow
the "Exchange Rates" link. Select the "Australian Dollar" link. Is the U.S. dollar
expected to appreciate or depreciate compared to the Australian dollar over the
next six months'? What is the difference in the annual inflation rates for the United
States and Australia over this period? Assume that the anticipated rate IS constant
for both countries. What relationship are you relying on in answering'!

18.3 Interest Rate Parity. Go to the Financial Times site at www.ft.com.click on
the "Markets" link and then the "Currencies" link. Find the current exchange rate
between the U.S. dollar and the curo. Next, find the U.S. dollar LIBOR and the
Eum LIBOR interest ratcs. What must the one-year forward rate be to prevent
arbitrage? What principle are you relying on in your answer?
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7. Interest Rates and Arbitrage. The treasurer of a major U.S. firm has $30 million
to invest for three months. The interest rate in the United States is.47 percem per
month. The interest rate in Great Britain is .19 percent per momh. The spot exchange
rate is £.52. and the three-month forward rate is £.51. Ignoring transaction costs,
in which coumry would the treasurer want to invest the company's funds? \-Vh)"!

8. Inflation and Exchange Rates. Suppose the current exchange rate for the
Russian ruble is ruble 27.05. The expected exchangc ratc in three years is ruble
29.47. What is the difference in the annual inflation rates for the United States
and Russia over this period'? Assume that the anticipated rate is constant for both
countries. What relationship are you relying on in answering?

9. Exchange Rate Risk. Suppose your company imports computer motherboards
from Singapore. The exchange rate is given in Figure 1X.I. You have just placed
an order for 30.000 motherboards at a cost to you of 229.50 Singapore dollars
each. You will pay for the shipment when it arrives in 90 days. You can sell the
motherboards for S 160 each. Calculate your profit if the exchange rate goes up or
down by 10 percent over the next 90 days. What is the break-even exchange rate'!
What percentage rise or fall does this represent in terms of the Singapore dollar
versus the U.S. dollar?

10. Exchange Rates and Arbitrage. Suppuse the spot :lnd six-month forward rates
on the won arc won 950.1 Xand won 956.85, respectively. The annual risk-free rate in
the United States is 5 percent, and the annual risk-free rate in South Korea is
7 percent.

u. Is there an arbitrage opportunity here? If so, how would yOll exploit it?

b. What must the six-month forward rate be to prevent arbitrage?

11. Spot versus Forward Rates. Suppose the spot Hnd three-month forward rates
for the yen are ¥ 119.51 and ¥ 116.83, respectively.

u. Is the yen expected 10 get stronger or weaker?

b. What would yOll estimate is the difference between lhe inflation rates of the
Unitcd Slates and Japan?

12. Expected Spot Rates. Suppose the spot exchange rate for the Hungarian forint
is HUF 197. Interest rates in the United States are 4.8 percent per year. They are
8.7 percent in Hungary. (a) What do yOll predict the exchange rate will be in one year?
(b) In two ycars? (c) In five years? What relationship are yOll using?

13, Cross·Rates and Arbitrage. The£ trades at SI.9735 in London and $1.9684 in
Ncw York. How much profit could you earn on each trade with SIO.OOO?

14. Purchasing Power Parity and Exchange Rates. According to purchasing
power parity. if a Big Mac sells for $3.29 in the United States and kronur 229 in
Iceland. what is [he kronur/$ exchange rate?

15. Translation Exposure. Betancourt International has operations in Arrakis. The
balance sheet for this division in Arrakeen solaris shows assets of 15.000 solaris.
debt in the amount of 6.000 solaris, and equity of 9.000 solaris.

a. If the current exchange ratio is 1.20 solaris per dollar. what does the balancc
sheet look like in dollars"

b. Assume that one year from now the balance sheet in solaris is exactly the same
as at the beginning of the year. If the exchange rate is 1.40 solaris per dollar.
whal does the balance sheet look like in dollars now?

c. Rework part (b) assuming the exchange rate is 1.15 solaris per dollar.

Intermediate
(Questions 11-15)
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Basic
(Questions 1-10)

P A A T 9 Topics in Business Finance

1. Using Exchange Rates. Take a look back at Figurc 18.1 to answer the folluwing
questions:

u. I[you have $100. how many Polish zlotys can you get?

b. How Illuch is one eum worth?

c. If you havc live million curos, how many dolhirs do you have?

d. Which is worth more, a New Zealand dollar or a Singapore doJlar?

e. Which is worth more, a Mexican peso or a Chilean peso?

f. How many Swiss francs cun you gel for a eum? What do yOli call this rate?

g. Per unit, what is the mOSI v~lluable currcncy of those listed? The least valuable?

2. Using the Cross-Rate. Use thc information in Figure 18.1 to answcr rhe
following qucstions:

a. Which would you rather have, $100 or £100" Why?

b. Which would you rather have, $100 Canadian or £ I00'1 Why"

c. What is the cross-rate for Canadian dollars in terms of British pounds? For
British pounds in terms of Canadian dollars?

3. Forward Exchange Rates. Use the information in Figure 18.1 to answer the
following questions:

::I. What is the six-mollth forward rate for the Japancsc yen in yen per U.S. dollar'!
Js thc yen selling al a premium or a discount? Explain.

h. What is the three-month forward rate for the Canadian dollar in U.S. dollars per
Canadian dollar'! Is the dollar selling at a premium or a discount? Explain.

c. What do you think will happen to the value of the dollar relative to the yen and
the Canadian dollar, based on the information in the figure? Explain.

4. Using Spot and Forward Exchange Rates. Suppose the spot exchange rate for
the Canadian dollar is Can$1.19 and the six-month fnrward rate is Can$1.24.

u. Which is WOI1h more, a U.S. dollar or a Canadian dollar?

b. Assuming absolute PPP holds, what is the cost in the United States of an
Elkhead beer if the price in Canada is Can$3. I0'1 Why might the beer actually
sell at a different price in the United States?

c. Is the U.S. dollar selling at a premiulll or a discount relative to the Canadian
dollar?

d. Which currency is expected to appreciate in value?

c, Which country do you think has higher ill(erest fales-the United States or
Canada? Explain.

5. Cross-Rates and Arbitrage. Suppose the Japancse yen exchange mte is ¥123 = $1,
and the British pound exchange rate is £1 = $1.92.

a. What is the cross-rate in terms of yen per pound?

b. Suppose the cross-rate is ¥2 J5 = £ I. Is there an arbitrage opportunity here? If
there is, explain how to take advantage of the mispricing.

6. Interest Rate Parity. Usc Figure 18.1 to answer the following questions.
Suppose interest rate parity holds, and the current risk-free rate in the United States
is 5 percent pCI' six months. What must the six-month risk·free rate be in Canada? In
Japan? In Great Britain?
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18.5 Exchange Rates. Are exchange rale changes necessarily good or bad for a
parLicular company?

18.6 International Risks. In January 2005. South Korea's Hynix Semjconductor,
Inc.. the world's second largest producer of dynamic random access memory, or
DRAM. chips announced an alliance with Taiwan's ProMOS Technologies, Inc..
to produce computer chips. For ProMOS, the alliance was needed to provide the
company with a steady supply of chips. For Hynix, the motive for the alliance was

tariffs placed on computer chips manufactured in South Korea. In 2004, bOlh the
United States and the European Union had enacted steep tariffs on computer chips
from that country. What advantages might Hynix see from the alliance? What are
some of thc risks to Hynix?

18.7 Multinational Corporations. Given that many multinationals based in
many countries have much greater sales outside their domestic markets
than within them, what is the particular relevance of their domestic
currency?

18.8 Exchange Rate Movements. Are the following statements true or false?
Explain why.

a. If the general price index in Great Britain rises faster than that in the
United States. we would expect the pound to appreciate relative to the
dollar.

b. Suppose you arc a German machine tool exporter and you invoice all of
your sales in foreign currency. Further suppose that the European monetary
authorities begin to undertake an expansional)' monetary policy. If it is
certain that the easy money policy will result in higher inflation ratcs in
"Euroland" relative to those in other countries, then you should lISC the
forward markets to protect yourself against future losses resulting from the
deterioration in the value of the euro.

c. If you could accurately estimate differences in the relative inflation ratcs
of two countries over a long period of timc while other market participants
were unable to do so, you could successfully speculate in spot currency
markets.

18.9 Exchange Rate Movements. Some countries encourage movements in their
exchange rate relative to those of some other country as a shoft-term lTIeans of
addressing foreign trade imbalances. For each of the following scenarios, evaluate
the impact the announcement would have on an American importer and an
American eXpQl1er doing business with the foreign country.

8. Officials in the administration of the United States government
announce that they are comfortable with a rising Mexican peso
relative to the dollar.

b. British monetary authorities announce that they feel the pound has been
driven too low by currency speculators relative to the dollar.

c. The Brazilian government announces that it will print billions of new reais
and inject them into the economy in an effol1 to reduce the country's
40 percent unemployment rate.

18.10 International Investment. If financial markets are perfectly competirive
and the Eurodollar ratc is above that offered in the U.S. loan market, you
would immediately want to bOITOW money in rhe United States and invest it in
Eurodollars. True or false? Explain.
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Since the forward rate is actually SF 1.7, there is an arbitrage opportunity.
To exploit the arbitrage opportunity, we first note that dollars are selling

for SF 1.7 each in the forward market. From IRP, this is too cheap because they
should be selling for SF 1.75. So, we want to arrange to buy dollars with Swiss
francs in the forward market. To do this, we call:

I. Today: Borrow, say, $10 million fur 360 days. Convert it to SF
IS million in the spot market, and buy a forward contract at SF 1.7 to
convert it back to dollars in 360 days. Invest the SF 18 million at
5 percent.

2. In one year: Your investment has grown to SF 1S X 1.05 = SF 18.9 million.
Convert this to dollars at the rate of SF 1.7 = $1. You will have
SF 18.9 millionll.7 = $11,117,647. Payoff your loan with 8 percent
interest at a cost of $1 a million X 1.08 = $10,800,000 and pocket the
difference of $317,647.

18.1 Spot and Forward Rates. Suppose the exchange rate for the Swiss franc is
quoted as SF 1.50 in the spot market and SF 1.53 in the 90-day forward market.

a. Is the dollar selling at a premium or a discount relative to the franc?

b. Does the financial market expect the franc to strengthen relative to the dollar?
Explain.

c. What do yOlI suspect is true about relative economic conditions ttl the United
States and Switzerland?

18.2 Purchasing Power Parity. Suppose the rate of inflation in Russia will run
about 3 percent higher than the U.S. inflation rate over the next several years. All
other things being the same, what will happen to the ruble versus dollar exchange
rate? What relationship arc you relying on in answering?

18.3 Exchange Rates. The exchange rate for the Australian dollar is currently
ASIAO. This exchange rate is expected to rise by 10 percent over the next year.

a. Is the Australian dollar expected to get stronger or weaker'?

b. What do you think about the relative inflation fates in the United States and
Australia'?

c. What do you think about the relative nominal interest rates in the United
States and Australia? Relative real rates?

18.4 Yankee Bonds. Which of the following most accurately describes a Yankee
bond?

a. A bond issued by General Motors in Japan with the interest payable in U.S.
dollars.

b. A bond issued by General Motors in Japan with the interest payable in yen.

c. A bond issued by Toyota in the United States with the interest payable
in yen.

d. A bond issued by Toyota in the United States with the interest payable in
dollars.

e. A bond issued by Toyota worldwide with the interest payable in dollars.
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Our coverage was necessarily brief. The main topics we discussed included:

1. Some basic vocabulary. We briefly defined some exotic terms such as LIBOR and
EurocurreJlcy.

2. The basic mechanics of exchange rate quotations. We discussed the spot and forward
markets and how exchange rates arc interpreted.

3. The fundamental relationships between international financial variables:

a. Absolute and relative purchasing power parity, or PPP.

b. Interest rate parity. or IRP.

Absolute purchasing power parity states that $1 should have the same
purchasing power in each country. This means that an orange costs the same whether
you buy it in Nev.' York or in Tokyo.

Relative purchasing power parity means that the expected percentage change in
exchange rates between the currencies of two countries is equal to the difference in
their inflation rates.

Interest rate parity implies thaI the percentage ditTercnce between the forward
exchange rate and the spot exchange rate is equal to the interest rate differential. We
showed how covered interest arbitrage forces this relationship to hold.

4. Exchange rate and political risk. We described the various types of exchange rate
risk and dIscussed some commonly used approaches to managing the effect of
fluctuating exchange rates on the cash flows and value of the international tlrm. We
also discussed political risk and some ways of managing exposure to it.

CHAPTER REVIEW AND SELF·TEST PROBLEMS
18.1 Relative Purchasing Power Parity. The inflation rate in the United States is

projected at 6 percent per year for the next several years. The Australian inflation
rate is projected to be 2 percent during that time. The exchange rate is currently
A$ 2.2. Based on relative PPP, what is the expected exchange rate in two years?

18.2 Covered Interest Arbitrage. The spot and 360-day forward rates on the
Swiss franc arc SF 1.8 and SF 1.7, respectively. The risk-free interest rate in the
United States is 8 percent, and the risk-free rale in Switzerland is 5 percent. Is
there an arbitrage opportunity here? How would you exploit it'?

• Answers to Chapter Review and Self-Test Problems

18.1 From relative PPP, the expected exchange rate in two years, E(SJ, is:

E(S,) = S" X rI + (Ii" - lius )]'

where hA is the Austrahan inflation rate. The current exchange rate is AS 2.2, so
the expected exchange ratc is:

E(S,) ~ A£2.2 X II + (.02 - .06)1'

~ A$2.2 X .96'

= A$2.03

18.2 From interest rate parity, the forward rate should be (approximately):

F , = S" X [I + (Rs - Rus)]

1.8 X 11 +05 - .08J

= 1.75
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political risk

Risk related to changes
In value that arise
because ot political
actions
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CONCEPT QUESTIONS

18.5a What are the different types of exchange rate risk?

18.5b How can a firm hedge short-run exchange rate risk'! Long-run exchange rate risk'!

POLITICAL RISK
One tinal dement of risk in international investing is political risk. Political risk is related to

changes in value that arise as a consequence of political actions. This is not a problem t~lced

only by international finns. For ~xaIl1ple, changes in U.S. tax laws and regulations may benefit
some U.S. firms and hurt others, so political risk exists nationally as well as internationally.

Some countries do have more political risk than others, however. When firms have opera
tions in these riskier countries, the extra political risk may lead them to require higher returns
on overseas investments to compensate for the risk that funds will be blocked, critical opera
tions intelTupted, or contracts abrogated. In the most extreme case. the possibility of outright
confiscation may be a concern in countries with relatively unstable political environments.

Political risk also depends on the nature of the business: some businesses arc less
likely to be confiscated because they are not particularly valuable in the hands of a differ
ent owner. An assembly operation supplying subcomponents that only the parent company
uses would not be an attractive "takeover" target, for example. Similarly. a manufacturing
operation that requires the use of specialized components from the parent is of little value
without the parent company's cooperation.

Natural resource developments, such as copper mining or oil drilling, are just the op
posite. Once the operation is in place, much of the value is in the commodity. The political
risk for such investments is much higher for this reason. Also, the issue of exploitation is
more pronounced with such investments, again increasing the political risk.

Political risk can he hedged in several ways. particularly when confiscation or na
tionalization is i.l concern. The use of local financing, perhaps from the government of the
foreign country in question. reduces the possible loss because the company can refuse to
pay on the debt in the event of unfavorable political activities. Based on our discussion
above. structuring the operation in such a way that it requires significant parent company
involvement to function is another way to reduce political risk.

CONCEPT QUESTIONS

18.6a What is political risk'!

18.6b What are some ways of hedging political risk?

SUMMARV AND CONCLUSIONS
The international firm has a more complicated life than the purely domestic firm. Manage
ment must understand the connection between interest ratcs, foreign currency exchange
rates. and inflation. and it must become aware of a large number of different financial mar
ket regulations and tax systcms. This chapter was intended to be a concise introduction to
some of the financial issues that come up in international investing.
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Assets $500 Liabilities
Equity

$250
250

LilIiputia is a quiet place, and nothing at all actually happened during the year. As a result,
net income was zero (before consideration of exchange rate changes). However, the
exchange rate did change 104 gullivers = $1, perhaps because the Lilliputian inflation rate
is much higher than the U.S. inflation rate.

Since nothing happened, the accounting ending balance sheet in gullivers is the same as
the beginning one. However, if we convert it to dollars at the new exchange rate, we get:

Assets $250 Liabilities
Equity

$125
125

Notice that the value of the equity has gone down by $125. even though net income was exactly
zero, Despite the fact that absolutely nothing really happened, there is a $125 accounting loss.
How to handle this $125 loss has been a controversial accounting question.

One obvious ~ll1d consistent way to handle this loss is simply to report the loss on the
parent's income statement. During periods of volatile exchange rates. this kind of treat
ment can dramatically impact an international company's reported EPS. This is purely an
accounting phenomenon. but. even so, such fluctuations are disliked by some financial
managers.

The current approach to translation gains and losses is based on rules set out in Finan
cial Accounting Standards Board (FASB) Statement Number 52, issued in December 1981.
For the most part, FASB 52 requires that all assets and liabilities be translated from the
subsidiary's currency into the parent's currency using the exchange rate that currently pre
vails.

Any translation gains and losses that occur arc accumulated in a special account within
the shareholders' equity section of the balance sheet. This account might be labeled some
thing like "unrealized foreign exchange gains (losses)." These gains and losses are not
reported on the income statement. As a result. the impact of translation gains and losses
will not be recognized explicitly in l1et income until the underlying assets and liabilities are
sold or otherwise liquidatcd.

Managing Exchange Rate Risk

For a large multinational firm, the management of exchange rate risk is complicated by the
fact that there can be many different currencies involved for many different subsidiaries. It
is very likely that a change in some exchange rate will benefit some subsidiaries and hurt
others. The net effect on the overall firm depends on its net exposure.

For example, suppose a finn has two divisions. Division A buys goods in the United
States for dollars and sells them in Britain for pounds. Division B buys goods in Britain for
pounds and sells them in the United States for dollars. If these two divisions are of roughly
equal size in terms of their inllows and outllows, t'hen the overall firm obviollsly has little
exchange rate risk.

In ourexarnple. the firm's net position in pounds (the amount coming in less the amount
going out) is small, so the exchange rate risk is small. However, if one division, acting on
its own, were 10 stan hedging its exchange rate risk, then the overall finn's exchange rale
risk would go up. The moral of the story is that multinational firms have to be conscious of
the overall position that the tirm has in a foreign currency. For this reason. management of
exchange rate risk is probably best handled on a centralized basis.
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ROE = Profit margin
x Total a~set turnover
X Equity multiplier

21. The dividend payout ratio:
. Ca"h dividend

Dividend payout ratIO = .
Net Income

[3.21]

2. The Fisher effect:

I +R=(I +r)X(1 +h)
where h is the inflation rate

3.R=r+h+rxh

..LR""'r+h

[6.2J

[6.3]

[6.-1]

CHAPTER 7

Net income

23. The internal growth rate:
ROA X b

Internal growth rate = 1 _ ROA X h

lot. The sustainable growth raLe:
ROE X h

Sustainable growth rate = I _ ROE X b

[3.22]
I. POl = (/)1 + P1l/(1 + R) [7.1]

2. Po = DIR [7.2]

[3.23] D
il

x (I + g) I),

3. Po
R R-K

[7.3J
g

f), x (I + g) /), ,
[3.24] -l.P,

R R-g
[7.4J

g

S.R = D/?" + g 17.5]

CHAPTER 4

I. The future value of S 1 invested for t period~ at a rate (If r per

period:
Future value = $1 x (1 + r)' [4.11

2. The pre"CI1I value 01'$1 to be received t p~ri(lds in Ihc future at a

discount ralc of r;

PY = $] x lIfO + f)'] = SilO + rl' [4.2}

.~. The relationship between future value and pre~cnl value

(the baslc present value equation):
py X (I + rl' = FY,

PV = FV, I( I + 1')' = r-V, X [II( I + r)'j I4.3]

CHAPTER 5

1. The present value of an annuity of C dollars per period for
t periods when the rale of return, or interest rate, is r:

Annuity present value = ex (I - pre,ent/alue factor)

= C X{I - [1/:.1 + r),l} [5.1)

CHAPTER 8

I. Net present value (NPV):

NPY = Present value of future cash llows - Investment cost

2. Payback period:

Payhack period == Number of years that pass before the sum or

an investment's cash flows equals the cost of

the investment

3. The average accounting return (AAR):

AAR = Average net income

Average book value

4. Internal rate of return ORR):

IRR = Discount rale of required return such that the net present

value of an investment is few

5. Profitability index:

. ). . d PV of cash flows
Profltahl Ity m ex =

Cost of investment

CHAPTER 9

CHAPTER 6

t. Bond value if bond has {I) a t~\ce value of F paid at maturity.
(2) a coupon of C paid per period, (3) t periods to maturity. and

(4) a yield of I' per period:

Bond value = C x II - 11(1 + 1')']/r + F/( I + 1')'

Bond value = ~resent value + .Pres~nt value [6.1)
of the coupons 01 the lace amount

3. Annuity due value

= Ordinary annuity value X (I + 1') IS.3]

4. Present value for a perpetuIty:

PV for a perpetuity == Clr = ex (1/1') I5.4]

5. Effective annual rate (EAR), where III is the number of times the

interest is compounded during the year:
EAR = (I + Quoted ratelm)'" - I f5.5]

1. Project ca.sh flow = Project operating cash flO\v

- ProJI::ct change in net working capital
- Project capital spending

2. Operating cash flow = EBIT + Depreciation - Taxe~

[10.3)

[11.1]

[10.2]

110.1]
I. Total dollar return = Dividend income

+ Capital gain (or loss)

2. Total cash If stock is sold = ITlltial Ill\'e~tmcnt

+ Total return

3. Variance of returns, Yar(Rj. or o·!:
) -

Var(Rl = -=r=-J J(R , - R)' + ... + (R, - R)!J

1. Risk premium = Expected return - Risk-free rate

= DR) - R,

CHAPTER 10

CHAPTER 11

[5.2]

2. The future value factor for an annuity:

Annuity FY factor == (Future value factor - I)/r
=[(I+r)'-IJ/r
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1. E:tjX.'Ctcd return on a pon[oUu:

EIR,,) = \1 X E(RI ) +.r~ X E(R~) + ... + x~ X E<R.J

3. Total return = E:tpecled relUrn + Unc:tpet.:led return

R=EIR1+U
.t. Announl:c:mc:nt = Expected pm1 + Surpri'ie

3. R = E(R) + SY'itenlalic pllt'liol1

+ Unsy'itemalic portilm

6. Total ris" = Systc:matic rbk + Unsy'itemalic ri.~"

7. The capl\;11 a~sd pricing model (CAPM):

E(R) = R, + IE(Rlf) - RII (),

CHAPTER 12

I. RI = D/P" + g

1. R, = Rt + /3, X (R., - N}

.\. RI , = DIPII

.t.v=E+n
3. JOO'k = £I\' + fJ!V

6. Wcigillcd ,lverage cusl or capital (WACO
= (EIVI X R, + (f)/Y) X N

I
, X (I - Tel

CHAPTER 13

I. Modi1!1iani-Milkr Prop0'iition II. no laxe'i:

HI = HI + (R.I - R,,) x (DIE)

1. Modigli~\Oi·Millcr propl)sition~. with laxes:

a. Present value of the inh,:rest lax shield:

= (7"(' X D X RolIR,)
= T(. X D

b. Propusitiun I:

~ = ~ + 7;. X D

CHAPTER 16

I. Net working capital + Fixed a!>!>cts

= Long-term debt + Equity

1. Net working capital = (Cash + Other current assc!!»

- Current liabilities

(11.2)

(ll.3J

[11.4(

11l.5]

(ll.6)

(1I.7(

(12.1)

(12.2)

[12.3J

[12.4J

112.5J

(12.6J

(U.1)

[13.2(

(l3.3J

(16.IJ

(l6.2(

~. The operating cycle:

Operating cydc :: Inventury period

+ Accoulits receivable period

5. The cash cydc:

Cash cycle = Openlting cycle
- Accounts payable period

CHAPTER 17

The cconomic order quantity (EOQl Illodel:

t. Total t.:arrying costs = Average invelltory

X Carrying cnsll> per unil
= (Q/2l X CC

2. Total reswckmg cost = Fixed cost per order
X Number of urders

= FXmQl

J. Tolal cosl:-. = Carrying co~h + Restocking costs
= (Q12) X CC + F X (TlQ)

~. Carrying co"ts = Re'itocking ensts
(Q*l2l X CC = F X (TIQ*)

'TX F
3. (Q"'f = ----

CC

6. The optimal un.ler ...17C Q*:

Q' = \prx F
CC

CHAPTER 18

I. IE(SI) - 5"J/S" = "H - "l ..
2. E(5) = \1 X r I + (h re - h\ ... )I
J. Relative purchasing power parity (PPPl:

£(5,) = S" X II + (lIre - "1."lI'

~. Interc~t ratc parity ORP). exact. 'iingle pclind:

F/5" = (I + RH .)!( I + HI •s )

3. (F, - SO)/Sli = RH.: - HI":>

(,. F, = SI"I X [I + (RFC - RI,..H
7. IRP. approximate. muhipcriod:

F, = 511 X [I + <RIC - RI's)I'

(16.4(

[16.5)

[17.1(

[l7.2(

[17.3)

[17.4)

[l7.5(

(l7.6J

[18.IJ

[18.2)

(18.31

(18.4(

118.5)

[18.61

(J8.7)

3. Cash = Long-term debt + Equity + Current liabilities

- Cllrrenl assets OIher than cash f16.3J
- Pixcu assets



Answers to Selected
End--of.-Chapter Problems

CHAPTER 2

1. Eyuity = $2.750

NWC = $250

."', 597.950
S. Book value of <l-;sets = $5.6XO.(){)()

Markel vallie of assets = $6.405,000

7. Average lax TalC = 33.6lVk
Marginal tax rate = :3')1)(

9. S465.()()O

11. -$lOI.OOO
IJ. $284,()O{)

1.5. $7.615

17.... $1.200

b. SO
)9. Net income = -S/95.0{)()

OCF = $S45JU}()

11. a. SJ.404
h. $4.0X4

Co -$146
d. Cash now to creditors = S260

Cash flow to stockholders = -S406

CHAPTER 3

I. Current ratio = 1.31 times
Quick ratio = (J.XY times

.~. Receivables turnover = 9.10 times

Days' sales in receivables = 40.12 days

5. Debt/equity ratio = 2.33 times
Equity multiplier = 3.33 times

7. 16.9001
9. XK35 days

11. Y.fJ)tlr

B. Sustainable growth rate = 12.67'Jr
17. 32.440(

19. IO.26r;(

11. 13.6701
23. 21.XWk
25. 6.1901,

17. $8.997.19
29. Profit margin = 7.7R<k

Total asset turnover = 2.08 times
ROE = 25.X5Cff,

.~l. [.97 times

JJ. ProHt rnargin = -6.79'1

Net income = - S30.RSO.74
.~5. 6lUS'!;-
..n. ROA = 14.7WIr

Suslain;lhk growth rate = 1X.5\ fit·

..13. Maximum sustainable growth rarc = y.n?'!,

CHAPTER 4

I. $2.153.55

J. $9.560.65; $30.524.28: $71 )\61.41: $19.594.56
3. ]l).31 years: i3.22 years: !8.84 years: l-L41 years

7. B.04 years: 16.0l} years

9. 36.45 years

11. $473.36
B. H.45'k: SI9,33X.3X()
IS. -4.4t)?(
17. $57.635

)I}. 523.803

21. $76.248: $67.524
23. 194.99 months

15. S6.0n: $72.650

CHAPTER 5

I. S3.l2K07: $2.591.65: $2.27X.l X
3. $5.443.56: S5.fJ20.23: $6.454.48

5. $2.723.06

7. $1"62.366.70:51,159.559.98

9. $9.603.62
II. 6.25'/(

13. 9.76%: 13.17clc:K62'k: 14.85'k
15. 16.56'k
17. $6,261.53: $7.!~4I.34; $[2.297.33
19. APR = 240'/(

EAR = 7Yl.fllq:

21. 33.22 months

23. Monthly return = 1.56'/(
APR = IB.75,/(

EAR = 20A5'/(

25. 5992.065.28

27. $1.975.08
29. 5.45Q

31. S1.016.70

591
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.'3. 51.13: 51.28

.35. 5167.513.24: SI64JJ]f1.60

.'7. ~.15%: 8.63%

.'9. 118.19 payments

.1. 5163.141.0H6
·0. APR = 7.07%

EAR = 7.JOg.

-t:,. $1.232.87
-H. $6.699.66
oll). $7.596.40
51. $87.735.47
53. APR = 26.62'";"

EAR = 30.12%

55. Third year = $2.446.44
Life nfloan = 513.887.32

CHAPTER 6

.1. 51.119.43
5. 7.33fk

7. 8.lJ3lk
9. 3.30ck: 3.1511

JI. 4.59'l-
11. 8.55%
IX. Current yield = 8.60%

YTM = 8.78/k
Elfective yield = 8.97c,f

It). 6.92%
25. 5.61 'k
27. 6.08%
29. Price = $1,075.92

Current yield = 6.62%

CHAPTER 7

1. $32.69: S36.77: $5H.H7
.\. Dividend yield = 4.04tK

Capital gain~ yield = S.50lK
5. 9.70%
7. $87.4H
9. $9.450.063: $3.7HO.1l63

II. $57.93
1.1. $54.04
15. $59.19
17. $44.33
19. 4.92%: 3.79%
11. 5.61%
l.t $32.00: H,06%

CHAPTER 8

I. 2.78 years
3. A: 2.21 years: B: 3.05 yem!'>
5. 23.65%
7. 53.419.71: -5J.13H.65: IH.4S",
9. $11.400:53.404.21: -$2.577.87: -$7.132

II. Cros~()verrate= 7.36lk-
1.\. 1.149: 1.067: 0.970
17. a. 1.2()<): 1.174

b. 57.316.64: $10,495.13

19. 0%;<0%
21. a. F: 2.31 years: G: 3.21 years

b. F: $98.05H.53: G: 5129.Q92.HO
B. 23.08%: 15.36%: 14.64c,f

CHAPTER 9

1. $35.100.000
3. $40.950
5. Year Mallowance = $38,270
7. $1.549.517
9. $1,140.500

10. -552.17H.67
IJ. $21,269.64
15. $88.8M.36: -$27.769.52
II), BesHase NPV = $2.297.207

Worsl-c:l~e NPV = -$I.7JX,I20
21. $89.153.n
13. a. Bcst-ca.~e NPV = $910.240

Wor."I-CCbI.: NPV = -$571.652.JH
h. t.NPV't.FC ~ -$1.97

25. S1.288.104; 20.IlKt

CHAPTER 10

1. 13.149;'·
J. Total relurn = -7.37fk

Dividend yield = 1.6OCk
Capital gains yiclrJ = -H.97Ik

5. :1. 12.3U'k
b.8.92%

7. X: 11.40%: 0.03013: 17.36%
Y: 14.60%: 0.04163: 20,4()1it-

9. a.9.60%
b. 0.04878: 22.09%

11. 0.H6%: 4.32%
D. 15.28%
15. 56.13%: 69.08%
17. -2.30% 10 14.70%: -IO.ROll- \0 23.20%
19. IS1Jl: 19.30CK
21. 9JW;r; 9.53fX.
B. 6.24~

CHAPTER 11

I. A: 0.7228: B: 0.2772
J. 13.90%
5. 13.95~

7. A:9.30%:4.129(l
B: 15.90%: 19.95%

9. a. 13.0Yii-
b.O.oo721

II. 1.10
B. 12.30\1
15. 13.43%
17. a.11.I3lk

h.0.4286
c. tl.826
d. - IOOtK.



It). Y: O.07(X)
Z: O.OK'i7
SML: O.OSlMI

21. ~.25'k: IO.6IY~

2~. a. 1O.5~lJr

b.3.571ff
25. J: 0363tl

EfR}') = 12.55fk
27. $22.222
.11. y, -$36.111

~ = 1.56

CHAPTER 12

A P PEN D I X C An!>wers 10 Selected End-tlf~Chapter Problems

7. $11.8(dI0.76
I). $37.00: $30JG

II. Par value = SO.50: Dividend = $1.31
B. a.0.21

b.0.486
17. $46.725

CHAPTER 15

I. $3.5(XUO
J. 1.943,237
5. 1.496.0 II
7. 40.43%

5?3

I. 11 .30(!r
.t 11.199f
S. tl.3R%
7, a.7.28%

b.4.73fk
9. 1J.J2lJf

II. O.M
13. 10.99-"
15. 1O.%fk

19. 0.26

2I. Cost < $46.55 1.724
B. a.7.IRIk

b.1471·
25. a. -S17'(J25.000

b. r2.44Q,
c. $2.()74500
d. S4.112.5tx)
e. $3.147.020: 1K35'lr

CHAPTER 13

1. a.51.03.SI.71:S2.14
h. SO.86: S2.23: $3.09

3. a. 5.14%: 8.5?%-: 10.71%
b. 4.29%: 11. 14o/r: J5.431if
c. 3.34~: 5.57%: 6.96'K

2.79%: 7.24CJ-: 10.03~

:;. Price = $40

I = II = $36.000.000
7. $24 per shan:
IJ. a. $2.875

h. S3.507
c. Sell 75 shares

II. a. IY7r
b.15.14%
c.20.50%
d. 1:Vk: [YIr

IJ. $17.100.000
IS. 0.50: 0.42
17. $155.000; 5191,358: 5216.7~3: $250.000

CHAPTER 14

1. SIS.700
3. 5102.56
5. a. Shares = 50.000: Par value := $0.50

b. Shares = 5.000: Par value = 55

CHAPTER 16

2. Cash = $5.200: CA = $14.600
6. Operaling l'ycle = 71.1 S days

Cash cyde = 33.15 days
7. 19.05-"
9. SI.175, S1.302, $1.407, SI.445

II. SI94.4oo: $216.400, SI44.8oo
U. a.7.94%

b. S5S4.24S.2S
IS. Payables = $13.356.16

Receivahles = $33.402.74
17. a.6.83lk

h. 7.09~

CHAPTER 17

1. $165.000, $117.000
3. $5.100: -S8.4OO: -$3.JOO
5. $t..700
7. $96.438.36
9. a.IRdays

b. $1.633.315
It. 27.86%: 44.86%: 15.89%: 44.59%
13. Carrying costs = £3.200

Order cost = $33.800
EOQ = 5.200

CHAPTER 18

I. II. 299.49 zlotys
h. SI.3020
c. $6.510.000

5. a. ¥236.16/£
h. $0.0984 per dollar

7. US: $30.424.991
Britain: 530.762.920

9. Break-even rate = 1.4344 5$1$
II. b. -8.67%
U. $25.91



Using the HP--10B and
TI BA II Plus Financial
Calculators

This appendix is intended 10 help you usc your Hewlett-Packard
HP-IOB or Texas Instruments BA II Plus tinandal cakulator 10 solve
problems encountered in the introductory finance course. It describes
the various cakulaiOr settings and provides keystroke solutions for
nine -;elected problems from Ihis book. Please sec your owner's
manual for more complete instructions. For more examples and
problem-solving techniques. please sec FinanciaL Analysis with all

J::l(!clrollic Calcu!atOl: 4th edition. by Mark A. White (New York:
McGnJv.,'-Hill.20{)(}).

CALCULATOR SETTINGS

Most calculator error-; in the introductory finance course afC the result
of in<lpproprialc settings. Before beginning a calculation. you should
a...k j()ursdf the following question~:

I. Did [ clear the Jinam:ial regj~ters'?

2. I" lhe compounding frequency ~et to once per period?

3. b the calculator in END mode'?

4. Did I enter negative numbers using the +/- key?

Clearing the Registers

All calculators have areas of memory, called registers. where
variables and intermediate results are stored. There are two sets of
financial registers. the timt: value of money (TYM) registers and the
cash now (en registers. These must be cleared before beginning
:.l new calculation. On the Hewlell-Packanl HP-lOB. pressing
{CLE AR AL L} clears both the TYM and the CF registers.] To clear
the TYM register~ on the SA II Plus. press 2nd {CLR TVM}.
Press 2nd {CLR Work} from within the cash flow worksheet
to clear the CF registers.

On the BA " Plus. you can specify both payment frequency and
compounding frequency. although they should normally be set to the
same number. To ~et both to once per period. press the key sequence
2nd {P / Y} 1 ENTER. then press J. 1 ENTER. Pressing

2nd {QUIT} relUrns you to standard c:.llculator mode.

END Mode and Annuities Due

In most problems, payment is made at the end of a period. and this is
the default "cUing (end mode) for both the HP-IOB and the BA II Plus.
Annuities due assume payments are made at the begillliing of each
period (begin mode). On the HP-IOB. pressing {BEG/END}
toggles between begin and end mode. Press the key sequence 2nd
{8GN} 2nd {SET} 2nd {QUIT} to accomplish the same

task on the SA Jl Plus. Both calculator>. will indicate on the display
that your calculator is set for begin mode.

Sign Changes

Sign changes are used to identify the direction of cash inl10ws and
outl1ows. Generally. ca~h inllows are enLered as positive numhers and
cash outflows are entered as negative numbers. To enter a negative
number on either the HP-IOB or the SA II Plus, first pres~ the appro
priate digit keys and then press the change sign key, +/-. Do /lot

use the minus sign key. -. as its effects are quiLe unpredIctable.

SAMPLE PROBLEMS

This section provides keyStroke solutions for selected problems from
the lex.t illustrating lhe nine basic financial calculator ~ki11s.

1. Future Value or Present Value
of a Single Sum

Hp·10S SA II PLUS

Compute the future value of $2.250 at a 17 percent annual !':lte for

30 years.

Compounding Frequency

Both the HP-I OB and the BA 11 Plus are hardwired to a~sume monthly
compounding. that is. compounding 12 times per period. Because
very few prohlems in the introductory finance course make this
assumption. you should change this default setting to once per period.
On the HP-IOB. press 1 {P/YR}. To verify that the default
has heen changed. press the key. then press and briefly hold the
INPUT key." The display ~hould read "lP_Yr".

1 Tht: kcy is colored orange i.1nd serves as a Shift key for the functions in
curly hrackets.
"This is the Si.1me keystroke used to de;lr all registers; pretty handy. ell'.'

594

-2,250·00 PV

30·00 N

17·00 I/VR

FV 249,895·46

The future value is $249.B95A6.

-2,250.00

30.00

17·00

CPT FV

PV

N

I/V

249,895·46
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Beny'~ Bank offers you 'l S20,OOO. seven-year term loan at I I percent
annu'll interest. What will your annual loan payment he?

2. Present Value or Future Value
of an Ordinary Annuity

HP-10B BA II PLUS

BA II PLUSHP-10B

Because the bonds make semiannual paymenb, we must halve the
coupon payment nus -7- 2 = 4.125 ==> $41.25), halve the YTM
(7.10 -7- 2 ==> 3.55). and double the number 01" periods (10
years remaining X 2 = 20 periods), Then. the current bond price is
SI.081.35.

6. Simple Bond Yields to Maturity

Vasicek Co. has 12.5 percent coupon bonds on {he markel with eight
years left to maturity. The bonds make annual payments. If one of
these bonds currently sells for $1.145.68, what is its YT1\1'!

PV

N

I/Y

4,244·31

-20,000.00

7·00

11·00

CPT PMT

PV

N

I/YR
4,244.31

-20,000.00

7.00

11· 00

PMT

The bond has a yield to maturity of 9.79 percent.

Your annual loan payment will be $4,244.31.

3. Finding an Unknown Interest Rate

Assume that the total co~t 01" a college education will be $7S.(}OO
when your child enters college in 18 years. You pre~ently have $7.000
to invest. What rate of interest mu"t you earn on your investment to
cover the cost of your child's college education?

-1,145·6& PV

125·00 PMT

1,000.00 FV

8.00 N

I/YR 9.79

-1,145.68 PV

125.00 PMT

1,000.00 FV

8.00 N

CPT I/Y 9.79

HP-1OB BA II PLUS

-7,000·00 PV -7,000.00 PV

18. DO N 18. DO N

75,000·00 FV 75,000.00 FV

I/YR 14·08 CPT I/Y 14.08

You must earn an annual interest rate of at least 14.08 percent to cover

the expected future co"t 01" your child's education.

4. Finding an Unknown Number of Periods

One of your customers is delinquent on hIS account" payable balance.
You've mutually agreed to a repayment schedule of $374 per month.
You will charge 1.4 percent per month interest on the overdue balance.
II" the current balance is $12J){)O, how long will it take for the account

to he paid off!

HP-10B BAli PLUS

-12,000·00 PV -12,000·00 PV

1·40 I/YR 1· 40 I/Y

374·00 PMT 374·00 PMT

N 42.90 CPT N 42·90

The loan will he paid otl in 42.90 months.

5. Simple Bond Pricing

7. Cash Flow Analysis

What are the IRR and NPV of the following sel of ca"h nows'? As
sume a discount rate of 10 percent.

Year Cash Flow

0 -$1.300
1 400
2 300
3 1,200

HP-10B BA II PLUS

-1,300·00 CFj CF

400·00 CFj 2nd {CLR Work}

1·00 {Nj} -1.300.00 ENTER 1
300·00 CFj 400.00 ENTER 1

1·00 {Nj} 1·00 ENTER 1
1,200.00 CFj 300·00 ENTER 1

1.00 {Nj} 1·00 ENTER 1
URR/YR} 17·40 1~200·00 ENTER 1

10·00 I/YR 1.00 ENTER 1
{NPV} 213·15 IRR CPT 17·40

NPV
Mullineaux Co. issued II-year bonds one year ilgO at a coupon rale of
R,25 percent. The bonds make semiannual payments. If the YTM on
these bonds is 7.10 percent, what is the current bond price?

10.00 ENTER

1 CPT 213·15

HP-10B BA II PLUS

41·25 PMT 41·25 PMT

l~OOO.OD FV 1,000·00 FV

20·00 N 20·00 N

3·55 I/YR 3·55 I/Y

PV -1,081.35 CPT PV -1,081.35

The project has an IRR of 17.40 percent and an NPV of $213.15.

8. Loan Amortization

Prepare an amortization schedule for a three-year loan of $24.000.
The interest rate is 16 percent per year, and the loan calls for equal
annual payments. How Il1m;h interest is paid in the third year'? How
much total interest is paid over the life of the loan'?

To prepare a complete amortiLation schedule. you must amortize
each payment one at a time:
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HP-10B BA II PLUS

-24,000·00

16.00

3·00

PMT

PV

"YR
N

10,686.19

-211,OOO·OO

16·00

3·00

CPT PMT

PV

I/Y

N

10,686·19

1·00 INPUT {AMORT} ~ 3,840·00 <== Interest

6,846.19 <== Principal

-17,153·81 <== Balance

2nd {AMORT} 2nd HLR Work}

1·00 E~TER 1

2·00 INPUT {AMORT} 2,744·61 <== Interest 1·00 ENTER 1 -17,153.81 <== Balance
~ 7,941·58 <== Pr i nei pa 1 1 6,846·19 <== Principal

-9,212.23 <== Balance 1 3,840.00 <== Interest

1
3·00 INPUT {AMORT} ~ 1,473·96 <== Interest

9,212·23 <== Principal
2·00 ENTER 1

~ 0·00 <== Balance 2·00 ENTER 1 -9,212·23 <== Balance

1 7,941.58 <== Principal

1 2,744·61 <== Interest

1

3.00 ENTER 1

3.00 ENTER 1
1
1
1

0.00 <== Balance
9,212.23 <== Principal
1,473.96 <== Interest

Interest of$1.473.% b paid in thc third year.
Enter both a beginning: and an ending period to compute the total amount of inLcre,t or prindpal paid over a particular period of time.

HP-10B

1· 00 INPUT

-24,000·00

16·00

3.00

PMT

3.00 {AMORT}

PV

IIYR

N

10,686.19

8,058.57 <== Interest

= 24,000·00 <== Principal

= 0·00 <== Balance

BA II PLUS

-24 .. 000.00 PV

16.00 I/Y

3.00 N

CPT PMT 10,686·19

2nd {AMORT} 2nd {CLR Work}

1.00 ENTER 1

3.00 ENTER 1 0·00 <== Balance
1 24,000·00 <== Principal
1 8,058.57 <== Interest

Total interest of $8Jl5R.57 is paid over the life of the loan.

9. Interest Rate Conversions

Find the effectiw annual rate, EAR. corresponding to a 7 percent an
nual percentage rate. APR. compounded qumterly.

HP-10B

4.00

7.00

{EFF%}

{P/YR}

{NOM%}

7·19

2nd

BAli PLUS

{IConv}

7·00 ENTER

1 '"
4.00 ENTER

l' CPT 7.19

The effective annual rate equals 7. 19 percent.
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absolute priority rule (APR) The rule establishing pri
ority of claims in liquidation.

Accelerated Cost Recovery System (ACRS) Depre
ciation method under U.S. tax law allowing for the accelerated
write-olT of property under various classifications.

accounts payable period The time between receipt of
inventory and payment for it.

accounts receivable financing A secured short-term
loan that involves either the assignment or factoring of

receivables.

accounts receivable period The time between sale of
inventory and collection of the receivable.

agency problem The possibility of conAirt of interest
between the owners and management of a firm.

aging schedule A compilation of accounts receivable by

the age of each account.

American Depositary Receipt (ADR) A security is
sued in the United States representing shares of a foreign
stock and allowing that stock to be traded in the United

States.

annual percentage rate (APR) The interest rate charged
per period multiplied by the number of periods per year.

annuity A level stream of cash flows for a fixed period of

time.

annuity due An annuity for which the cash flows occur at
the beginning of the period.

arithmetic average return The return earned in an
average year over a particular period.

asked price The price a dealer is willing to take for a

security.

asset-specific risk A risk that aflects at most a small
number of assets. Also unique or ullsystematic risk.

average accounting return (AAR) An investment's
average net income divided by its average book value.

average tax rate Total taxes paid divided by total taxable

income.

balance sheet Financial statement showing a firm's
accounting value on a particular date.

bankruptcy A legal proceeding for liquidating or reorgan~

izing a business. Also, the transfer of some or all of a firm's
assets to its creditors.

bearer form A bond issued without record of the owner's
name; payment is made to whoever holds the bond.

benefit-cost ratio The present value of an investment's
future cash flows divided by its initial cOst. Also profitahilit.v
index.

best efforts underwriting The underwriter sells as
much of the issue as possible, but can return any unsold shares
to the issuer without financial responsibility.

beta coefficient Amount of systematic risk present in
a particular risky asset relative to that in an average risky
assel.

bid-ask spread The difference between the bid price and
the asked price.

bid price The price a dealer is willing to pay for a security.

broker An agent who arranges security transactions among
investors.

business risk The equity risk that come~ from the nature
of the firm's operating activities.

call premium The amount by which the call price exceeds
the par value of the bond.

caU protected bond Bond during period in which it can
not be redeemed by the issuer.

call provision Agreement giving the issuer the option to
repurchase a bond at a specific price prior to maturity.

capital asset pricing model (CAPM) Equation of the
security market line showing the relationship between expected
return and beta.

capital budgeting The process of planning and manag~

ing a firm's long-term investments.

capital gains yield The dividend growth rate. or the rate
at which the value of an investment grows.

capital rationing The situation that exists if a firm has
positive net present value projects but cannot obtain the neces
sary financing.

capital structure The mixture of debt and equity main
tained by a firm.

captive finance company A partially or wholly owned
subsidiary that handles the credit function for the parent
company.

carrying costs Costs that rise with increases in the level
of investment in current assets.

cash budget A forecast of cash receipts and disburse
ments for the next planning period.

cash concentration The pmctice of and procedures for
moving cash from multiple banks into the firm's main accounts.

597
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cash cycle The time between cash dishursement and cash
collection.

cash discount A discount given to induce prompt pay
ment. Also .Hlles discount.

cash flow from assets The total of cash flow to credi
tors and i:ash flow to stockholders, consisting of the follow
ing: operating cash flow. capital spending. and changes in net
working capital.

cash flow to creditors A firm's interest payments to
creditors less nct new borrowings.

cash flow to stockholders Dividends paid out by a firm
less net new equity raised.

cash flow time line Graphical representation of the oper
ating cycle and the cash cycle.

clean price The price of a bond net of accrued interest:
this is the price that is typically quoted.

clientele effect Argument that stocks attract particu
lar groups based on dividend yield and the resulting tax
effects.

collection policy Procedures followed by a firm in col
lecting accounts receivable.

commission brokers NYSE members who execute orders
to buy and sell stock transmitted to the exchange floor.

common"size statement A standardized financial state
ment presenting all items in percentage terms. Balance sheet
items are shown as a pcrcentage of assets and income statement
items as a percentage of sales.

common stock Equity without priority for dividends or
in hankruptcy.

compounding The process of accumulating interest in an
investment over lime in order to earn more interest.

compound interest Interest earned on both the initial
principal and the interest reinvested from prior periods.

compound value The amount an investment is worth after
one or more periods. Alsofufure value.

consol A type of perpetuity.

contingency planning Taking into account the managerial
options implicit in a project.

controlled disbursement account A disbursement
practice under which the firm transfers an amount to a disburs
ing account that is sufficient to cover demands for payment.

corporation A business created as a distinct legal entity
owned by one or more individuals or entities.

cost of capital The minimum required return on a new
investment.

cost of debt The return that lenders require on the nrm's
debt.

cost of equity The return that equity investors require on
their investment in the firm.

coupon The stated interest payment made on a bond.

coupon rate The annual coupon divided by the face valuc
of a bond.

credit analysis The process of determining the probabil
ity that customers will or will not pay.

credit cost curve Graphical representation of the sum of
the carrying costs and the opportunity costs of a credit policy.

credit instrument The evidence of indebtedness.

credit period The length of time for which credit is granted.

credit scoring The process of quantifying the probability
of default when granting consumer aedit.

cross~rate The implicit exchange rate between two cur
rencies (usually non-U.S.) quoted in some third currency (usu
ally the U.S. dollar).

cumulative voting A procedure in which a shareholder
may cast all votes for one member of the board of directors.

current yield A bond's coupon payment divided by its
closing price.

date of payment Datc that the dividend checks are
mailed.

date of record Date on which holders must be on record
to receive a dividend.

dealer An agent who buys and sells securities from
inventory.

debenture Unsecured debt. usually with a maturity of
IO years or more.

declaration date Datc on whieh the board of directors
passes a resolution to pay a dividend.

default risk premium The portion of a nominal interest
rate or bond yield that represents compensation for the pos
sibility of default.

deferred call provision Bond eall provision prohibiting
the company from redeeming the bond prior to a certain date.

depreciation tax shield The {ax saving that results from
the depreciation deduction. calculated as depreciation multi
plied by the corporate tax rate.

direct bankruptcy costs The costs that are directly
associated with bankruptcy, such as legal and administrative
expenses.

dirty price The price of a bond including accrued interest,
also known as thc full or iI/voice price. This is the price the
buyer actually pays.

discount Calculation of the present value of some future
amount.

discounted cash flow (DCF) valuation (a) Valuation
calculating the present value of a future cash flow to determine
its value today. (b) The process of valuing an investment by
discounting its future cash flows.

discount rate The rate used to calculate the present value
of future cash flows.
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distribution Payment Illade by a firm to its owners from
sources other than curren! or accumulated retained earnings.

dividend Payment made out of a lirm's earnings to its own
ers, in the form of either cash or stock.

dividend growth model Model that determines the cur
rent price of a stock as its dividend next period divided by the
discount rate less the dividend growth rate.

dividend yield A stock's expected cash dividend divided
by its current price.

Du Pont identity Popular expression breaking ROE into
three parts: operating efficiency. asset use efficiency, and
financial leverage.

Dutch auction underwriting The type of underwriting
in which the offer price is set based on competitive bidding by
investor:-.. Also known as a 1II1!/orlll price auctio1/.

economic order quantity (EOQ) The restocking quan
tity that minimi.le:-. the toIaI inventory costs.

effective annual rate (EAR) The interest rute expressed
as if it were compounded once per year.

efficient capital market Market in which security pric~

es renect available information.

efficient markets hypothesis (EMH) The hypothesis tlmt
adual capital markct:-.. such as the New York Stock Exchange,
are efficient.

electronic communications networks (ECNs) Web
sites that allow investors to trade directly with one another.

erosion The cash tlows of a new project that come at the
expense of a firm's existing projects.

estimation risk The possibility that errors in projected cash
!lows wilJ lead to inconect decisions. Alsofhrecastillg risk.

Eurobonds International bonds issued in multiple coun~

tries but denominated in a single currency (usually the issuer's
currency).

Eurocurrency Money deposited in a financial center out
side of the country whose cunency is involved.

exchange rate The price of one country's currency ex~

pressed in terms of another country's currency.

exchange rate risk The risk related to having interna
tional operations in a world where relative currency values
vary.

ex dividend date Date two business days before the date
of record, establishing: those individuals entitled to a dividend.

expected return Return on a risky asset expected in the
future.

face value The principal amount of a bond that is repaid at
the end of the term. Also par value.

financial distress costs The direct and indirect costs as
sociated with going bankrupt or experiencing financial distress.

financial ratios Relationships determined from a firm's
linancial information and used for comparison purposes.

financial risk The equity risk that comes from the financial
policy (i.e.• capital structure) of the finn.

firm commitment underwriting The underwriter buys
the entire issue, assuming full financial responsibility for any
unsold shares.

Fisher effect The relationship between nominal returns,
real returns, and inflation.

five Cs of credit The five basic credit factors to be
evaluated: character, capacity, capital, colJateGd, and con
ditions.

float The difference between book cash and bank cash, rep
resenting the net effect of checks in the process of clearing.

floor brokers NYSE members who execute orders forcom
mission brokers on a fee basi:-.; sometimes called $2 brokers.

floor traders NYSE members who trade for their own
accounts, trying to anticipate temporary price fluctuations.

forecasting risk The possibility that errors in projected
cash flows will lead to incorrect decisions. Also estimation
risk.

foreign bonds International bonds issued in a single coun
try, usually denominated in that country's currency.

foreign exchange market The market in which one
country's currency is traded for another's.

forward exchange rate The agreed-upon exchange rate
to be used in a forward trade.

forward trade Agreement to exchange currency at some
time in the future.

free cash flow Another name for cash 110w from assets.

future value (FV) The amount an investment is wOl1h after
one or more periods. Also compound vallie.

general cash offer An issue of securities offered for sale
to the general public on a cash basis.

Generally Accepted Accounting Principles (GAAP)
The common set of standards and procedures by which au
dited financial statements are prepared.

geometric average return The average compound
return earned per year over a particular period.

gilts British and Irish government securities.

Green Shoe provision A contract provision giving the
underwriter the option to purchase additional shares from the
issuer at the offering price. Also ol'erallotment option.

hard rationing The situation Ihat occurs when a business
cannot raise financing for a project under any circumstances.

homemade leverage The use of personal borrowing to
change the overall amount of financial leverage to which an
individual is exposed.
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income statement Financial statement summarizing a
finn's performance over a period of time.

incremental cash flows The difference between a finn's
future cash flows with a project and those without the project.

indenture The written agreement between the corporation
and the lender detailing the terms of the debt issue.

indirect bankruptcy costs The costs of avoiding a
bankruptcy filing incurred by a financially distressed firm.

inflation premium The portion of a nominal interest rale
that represents compensation for expected future inflation.

initial public offering (IPO) A company's first equity
issue made available to the public. Also III/seasoned new

issue.

inside quotes The highest bid quotes and the lowest ask
quotes for a sccurity.

interest on interest Interest earncd on the reinvestment
of previous interest payments.

interest rate parity (IRP) Thc condition stating that the
interest rate differential between two countries is equal to the
percentage difference hetween the forward exchange rate and
the spot exchange rate.

interest rate risk premium The compensation investors
demand for bearing interest rate risk.

interest tax shield The tax savings attained by a firm
from the tax deductibility of interest expense.

internal growth rate The maximum possible growth rate
a nrm can achicve without external financing of any kind.

internal rate of return (IRR) The discount rate that
makes the net present value of an investment zero.

inventory loan A secured sh0l1-term loan to purchase
inventory.

inventory period The time it takes to acquire and sell
inventory.

invoice Bill for goods or services provided by the seller to
the purchaser.

just·in·time (.JIT) inventory A system for managing
demand-dcpcndent inventories that minimizes inventory
holdings.

line of credit A formal (committed) or informal (non
committed) prearranged. shorHerm bank loan.

liquidation Termination of the finn as a going concern.

liquidity premium The portion of a nominal interest
rate or bond yield that represents compensation for lack of
liquidity.

lockboxes Special post office boxes set up to intercept and
speed up accounts receivable collections.

lockup agreement The part of the underwriting contract
that specifics how long insiders must wait aftcr an IPO before
they can sell stock.

London Interbank Offer Rate (UBOR) The rate most
international banks charge one another for overnight Eurodollar
loans.

M&M Proposition I The value of a firm is independent of
its capital structure.

M&M Proposition II A firm's cost of equity capital is a
positive linear function of its capital structure.

managerial options Opportunitics that managers can
exploit if certain things happen in the future. Also known as
"real" options.

marginal tax rate Amount of tax payable on the next dollar
earned.

market risk A risk that influences a large number of assets.
Also systematic risk.

market risk premium Slope of the security markct line.
the difference between the expected return on a market portfo
lio and the risk-free rate.

materials requirements planning (MRP) A set of
procedures used to determine inventory levels for demand
dependent inventory types, such as work-in-progress and raw
materials.

maturity Specified date on which the principal amount of
a bond is paid.

member The owner of a seat on the NYSE.

multiple rates of return The possibility that more than
one discount rate wjJl make the net present value of an invest
ment zero.

mutually exclusive investment decisions A situation
where taking one investment prevents the laking of another.

net present value (NPV) The differencc betwccn an
investment's market value and its cost.

net present value profile A graphical representation of
the relationship between an investment's net present values
and various discount rates.

net working capital Current assets less cUlTcnt liabilities.

nominal rates Interest rates or rates of rcturn that have
not been adjusted for inflation.

noncash items Expenses charged against revenues that
do not directly affect cash flow.

normal distribution A symmetric. bell-shaped frequency
distribution that is completely defined by its mean and standard
deviation.

note Unsecured debt. usually with a maturity of under
10 years.

operating cash flow Cash generated from a finn's nor
mal business activities.

operating cycle The time period between the acquisition
of inventory and the collection of cash from receivables.
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opportunity cost The most valuable alternative that is
given up if a particular investment is undertaken.

order flow The flow of customer orders to buy and sell
securities.

overallotment option A contract provision giving the
underwriter the option to purchase additional shares from thc
issuer at the offering price. Also Green Shoe provision.

partnership A business formed by two or more individuals
or entities.

par value The principal amount of a bond that is repaid at
the end of the term. Alsoface value.

payback period The amount oftime required for an invest
ment to generate cash flows sufficient to recover its initial cost.

perpetuity An annuity in which the cash flows continue
forever.

political risk Risk related to changes in value that arise
because of political actions.

portfolio Group of assets such as stocks and bonds held by
an investor.

portfolio weight Percentage of a P0l1folio's total value in
a paI1icular asset.

precautionary motive The need to hold cash as a safety
margin to act as a financial reserve.

preferred stock Stock with dividend priority over common
stock, normally with a fixed dividend rate, sometimes without
voting rights.

present value (PV) The cun'cnt value o{'future cash flows
discounted at the appropriate discount ratc.

primary market The market in which new securities are
originally sold to investors.

principle of diversification Spreading an investment
across a number of assets will eliminate some. but not all, of
the risk.

private placements Loans. usually long~term in nature.
provided directly by a limited number of investors.

profitability index (PI) The present value of an invest
ment's future cash flows divided by its initial cost. Also
be/lefit-cost ratio.

pro forma financial statements Financial statements
projecting future years' operations.

prospectus A legal document describing details of the issu
ing corporation and the proposed offering to potential investors.

protective covenant A part of the indenture limiting cer
tain actions that might be taken during the term of the loan.
usually to protect the lender's interest.

proxy A grant of authority by a shareholder allowing
another individual to vote his or her shares.

purchasing power parity (PPP) The idea that the ex
change rate adjusts to keep purchasing power constant among
currencies.

pure play approach Use of a weighted average cost of
capital that is unique to a particular project, based on compa
nies in similar lines of business.

quoted interest rate The interest rate expressed in terms
of the interest payment made each period. Also stated inrerest
rate.

real rates Interest rates or rates of return that have been
adjusted for inl1ation.

real return Return adjusted for the effects of inflation.

red herring A preliminary prospectus distributed to pro
spective investors in a new issue of securities.

registered form The registrar of a company records who
owns each bond, and bond payments are made directly to the
owner of record.

registration statement A statement tiled with the SEC
that discloses all material information concerning the corpora
tion making a public offering.

regular cash dividend Cash payment made by a firm to
its owners in the normal coursc of business, usually fourtimes
a year.

reorganization Financial restructuring of a failing finn to
attempt to continue operations as a going concern.

repurchase Refers to a firm's purchase of its own stock:
an alternative to a cash dividend.

residual dividend approach Policy under which a firm
pays dividends only after meeting its investment needs while
maintaining a desired debt-equity ratio.

reverse split Stock split under which a finn's number of
shares outstanding is reduced.

rights offer A public issue of securities in which securities
are first offered 10 existing shareholders. Also known as rights
offering.

risk premium The excess return required from an investment
in a risky asset over that required from a risk-free investment.

sales discount A discount given to induce prompt pay
ment. Also known as cash discollnt.

scenario analysis The determination of what happens to
net present value estimates when we ask what-if questions.

seasoned equity offering (SEO) A new equity issue of
securities by a company that has previously issued securities
to the public.

secondary market The market in which previously is
sued securities are traded among investors.

security market line (SML) Positively sloped straight
line displaying the relationship between expected return and
beta.

sensitivity analysis Investigation of what happens to net
present value when only one variable is changed.
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shelf registration Registration permitted by SEC Rule
415, which allows a company to register all issues it expects
to sell within two years at one time. with subsequent sales at
any time within those two years.

shortage costs Costs that fall with increases in the level
nr investment in current assels.

simple interest Interest earned only on the original prin
cipal amount invested.

sinking fund An account managed by the bond trustee for
carly bond redemption.

soft rationing The situation that occurs when units in a
business are allocated a certain amount of financing for capital
budgeting.

sole proprietorship A business owned by a single indi
vidual.

specialist An NYSE memher acting as a dealer in a small
number of securities on the exchange floor; often called a mar
ket maker.

specialist's post A fixed place on the exchange Aoor
where the specialist operates.

speculative motive The need to hold cash to take advan
tage of additional investment opportunities. such as bargain
purchases.

spot exchange rate The exchange rate on a spot trade.

spot trade An agreement to trade currencies based on
the exchange rate today for settlement within two business
days.

spread Compensation to the underwriter. determined by
the difference between the underwriter's buying price and
offering price.

stakeholder Someone other than a stockholder or creditor
who potentially has a claim on the cash flows of the firm.

stand-alone principle The assumption that evaluation
of a project may be based on the project's incremental cash
flows.

standard deviation The positive square root of the vari
ance.

Standard Industrial Classification (SIC) code U.S.
government code used to classify a nnn by its type of business
operations.

stated interest rate The interest rate expressed in terms
of the interest payment made each period. Also quoted interest
rate.

static theory of capital structure Theory that a firm
borrows up to the point where the tax benefit from an extra
dollar in debt is exactly equal to the cost that comes from the
increased prohability of financial distress.

stock dividend Payment made by a firm to its owners in
the form of stock, diluting the value of each share outstanding.

stock split An increase in a firm's shares outstanding
without any change in owners' equity.

straight voting A procedure in which a shareholder may
cast all votes for each member of the board of directors.

strategic options Options for future, related business
products or strategies.

sunk cost A cost that has already been incurred and can
not be recouped and therefore should not be considered in an
investment decision.

SuperDOT system An electronic NYSE system allowing
orders to be transmitted directly to the specialist.

sustainable growth rate The maximum possible growth
rate a firm can achieve without cxternal equity financing while
maintaining a constant debt-equity ratio.

swaps Agreements to exchange two securities or currencies.

syndicate A group of underwriters formed to share the
risk and to help sell an issue.

systematic risk A risk that innuence~ a large number of
assets. Also nw.rket risk.

systematic risk principle The expected return on a
risky asset depends only on that asset's systematic risk.

target payout ratio A firm's long-term desired dividend
to-earnings ratio.

taxability premium The portion of a nominal interest
rate or bond yield that represents compensation for unfavo
rable tax status.

term loans Direct business loans of, typically, one to live
years.

terms of sale Conditions under which a finn sells its
goods and services for cash or credit.

term structure of interest rates The relationship
between nominal interest rates on default-free, pure discount
securities and time to maturity; that is, the pure time value of
money.

tombstone An advertisement announcing a public offering.

trading range Price range between highest and lowest
prices at which a stock is traded.

transaction motive The need to hold cash to satisfy nor
mal disbursement and collection activities associated with a
firm's ongoing operations.

Treasury yield curve A plot of the yields on Treasury
notes and bonds relative to maturity.

underwriters Investment firms that act as intermediaries
between a company selling securities and the investing public.

unique risk A risk that affects at most a small number of
assets. Also ul1systematic or as.l'ct-.lpecific risk.

unseasoned new issue A company's first equity issue
made available to the public. Also initial public (lfering.

unsystematic risk A risk that affects at most a small
number of assets. Also unique or asset-specific risk.
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variance The average squared difference between the
actual retulll and the average return,

venture capital (Ve) Financing for new. often high-risk

ventures.

weighted average cost of capital (WACC) The

weighted average of the cost of equity and the aftertax cost

or debt.

working capital A finn's short-tenn assets and liahilities.

yield to maturity (YTM) The rate required in the marker
on a bond.

zero·balance account A disbursement aCCOllnt in which

the firm maintains a zero balance. transferring funds in from a
master account only as needed to cover checks presented for

payment.

zero coupon bond A bond thaI makes no coupon payments.
rind thus is inirially priced m a deep discount.
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from perpetuities. U6-US

pol.:m abo\lt. 37-38
from short-run m:tlvltICS. 490

Sill.:. tinllng. and nsk of. 5

summary on. 38
Sum;l.:t Boards o:xampk, 50

timing of. 48S
Cash nO\y from assets, 34

cakulatlllg. 36
capllal spending. 34, 35

change In net worklllg captlal. 35-36

exampk. 39--40
,IS frel.: cash tlo...... 36

operatmg cash flow. 34-35

summary on. 38

Cash lIow identity. 34. 36. 37. 3S

Cash flo\\' time line, 491--492
C<lsh now tuning, 127-128

C<lsh now to bondholders. 37

Cash flow to creditors, 36-37

example. 40
summary all, 3S

Cash flow to stockholders, 37

('Kample.40

summ.lry on. 3S

Cash inflows. timmg of. 29

C;lsh m;lnagement

hellt'tit., of Iioldiug cash, 521

colkction and concentnllion, 526

cash collection, 525

cash concentration, 52)-526

collel·tion time. 524-52::;

lockboxes.525

noat, ::;~I-S2cl

1I1vesting )(110:: cash. 52S-5.' I
manilging (],shuf'iements. 526-52X

reasons for holding cilsh. 520

Cash rnanilger.4-92

Cash-out. 498

Cash outllows

categories of. 504

timing or. 29

Cilsh position. 519

Cilsh ratio. 58

Cilsh reserves, 501

CAT honds. 183

Certilicates of deposit. 530

CFO magazine. 496

Change 111 net \\'(,rking capital

calculating. 35-36

definition, 34

example, 39-40

Chapter 7 bankruptcy. 4-23---i24

Chapter I ! hankruptey. 424-425. 426

Character, 537

Ch.lrge ;lccount." 496
Check Clearing Act of 2004.524

Check kiting. 52.1

Checks

in dishuf'iemcnt !loat.526-527

and I1oa!, 521-524

Check 21, 524

ChewonTe,Xaco. 421. 553

Chicago and Ea_'t~m Railroad, 168

Chic;lgo Hoard of Trade, 15

Chief financial ofliccr. 5

China. undtrpricing lll. 472

Chrysler Corporation. 60

Clena CorpoT'llion. 51. 7S
Circuit Cit). 421

CISCO Systems, 174. 177. 3S3. 403

inventory wTlte-off. 3D

Citigruup.383
Clean price, 187

Cleilnup period. 506
Clientele elTects, 44-3

CN:-.I Money. 3:13

Coca-Colil Company. 10.26. .J9, 168.
228,351. 3S3

CoCo honds, IS2-lS3

Co[g;ne-Palmo!ivc,4-I5

Collar. 182

Collateral. 175.537

Collatcral value. 533

CollcL'ted balance. 521

Collcctlblcs as !nvcstalent, 107
CollectIOn effort, 53S

Collectionlloat. :121-522

Collection policy, 531

aging schedule. 53S

colleclloll dfort. 53S

monitoring receivahles. 537-53S

Collection time. 524

College costs. lOS-1m

student loans. 146-147. 148

Comhination approach to modilicd

IRR. 2.J9-2S0

Comcas!. 214.421

Comic hooks. 107

Commercial dratt. 5.'5

Commercbl loan oniccr.

Commercial paper. 5JO

Commission brokers, 217
Committed line of credlt. S06

Common equity. 24

Common-size balance sheet. 53-54

Common-size income statement.

54-55

Common-sile statements, 53

Common stock, 212

average returns. 310-311

classes of. 213-214

compared to preferred stock. 215

cumulative voting. 212

dividends. 214-215

frequenc) distribution, 312-313

frequency dIstribution of

returns. 316

growth stocks. 204. 3 I9

preempttvc nght. 214

proxy voting. 213

risk) return. 31 J

shareholder nght~. 212-213. 214

straight voting, 212

variability of returns. 312-.,18
Common ,tack valuation

capital gains yield. 210

case, 229

cash tlows, 203-204

components of reqUIred return_
2]0-211

constant growth, 205-206

difJicuities.203

dividend yield, 210

growth stocks. 20-1

nonconstant growth, 208-21 ()

summary of, 21l

zero growth, 20S

Company-sponsored ADR,. 556

Compensation. managerial. 13

Competition, and credit period. 533

Competitivc linn c;lsh offer. .J65

Competitiw offer hasis, 466

Comp.;:tilOr~. information about. 72
Compo~iti{)n of deht. 427

Compounding, 94-9K 95

,md efkdi\e annual rate. 13g-139

over long pl;rious. 9S

Compounding periods, c1Tcct of,

13S-lcl2

Compound Interest. 95, 98

growth uf, 96

on Manh,lltan Island sale. 9S

Compromise linancial policy. 50l

Computer chip industry. 487

Concentr.llion hanks. 526

Condition,. economic. 537

Conso], 136
Constant growth ratc. 205-208

Consumer credit. 53 I

Consumer demand. 533

and credll peliod. 533
Consumer pril:e indtx

histori<:al record 1926-2(}{)6. 308

measure of inllation. 305
Continental Airlincs, 35 I, .J25--426

Contingency feature. 182
Contingenc)' planning_ 287

option to abandon. 288

optioll to expand. 2S7-288

option to wait. 2S8

Contrulled di~bllrsement

account, 528

Controller. 5. 6. 492

Conventionnl fal:loring. S06
Converium.I79

Convertible bonds. IS2
ofCountrywidc Financial. IS]

dlfect costs ,IS pcrcentflge of gross

proceeds. 478

Coobe jar accounting. 30

Cooper Tire & Rubber Company, 49

Corporate horrowing. 408--410

Corporate ethics. I()
Corporate tinancc. 2

and intemiltionill corporations. 556

Corporate inve,tors, 442
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Corporate taxes
and capnal structure. -113--116. -1-19

interest tax shield. 41.J.
M&M Proposition I. 4 I4-415

rates. 32
Corporations, 8; .It't' also FHms

advantages and disadvantages. ~-Y
agency prohlem. 12-15
articles of incorporation, ~

hylaws, ~

cOn1rolof, 13-j.J.

douhle taxation, 9
cqully compared to deht. 173
cqulty \ s. debt securitics. 172
and linancial markets

cash flows. 15
pnmary and secondary marl-..ds,

15-17
goals of linancial managcmcnt. J()

mtcrnational,9
m:mag<:ment goals, 12
manag<:n<t1 compen.sation. 13
n<:w forms of, Y
and Sarhanes-Ox ley Act, j 2
separatIon of ownership and

management. 8-9

stakeholdcrs. 15
stockholder interests. 13-1.J.
stockholders in. ~

Cost(s)

and credn pcriod. 533
fixed vs. vanablc. 2Y-30
of holdmg m\enlnry. 5-12
01 issumg Sel:urilles, -1-77---lXO

versus markel value. 232
of sdhng slOl:k. .J.77-4XO
time honzon. 2Y-30

Cost-minimizmg quantity. 54-l.
Cost or c~pilal,362

in capital budgeting. 37-1

and capItal strul:ture
with no taxes or hankruptcy

costs. -l fY, 420
with taxes and banJ...ruptl:y

costs. 419, .J.20

\'lith taxcs and no bankruptl:y
costs. 419. .J.20

case. 402
divisiona1. 192
and economic lalue added. 3X3

and Iinancwl pol!l:y. 375
and oplimal eapilal stnKture. 419

preliminaries on. 374-375
pretax IS. aftertax. 382
project. }91-392

pure play approadl. 392-3Y3
required rdurn 'I'er.;us. 375
subjective appro;K·h. 3Y3-3Y4
weighted average cost of l:apital,

381-3YO
Cost of debt, 379-380

Easlman Chemil:al. 3XX-3X9
summary of cakulations, 3X5

Cost of equity, 376
and capital strul:ture

husincss nsk . .J 12---l13
financial nsk• .J 12-----J.U

M&tl-1 Proposition L.J 10
M&M PropositionIJ.411---412

components. .J.I 2--1 J3
di\ ideml growth modd for.

376<'18
Eastman Chemical. 3X6-]~~
secority market line for. 371\-379
summary of calculations. 3H5

Cost of goods sold. 66
Cost of preferred stock. 380-3H I
Countrywide FinanCIaL 182. 183
Coupon rate. 3XO

capp<:d. IR2
~nd liltercst rate risk. 167-}(,8

ncgati\e,IX2
Coupons. 163. 164

semiannuill. 166
Cll\'ered iTllerest arbitrage. 567-568
Cre(ht

costs associated with, 535
shortage of, 535
lypes or. 531

Credit anal~'sis,5J1
credll cvalualmn and scoring. 537
ncdil inform~tion

from h'lI1ks. 537
In credit reports. 537
l:uslomer payment history. 537
from tinanl:ial statements, 536

CredIt l:ard agreement, 141
Credit cost curve. 535-536
CredJl departmenls. 5.;5-536
CredJl function. 5.;5-536
C,'edit instrument. 534-535

Creon manager. ·N2
CredJlor.s.l72

cash /l0\\- 10. 36--37
chum on cash 1101\-. 26
forccd 10 accept bankruptcy, -l.25
in lIqUIdation process. 42-1
secured or unsCl:ured. -l.2-l.
short-terlll. 56. 57

Credit periud. 532
factors mtluencing, 533

invoice dale. 532
length of. 532-533

Credit pOIKy. -l.98
eaptivc fillillll:e companies, 5.;6

case. 554
collection pO!Il:Y

aging sl:hedu\c. 538

collection efTort. 53H
monitoring rCl:eivabh:s, 537-53H

components or. 531
credit analySIS. 536-537
credit (;{lst l:urvr.:. 535
to dnve salcs. 539
optimaL 535~536

orgamzrng cre(lil function.
535-536

restrictlvc.535
terms of sale. 532-535

Credit ratlJ1g
preferred slock. 215
wammg of default. 179

Credit nlting limls. 537
Credit reports. 537

Credit risk: let'· also Bond ratings
ofbol1Lls.192
;lnd credit pefJod. 533

Credn sales. 496
Credit scoring. 537
Crossover bonds. 17H
Cross-rate, 556. 5W-56J
CUlllufalJle dividends. 215
Cumulative voting, 212
Currencies

appreciation of. 5M
depreciation of. 5(16
illlernational symbols for. 557

Currency swaps. 557
Current assets. 23

alternative financing poliCIes,
-i99-501

on halatle\' ,heet. -iHX
carrymg costs. -19X
financing of. 497
investment in. 35-36
IH-juidity of. 25
m~rket vs. hook value, 26
in practice, 502
shortage costs. 49X
SilC of !Ovesttllent in, 4Y7-----J.YY

CUITenl-inl:Ollle ilf'Jumell1 for
dh idends. -l.-12

Current liilbllities, 23-24. -1-8K~~Y. 502
m net workmg capital. 36

Current rallo. 56-57
Cuslomers

and neda period. 533
p'lyment history. 537

Cuwff period. 23H. 239
Cydical acti\ities. 529
Cydical di\idend policy. 4-l.4

D
DalmlcrChrys1cr, .;73
Date of payment, 437
Date of record, 437
Days' s(tles in inventory. 5Y----{)O
Days' salcs in rcceivahlcs. 60
D;tytona 500 ll1arl..et mdlCators. 319
DCF: SCt' Disl:(lunted cash now

valuation

Dealer markets. 17
Dealers. 216
Death bonus. 183
Debl'nture, 173. 175
Debt: .ICe also Bonds: Financial

leverage
and banJ...JUplC). -l.13
compared 10 eljuity. 173
composition. -l.27
detlul:!ibk interest, 4)3
ver.;us l:ljuity, 26
IntemlCdiate-term.l73n
Junior Dr st:lllor, 176
long-teml.I73-17..t
long-term \iahility. 23
payment extension, ..t27
prercrrctl stock as. 215-216
pretax vs. aftertax. 3X2
puhlic vs. private is... ue. 173- I7.J

rish of. 173
shol1-term.l73
suhordtnated. 176
unfunded. J7-1

Deht-equlty mix. 268
Deht.equity ratio, 5}L 375.-l.()J

and hankruptcy, -1 I7
capnal structure decision. 404
choosing, -l.O-i--105
and dividend pobey. 4-l.6
effcct of changes in. 4 I I~ 12
tn United States, 42\~22

Deht Jinancing; .In' IIlso Bond ('nines
examples. -l.O.;
long-tenn. -l.X0-481
public vs. privatc issue. -l.XO~~1

Dchtor. 172
Dehl ratio and growth ratc. fl\)

Deht sel:urities, Ifl. 172: \('l' also Honds
collateral. 175
dehclllures, 173
mortg~ge securities, 175
notes. 173
unsecured. 175

Ikl:eptlvc 'ldvertising, 103~ 10.+
Declaration c1ate, 436
Deedo[trust.17.J
Dcfilllit-free honds. IYO

Dcfaultrisk.I77-17H.17Y.5JO
o[lllunKlpal honds. 180

Treasury bills fn:e of. 311
Default risk premium, 192
Deferred call provision, 176
Dehsll1lg stol:k.s. n r. -1-51

Dell Computer Corporation. 90. .'lIn.
393.402.421,502

Delta All' Lmes. -1-2L 426
Demand-derived inventOries

just-tn-tIme inventory, 5-l.7

kill/ball system. 5-17
malerials requirements planning. 5.J.7

Department of JustIce. 523
Dependent,demand inwnlofles. 539

Dcpn:cilltllln.50-l.
hook vs. market value. 276
m l:ash (;Ovcrage ratio, 59

modified accelerated cost recovery
system. 275-276

!O proJCl:! l'ash flow. 274-276
stnllght-l!ne.29
and la", Iml. 274-275

DepreciatIon (currcney). 566
Depredallon dcdul:tion, 29
Depredatiun tax shield, 272

Denved·demam! inventories. 539
Delerioratllln.5-l0
Direct bankruptcy l:Usts, 416---417
Dlrel'l l:osls

deht Issue.s. 480
as perl:cntage of gross proceeds. -17~

DIrect placement. 465
Dircct rights olTer. 465
DlrecTV• .J21
Dirt) price, 187
Dishursemel11 float. 521. 522

desirahility of. 526
inl:reasing.527
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Discount, 101

selling at. 562
Discount honds. 165
Discounted cash Jlov.. 2--1-2
Dis<:llUlltcd cash flow return. 2-1.2
Discounted cash lIow valuation. 101.

119-1-I9;.\('1' also Time vallie

of money

hrc<Jf.;.down over required return,
2X9-1,-){)

cash now timing. 127-J2X

cffc<:! of compounding pCflllUS.

13X-I-l2

C\aluallllg NPV estImates, 2XI-2lD
ex;ullpk. II')
future value for "nnuiti!:s, 135-136
fulure \illue ""ilh n1ulllp]c cash

IIllv.\,120-123
loan amortization. 1-14-1-10

]O<llll)PCS, 1-13-1 ..4

fOT NPV 2.l:!
perpetuities.13o.-13l)
prcscnl salue ror annUity cash

!llms. 12Y-1J4
present \,tlne wilh multiple l;ilSh

l1u\'.s, 123-126

project cash now,. 266-270
projected future cash Jlows, 2Xl

summary of. 253
tJlm: lmc. 120-121

valumg level cash How" 12<,1-1 3X
Discount factor. 102-JUJ
Discounting

announcement:..3.j5

present \ alue analysIs. 10 1-1()4

Discounting approach to modllicd

IRR. .2.:19

Discllul1I interest. 15~

Discounl ratc-, lU2, 16S. 177

constant growth rate cxcccdlng. .207

determining.I05-IOX

and internal rate 01 return, 241-.243
as minimum rdurn, 362

rdation to present value, 1O.j

using spreadsheets. JJ0-111

Distribution, 435
Diversitiahle nsk, 34X. 349, 350

Diversilic;.ltion

effect of, :-147

prinCiple of. 336, 34X
summary or. ,,61

and systetn<ttic risk. 349-350
and llll~)stcmatic risk, .14~-J.t9

Dividend(s), 37, 214, 435

aftertax value.•1..'7---438

charactcristics, .214-215

constal1l growth mte• .205-208

cumulativc, 215
In dollru' returns..,01-302

greater than c;.lsh flo..... , 4.:10

growing perpetuity modcl. 45X
nonconstant growth ratc. 208-210

noncumulative, 215

paymcnt of. 214
plowoack ratio, 458

preferrcd st\x:k, .215
set equal to cash How, 440

,\1Id sllx:k pnce. 202

lew growth rate, 205

Dividend growth model, 206-207
for CO'it of equity, 388

ad\amagc'i & di~,\dvalltages,

377-3/X

e'itimating growth rate. 377

lJIIplemcming.376

total return c;Jkulation, 210-211

DivlI.klllJ market. 44.'

Di\'idcnd pilymcnt

date uf paymcnt, 437

d<lte of record. 437

declaratIOn date, 436

ex·dl\ldcnd date. 436----B7

regular cash diVidends, .:136

staud"rd llletbod of. 436

types ur cash di vldends, .:136

Dlvuknd payout. 436

Divrdend p"yout m(io, 67, 458

Di\'idend policy

l·ilse.458

~'il'ih drndends. 435--439

clkntelc .;:ffec:l'i. 443

~'(HllpnJllllse pohc}, 445----4.:16

c:untrove",iitl, ..1.15

c:yclil:al, -144

d<tte or payment. 437

d;tte or recurd. .:1-.17

dedar<ttion O<ttc. 436

diVidend p<tyllll:nl. 435---439

dividends equal to cash I]uw,
431)----440

tii\ Idend 'il;lhility. 444---445
ex ..di\ idend (hIle, ..1..'6---4,17, 4,17----439

factors raH)ring high payuut

desire ror current income. 442

tax and kga] henclits. 4-12-+13

factors favoring 10\\ p;tyout

di\ Idend rcstricl!ons. ~42

notation costs, -141

reinwstment. 441
(;IXe'i, 4.j I

d]ustratlOn or IITekv'll\l:c. 439-+-11

mill;\] drVldcnd grcater than t:ash

llow,-I40

Plizer. Inc.. 434
reguhlr I:a~h dividends. 436

resrdual diVidend irpproach. 444

revcr~e spilt. 450-451

sto\:k dIVIdends. 44X--450

~\(x:k n:purl:hasc ahCITlatr\'c.

+16--148

stock spll\~, -I4M--451

target payout ratio, 446

Iwo·hantkd lawyer prohlem . ..t35
01\ Id.:nd relllvc~tlHent phm. +11

Dr\'ldend rcstricliuns. 442

DIVIdends per share. 436

.:xampk. 2X
Dividend "t;Jollity, +.t4-W5

Dil"idend yield, 210, no. 436

in perl:cntage returns, 302-303

on preferred 'i1<x:k, :-i30

Di\ i"ion;ll costs or cilpital. 392

Dollar. exchilnge rate quotes in terms

of. 55X-. 566

Dollar returns. 300-.,02

\'er,"us perccntage rclltrns. 31 X
DOlllltlo','i PIlla. 496

Duftller GmhH, 9

Douhlc taxatIOn. 9

00\ Pharmaccutlcals.299

Dow Cheffill:aJ Company. 396

Dow Corning. 426
00\\ Jones Induslrial Averagc

sharpdedine m Sept., 200!.

317-21~

lop 12 one-day p.:rcentagc

I:hanges. 31 ~

Dllwngmding hond ratlllg,'i.

178-179.4m

Dukc energy. -II), 227

Dun & Bradstreel. 537
Du PUill Corpnratlllll. 64, 65-66.

319.37l

Du Punt identity, 64---65. 69
cxp;md.:d an;lIY~IS. CJ.'i-66

return on equtty ;.mt]. 65

Dutch auction cash oller. 465
Dutch auctiun undt'fwriting, 467

and underpr\l:mg• .:169

E
E. F. Hultun. 52:3
Eagle Mat.:nals. 44')

EAR: .Vt'e Etkl:{[ve annual mte

Earnmgs. e/rcct of \vrite·oft's, 30

Earnmgs hefore mteresl, t..xe~, and

deprecHlIlon, 59

Earnlllgs he/nrc mtere"l, tax.es,
dcprcClaltun, ant.!

ilmuflualioll, 59

Earnings he/orc Itlterest and taxe'i,
.,4-35.59.273

vcrsus earnings I'd ..hare.

406---40~

E,\rning~ management

h<ld debt illlowance... ,10

cookie jar accounting, .,0

and generally accepted an:ou!l1111g

pflnciples, .~O

Earnlllgs per shilre. 27. ,1XX
caleul;.Hlllg,62

VeNL'i EBIT. .:I06---40X

example. 28

JJnpact Ill' linancialleverage.

405----406

;lnd stock repurcha-.e. -I47,':wX

Earnmgs retention, 67

Ea'itman Cbemical
cost of Jeht. 3:-;-389

cost of equity..'~6-38X

\\'eighted aver:lge nl',t or capItal.
3~')-390

eBa)', 68. 3X.'. .:160

EBIT: .\,.... Eafllmgs heforc interest

and taxes

EBITD: set' Earnmgs hefore interest.

taxc". and depreciation

ERITD:\.: we Earnings hdore
lIltere~t. t;Jx.es, depreciation.

and all1(l11lzation

Economic cOndnlOn'i. 537

unanticipated changcs, 570

Economic urder quantity. 544-545

Ecollomic order quantity model,
5.:11-545

carrying costs. 543

extensions to. 5.:15-5.:17

rcorder pomt. 546-547

,aldy stocks. 5.:16

l1l\'CtlIory depletion. 542-543

"horlage co"ls, 5.:13-5.:14

IOtal costs. 544-545

El:onomk value added and cost of

I:apltat. 3X3

ECOIlUlllin. 565

Enlilomy
allnounl:ements ahout. .,-14-345

statcs o/. .'36-337
EDGAR database, 25.3]

EdlSOll International. .:132
Elfecth.. llnnual ratc-, 139

and anllual pcrccntagc ratc. 1-l-l-142
caktllatmg and compilring, 1.~9

compounding and, 138-139

hnallcJaI calculator ror. 1.:12
spre<ldsheet for, 1.:12

Ertident capital market, J2J
mlstlnderstandmg implications

01. 326

outperforming. 325
pncc behavior, 323-324

semistrong !orm e/Jidem, 325,

.126-3.21
stmng form eflident. 326-327

wcak torm dtiClent, 326-327

Effident market h~'pothc-sis,

..124-325

common mi~coneeplions,325-326

Electronic ('()mmulllcation.~

l1etwork.~.220
Electronic dat.. lllterch;mge, 523-524

Electronic funds transfer. 520

Emhedded deht cost. 3XOn
Emer'ion Electnc. 4.j.!)

Endm); ligures. 60
Endmg !Jlvculory, 49,1n

EllTlln CorporatIOn, 10, ! I. 12.426

EOQ: II'" ECOllllllllC order

quaTltity model

b-/uities. 6. 16

tr"Jmg lll. 17
Equity

;Il'coullting \ alue of. 26

compared to deh\. 173

vcrsu'i deht. 26

detinition.24

market value of. 26

a'i oWllershijllntcrest. 173

ri"ks of. 173

stock buyhack percentagc of .:149
writc-otls, 22

E\.fUlty "cane-ouls:' 47-1

EqUlty linancmg
COSIS of Issumg. .j77----480

generall:;Jsh offer. 463---465

tIlllla] public olleflng:. -165.
469---476.479



SUBJECT tNDEX 611

Is~uance procedure.,. 462---465
rights offer. ..:163-165
seasoned equity offering. -165
J.nd underpricing, 46Y---476
umlcrwritcrs for, -1-66-..:16X
value of the tirm with new salc~,

476---477
\"elllure CJ[Jllal. 460-162

EquJly multiplier, .'Is. M

Equity securiues, 172; sec ufso

Common .-tod.:; Preferred ~l(lck

Erosion, 268
EstimatIon risk. 2X2
EthJl:al Issues in float, 523
eToys. .:164
Eurohond market, 557
Eurobunds, 556
EurocurrenQ',556
Euro DI,mC), 2XX

Eurodollars. 556
Excess return. 311
Exchange rate quotations, 55X-561

em,s rales. 560-561
in dollar terms, 562
triangle ,lrhitrage, 560-56 I

Exchange rale risk, 569
CJsc,57Y
[ong-mn ellposure. 570
managmg, 57 [
~horl-run ellposure. 56lJ-571l
trJU'.;latllln e:\po,urc, 57!J-571
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Expeclcd rcturn, 337

calcu[ation, 337
purtfolio, 3..:10-3..:12
on Tlsky investments, 37X
and security markclline, 35Y-360
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matching prinCiple. 2H-2lJ
Experian.537
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investment linance. 2-3
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Hoard, 26. 571
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Financral dl.,tress
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Fimmcilll dislress costs, 417
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523-524

Flllam:ini fraud. 30
Fumnclal rnforrnation, 52

cxt.:maluses,72-72
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FinanciuJ lllslitutions. 3
Finant'ial investrnenls..104-30S
Fmam.:ialleverage, 26. 65

and hankruptcy COSlS, 416-417
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and t:O.'1 of equity, 411---412
example, of, 403
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impact of
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406-..:108
on return on CqUlty, 405----406
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hankruptcy process, 425--426
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t:apita[ structure. 6
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Floor brokers, 217
fioPT planning:. 507
Floor trader, 217
Flotation costs, 441. 477

follow-on offering. 465
Ford Motor Comp<lny, 44, 52-53.

179.213-214.421
ncr worth Joss. 22

Forecasting risk, 282
hase case, 2S3
scenario analysis. 2S4-2X.~
sensItivity analySIS, 285-2S7

Foreign bonds, 557
Foreign exchange markel. 557

crnss-flltcs. .'l00-561

cxchnngc ratc quotations, 55S-561
forward trade, 562

internatIonal currency symhols. 558

over-thc-wuntcr markc1. 557

paniClpUnlS, SSM

selling al l.hsco\m1. 562

selling at premium, 562

spot trade. 561

transactions. 561-562
triangle ill'hJlnlgc. 560-561

Form IO·K, 31. 65

Fortune 100 companies, 22

Forward exchange rate, 562
relation to nominal illt~rcSI nile.

567-56lJ

rdatlOn to spot rate. 567-569
Forward market. 56:!

Forward trade. 562

Pour-year ordlllary annuity. 136

Praud.523

Frec cash flow, 36

Frequency distnbution. 312-313

histoncal record, 3 I 6

FUjl Film. 256

Funding. 173n

Future cash flows.

Future value, 94

for ilnnuities. 135

of i1nnuity due. 136

and assumcd interest rate. 96

l:iIlculating.I22-123

l:ash now timing, 127-121'\

of interest on 1\1anhattan Island

sale, 91'\

with multiple l:ash flows, 120..... 123
multiple-period investment, IJ4-95

versus pre,eot value. 105

retirement sal'lIlgs. 109

saving for college. 101'\-109

single-period investment. 94

sumTllary of. 112

tahlcs. 51'\O--5R I. 586-587

using linancial calculators. 99-100

USlTlg spreadsheets. 110-111

Future value facwr. 95-96. lOS. IO!)

calculating, 96-98

Future valuc intereq factor. 95-IJ6

G
Gains, translation, 571

Gap, Inc.. 77. 496

Gateway Distribul!lJlls, 221

General cash olTer, 463-465

General Electric. 9, 77, 3Kl449

General Elcctric CapitaL IlB

Generally accepted accounting

principles, 26, 78, 221

had debt allowances. 30

and earnings management. 3D

,llId income statemcnt, 28-29

reponing eamings. 30

Gcner,,1 Motors. 52-53.181. 215.

383.421

acquisition of Fiat, 282

loss in 2006. 29

Gcneral Motors Acc.::ptanl:e

Corporation, 536

Gl.:neral partners, 1'\

Genl.:ral partnership. 7

Gem'ral Theon' ofEmplo)"lIJcnl.
Illterest. lind MOIlI'I

(Keynes),521

Geometric average return.

316--317

versus arithmctic avcr..ge returns.

.120-322

calculating. .120-322

Geometric growth ralc• .177

Gl.:orgia Pacilie. lY9

G1JlWl.: Company. 44Y

Gills. 176. 557

GlobalizatIOn of linaneial

markets. 556

Goldman, Sadls & Company, 9, 459

Goodyear Tire & Rubber Company,

n . .183

Googlc, Inc., lY. 225. 46~. 469. 519

Government bonds, 179- I1'\0

ptKe quutes, 186

Government borrowing. 184

Green Shu.:: Manufacturing

Company. 468n

Green Shut' prm;ision, 467-468,

..:168. ..:177

Gross Domeslle Produl:t. 3..:14

Growing perpctutly. 205

Gro,vmg perpetuity modd. 458

Growth potential,S I

Growth rate

detenmnants at. 69-70

in earnings per share. 388

esttmating.377

faclors affecting. 6Y

internal,68

pace of. 68

and return on assets. 67-7 J

and return on equity. 67-71

sustatnabJc. 6S--6Y

sustainable growth rall.:

l:alculmions, 70-71

Growth stocks. 204. .1 lY

H
Hard ratiuning. 289-290

Harley-Davidsun, Inc.. 220

pril:e-e"mings ratio. 51

He,llth Management Associates, 373

Hedglllg.569-570

cXl.:hange-rate risk. 571

pobttcal risk. 57 I

Hemline indicators. 319

Hershey Company. 90

Hewktt-Packard, I J, 421

Htstoflcal cosl, 26

Hulders of record, 4.17

Home Depot. 351. 371. 4S I

Homemade lewr~lge• ..:108--4 I0.409

Homestakl.: Mming. 5 17

Honda Motors. 256, 571

Hon.::ywdl Corporation. 371

Hormcl Foods. 353

Hybnd sl.:cuflties, 173

Hymx Setmconduclor, Inc., 575

I
IBM. 7. 26. 53, 227. 393. 519

Idle cash. investmg. 528-531

money market mutual funds, 52~

money market securities. 530-531

sholt-term sCl.:urities, 52'J-530

temporal) cash .sUlvluses. 529

Income honds; see Trl.:asury Inflation

Protection Securitie.,

Income slalement. 27

common-size, 54-55

earnings management, 30

example,28

and generaJJy accepted ael;llUnting

principles. 28-29

noncash items. 29

pans of. 27-28

time and costs, 29--30

Incremental cash flows. 267

aftertax cash flows. 269

and erosion, 268

Jinancing costs, 26K

net working capital. 268

opportunity costs. 267-26K

side efFects, 268

sunk costs, 267

Indenture. 174.442

call provision. 176--177

protective covenant. 177

provisions, 174

repayment, 176

security, 175-176

seniorJ1Y. 176

sinking fund. 176

terms of a bond. 175

Independent-demand

inventories. 539

Indircd bankruptcy costs, 417

Industria! group, 547

Inflation, 191

and Consunwr Price Indcx. 305

Fisher effect. 188-189

historical record 1926-3006, 3 JO
and int.::rest rates, 187-188

rl.:al nlte adjusted for. 188

Inflation-Itnked bonds, 182

Inflation premium, 191

InflatIOn rate and purchasing power

panty. 564-565

ING Russia mutual fund, 325

Initial public on'erIng(s), 459, 465

anatomy of. 479

average lirst-day returns

1975-2005.471

average tirst-day returns

1980-2(Xl5.4i5

average returns hy month

1960-2005,470

hlggest tirst-day gains, 473

case. 486

costs of issuing, 477--478

costs of selling. 477--480

direct costs as percentage of gross

proceeds, 478

Dutch auelion underwriting, 467

Grcen Slme provision. 46K

gross proceeds I 975-2(Xl5. 471

In1<':rnd.474

lockup agreements. ..:168

number of regi~teredofferings

1960-2005.470

Palm, Inc., 474

quite penod. .J68

and underpricing

evidcnce on. 469--1-72

experi.::nce 199(j-:!O(}0, 472-47..:1

reasons for. 474-476

worldwide. 472

Innovation, 345

InsIde quotes, 219

Insolvency. 423

In~()urcing. 11

Insticu!Jona[ memory, 213

Insurance companies, 3

Insurance costs, 540

Intanglhle assets. 23

illiquid. 25

Intel Corporallon. 17,219,383,

421,487

Interest

accrued. 11'\7

cOlnpounding. 95~98

t.!eductible. .J 13

wuh Jinancial calculators, 137

Interest expense. 35

Interest on intercsl. 95
lnt<:rest-only loan. 144, 161

Int<:rest ratc parity, 561'\-569

Interest rate risk, 166--168

decreasing rate of increase. 167

of long maturities, 168

of [ong-teon bonds, 167

and term structure of interest

rates. 191

Interest rail' ri~k premium, 191

Interest rates

alllofliled loan. 144-147

annual percentage rate. 141-124

assulllcd.96

in calculating bond values,

164-166

and cash discounts, 534

effl.:ctivc annual rate, 138-142

effect of compounding periods.

138-142

cfkct on bond value. 163
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