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When we wrote the first edition of Financial Management: Theory and Practice, we
had four goals: (1) to create a text that would help students make better financial
decisions; (2) to provide a book that could be used in the introductory MBA
course, but one that was complete enough for use as a reference text in follow-on
case courses and after graduation; (3) to motivate students by demonstrating that
finance is both interesting and relevant; and (4) to make the book clear enough so
that students could go through the material without wasting either their time or
their professor’s time trying to figure out what we were saying.

Valuation as a Unifying Theme

Our emphasis throughout the book is on the actions that a manager can and
should take to increase the value of the firm. Structuring the book around valua-
tion enhances continuity and helps students see how various topics are related to
one another.

As its title indicates, this book combines theory and practical applications. An
understanding of finance theory is absolutely essential for anyone developing
and/or implementing effective financial strategies. But theory alone isn’t suffi-
cient, so we provide numerous examples in the book and the accompanying Excel
spreadsheets to illustrate how theory is applied in practice. Indeed, we believe
that the ability to analyze financial problems using Excel is absolutely essential for
a student’s successful job search and subsequent career. Therefore, many exhibits
in the book come directly from the accompanying Excel spreadsheets. Many of the
spreadsheets also provide brief “tutorials” by way of detailed comments on Excel
features that we have found to be especially useful, such as Goal Seek, Tables, and
many financial functions.

The book begins with fundamental concepts, including background on the
economic and financial environment, the time value of money, financial state-
ments (with an emphasis on cash flows), bond valuation, risk analysis, and stock
valuation. With this background, we go on to discuss how specific techniques and
decision rules can be used to help maximize the value of the firm. This organiza-
tion provides four important advantages:

1. Covering time value of money early helps students see how and why expected
future cash flows determine the value of the firm. Also, it takes time for stu-
dents to digest TVM concepts and to learn how to do the required calculations,
so it is good to cover TVM concepts early and often.

2. Managers should try to maximize the fundamental value of a firm, which is
determined by cash flows as revealed in financial statements. Our early cover-
age of financial statements thus helps students see how particular financial
decisions affect the various parts of the firm and the resulting cash flow. Also,
financial statement analysis provides an excellent vehicle for illustrating the
usefulness of spreadsheets.

e-resource

Be sure to visit the
Financial Management:
Theory and Practice
(12th Edition) Web site
at http: //www
.thomsonedu.com/
finance/brigham or
http://www.swlearning
.com/finance/brigham.
These sites provide
access for instructors and
students.
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Preface

3. Most students—even those who do not plan to major in finance—are inter-
ested in stock and bond values, rates of return on investments, and the like.
The ability to learn is a function of individual interest and motivation, so
Financial Management’s early coverage of securities and security markets is
pedagogically sound.

4. Once basic concepts have been established, it is easier for students to understand
both how and why corporations make specific decisions in the areas of capital
budgeting, raising capital, working capital management, mergers, and the like.

Intended Market and Use

Financial Management is designed primarily for use in the introductory MBA finance
course and as a reference text in follow-on case courses and after graduation. There
is enough material for two terms, especially if the book is supplemented with cases
and/or selected readings. The book can also be used as an undergraduate introduc-
tory text with exceptionally good students, or where the introductory course is
taught over two terms.

Improvements in the 12th Edition

As in every revision, we updated and clarified materials throughout the text,
reviewing the entire book for completeness, ease of exposition, and currency. We
made hundreds of small changes to keep the text up-to-date, with particular
emphasis on updating the real world examples and including the latest changes
in the financial environment and financial theory. In addition, we made a number
of larger changes. Some affect all chapters, some involve reorganizing sections
among chapters, and some modify material covered within specific chapters.

Changes That Affect All Chapters

Better integration of the textbook and the accompanying Excel Tool Kit spread-
sheet models for each chapter.

We assigned a section number to each major section in each chapter and used the sec-
tion numbers to identify the corresponding material in the Excel spreadsheets that
accompany the chapters. In addition, many tables within the text involve exam-
ples of financial analysis that were worked out in the accompanying spreadsheets.
For many such Tables, we now show the Excel row and column headings so that
students can easily understand the spreadsheet analysis that underlies the Table.

End-of-section Self-Test problems.

Students learn specific concepts and understand particular numerical examples
best if they work with illustrative problems immediately after they read the section
that explains that particular material. Therefore, we now provide an opportunity
for immediate reinforcement by having numerical problems at the end of each
major section. The answers to the problems are shown in the text, and the worked
out solutions are provided in the Excel Tool Kit spreadsheet model for the chapter.

End-of-chapter problems ranked by difficulty.

In past editions we arranged the end-of-chapter problems by topic, not by diffi-
culty level. Students would often start working the problems, hit a difficult one
relatively quickly, become frustrated, and give up. In this edition we arranged the
problems by difficulty. The first set of problems is designated “Easy,” and most



students should be able to work them without much trouble. Then come
“Intermediate” problems, which are a bit harder, and then “Challenging,” which
are still longer and more complex. This ranking procedure reduces students’ stress
and frustration because they can clearly identify the problems that are going to
require more effort.

Improved Test Bank.

We made substantial improvements to the Test Bank, including the addition of
numerous problems that are similar to the “Easy,” “Intermediate,” and “Challeng-
ing” problems at the end of each chapter. Different instructors have different
views on how students should be tested, but the new Test Bank can be used to pro-
vide a set of relatively straightforward problems (“Easy” and “Intermediate”) that
deal with all aspects of financial management. Most instructors also use a few
“Challenging” exam problems, where students must figure out how to apply
finance concepts to deal with new and different situations they haven’t seen
before. The problems can also be changed algorithmically, as discussed below.

The ThomsonNOW Web-based course platform.

We discuss the new ThomsonNOW Web-based course delivery system in more
detail later in the preface, but one very important feature of ThomsonNOW is the
availability of algorithmic versions of the end-of-chapter problems and the Test
Bank problems. This allows an instructor to easily create Web-based homework
assignments with problem inputs and answers that are unique to each student. The
assignments are automatically graded, and the scores are posted to a gradesheet
that can be exported into Excel. Because the assignments are unique to each stu-
dent and are automatically graded, it is feasible for a busy instructor (Is there any
other kind?!) to assign homework frequently. In our own classes, we typically
assign a short Web-based homework “quiz” for every 1-2 class sessions. Our stu-
dents have told us that they appreciate having such frequent assignments because
it helps them keep up in the course. Moreover, we have noticed an improvement
in our students” ability to work problems in subsequent in-class tests and exams.

More focused Web Extensions in the e-Library.

New material must be added with each edition to keep students on the cutting
edge. To make room for the new material, we identified specialized topics that are
important but not essential in every introductory finance course. We then made
this material accessible as a chapter Web Extension, provided as an Adobe PDF
file on the textbook’s Web site. In the previous edition, there was only one Web
Extension for a chapter, with some chapters’” Web Extensions covering multiple
topics. We now have multiple Web Extensions for those chapters, with each
Extension focused on a particular topic. This makes it easier for an instructor to
“pick and choose” any additional individual topics he or she wishes to cover.

Improved PowerPoint Shows.

We carefully reviewed and revised each PowerPoint show for clarity and effective-
ness. In addition, the shows are now in a standard Microsoft template and thus
can be easily customized by instructors.

Significant Reorganization of Some Chapters

Reorganized the discussion of financial markets.

In the previous edition, the coverage of financial markets was somewhat frag-
mented, with related topics being covered in the introductory chapter, the bond
valuation chapter, and the stock valuation chapter. We have now consolidated this
material, discussing financial securities, institutions, and markets in Chapter 1.
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Preface

This consolidation allowed us to eliminate some redundancies and provide a
more integrated discussion of the material. As it now stands, Chapter 1 includes a
detailed discussion of financial securities, hedge funds, global stock markets, and
IPOs. This new structure provides two important advantages. First, an instructor
can hit the ground running and cover financial markets during the first class.
Because this material is descriptive rather than problem-oriented, it is not
absolutely critical for students to have read the material before the first class;
instead, they can go back and read it after the first class. Second, students are typ-
ically interested in financial markets, and comprehensive coverage in the first
class stimulates student interest and enthusiasm.

Financial statement analysis moved up to immediately follow financial state-
ments and cash flows.

Chapter 4, Analysis of Financial Statements, now immediately follows financial
statements and cash flows. This early coverage of financial statement analysis helps
provide vocabulary and concepts that are important for the remainder of the book.

Reorganized the discussion of the determinants of interest rates.

In the previous edition, our discussion of the determinants and implications of
interest rates was fragmented, with coverage in both the introductory and the
bond valuation chapters. We have now consolidated this material in Chapter 5
(Bonds, Bond Valuation, and Interest Rates) in a section that immediately follows
our discussion of bond pricing. This new structure is pedagogically better because
students who understand the basics of bond pricing are in a better position to ben-
efit from a discussion of why different fixed-income securities have different yields.

Better link between risk, return, and stock pricing.

We now cover the chapters on risk and return (Chapters 6 and 7) immediately
before the chapter on stock pricing (Chapter 8). This permits students to apply the
concepts they learned about the risk/return tradeoff to stock pricing.

Notable Changes within Selected Chapters

We made too many small improvements within each chapter to mention them all,
but some of the more notable ones are discussed below.

Chapter 1: An Overview of Financial Management

and the Financial Environment.

The opening vignette now has a global scope, and there is a new box on ethics,
“Ethics for Individuals and Businesses.” As noted earlier, we consolidated and
improved our discussion of securities, institutions, and markets. Because many
MBA students will not take a separate Investments course, many instructors like
to cover or at least recommend additional material on securities and financial
markets. With that in mind, we added three new Web Extensions that (1) describe
securitization, (2) provide an overview of derivatives, and (3) cover stock markets
in more detail, including discussions of market indexes and the costs of trading.
Each of these new Web Extensions now has its own separate PowerPoint show.

Chapter 2: Time Value of Money.

We added a new opening vignette on the role played by TVM concepts in the cur-
rent pension fund crisis. We also improved the coverage of annuities, with the
annuity formula now based on the differences between time lines of different per-
petuities, which makes the formula a bit more intuitive. We added three new Web
Extensions, one on the derivation of annuity formulas, another on continuous
compounding, and a third on the tabular approach.



We also improved our calculator tutorials for the most popular TI and HP cal-
culators, using illustrations that are identical to the text examples. Therefore,
when a student reads about, say, the future values in the text, he or she can simul-
taneously learn from the tutorial how to find the specific FV with a calculator.
Students tell us that learning how to use their calculators as they learn TVM con-
cepts is much more efficient than studying the two separately.

Chapter 3: Financial Statements, Cash Flow, and Taxes.
We added a new box on Sarbanes-Oxley and financial fraud.

Chapter 4: Analysis of Financial Statements.

We added a new opening vignette on how firms guide analysts’ earnings esti-
mates. The analyses of common sized and percent change statements are now bet-
ter integrated with the Excel Tool Kit, which shows students how easy it is to do all
the calculations involved in financial analysis using a spreadsheet.

Chapter 5: Bonds, Bond Valuation, and Interest Rates.

The chapter on bond pricing now comes earlier in the book, closer to the chapter
on time value of money. This permits students to apply their financial calculator
and Excel skills to bond analysis while time value of money concepts are still fresh
in their minds. Also, the section on calculating bond yields now follows immedi-
ately the section on calculating bond prices, since these topics are so closely
related. We also improved our coverage of Excel’s PRICE and YIELD functions,
providing detailed examples in the Tool Kit. We consolidate and better integrated
coverage of interest rate determinants with our discussion of default and interest
rate price risk. We improved the discussion of TIPS, and we show how to use them
in estimating the real risk-free rate and the inflation premium. Finally, we now
have separate Web Extensions for (1) zero coupon bonds and their taxation, (2) a
more detailed explanation of TIPS, (3) duration analysis, and (4) the pure expecta-
tions theory of the term structure (using geometric averages).

Chapter 6: Risk, Return, and the Capital Asset Pricing Model.

We improved the explanation of correlation and covariance, including a better
explanation for how Excel can be used in estimating correlation and covariance from
historic data. We also improved the discussion of beta and how to estimate beta.

Chapter 7: Portfolio Theory and Other Asset Pricing Models.

We eliminated the opening section on measuring portfolio risk (because this is
now covered in Chapter 6), so the chapter begins with a discussion of efficient
portfolios. We added a new section on the standard deviation of an N-asset port-
folio, including an easy approach for calculating the portfolio standard deviation.
In the section on the Fama-French model we now provide the URL for Kenneth
French’s Web site, which has data for use in estimating parameters of the Fama-
French model. We also beefed up our discussion of behavioral finance.

Chapter 8: Stocks, Stock Valuation, and Stock Market Equilibrium.

We now discuss stock market data as reported in The Wall Street Journal and other
sources early in the chapter so students will be familiar with stock quotations and
price ranges before we cover stock valuation. We also added a brief discussion of
the FCF model for stock valuation (which is covered in more detail in Chapter 15).
The section on preferred stock pricing now immediately follows common stock
valuation, and the chapter ends with an improved discussion of efficient markets.

Chapter 9: Financial Options and Applications in Corporate Finance.
To be consistent with the nomenclature used by options traders, we changed some
of the chapter’s terms. We also improved the explanation of the binomial model,
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including the formula for the number of shares in the hedge portfolio. Moreover,
we added new boxes on “Financial Reporting and Employee Stock Options” and
“Taxes and Stock Options,” and we added a new section entitled “Applications of
Option Pricing in Corporate Finance.”

Chapter 10: The Cost of Capital.

Flotation costs are no longer in a separate section but are covered with each com-
ponent cost of capital, e.g., flotation costs of debt are covered with the cost of debt.
We improved and streamlined the discussion of the divisional cost of capital and
the project cost of capital, and we added a new section on the cost of capital for
privately held or small firms.

Chapter 11: The Basics of Capital Budgeting: Evaluating Cash Flows.

Because many students have trouble understanding the relative merits of differ-
ent ranking criteria, we now cover NPV first, and we present it as the primary cri-
terion because it is directly related to the maximization of shareholder wealth. We
then cover the IRR and other methods and present them as supplements to NPV.
In addition, we moved the equivalent annual annuity (EAA) approach out of the
last edition’s Web Extension and into this edition’s textbook section that covers
replacement chains.

Chapter 12: Cash Flow Estimation and Risk Analysis.

We more clearly show the link between FCF as applied to financial statements and
FCF as applied to a project. We moved the numerical example to the beginning of
the chapter so that students can see a concrete application before we discuss such
concepts as sunk costs, opportunity costs, etc. We also added an explanation of
NPV breakeven analysis.

Chapter 13: Real Options.
We added discussion and a numerical example for the valuation of a growth option.

Chapter 14: Financial Planning and Forecasting Financial Statements.

We added a new opening vignette on how companies do financial planning based
on a recent survey of corporate executives. We also moved the section on AFN so
that it now precedes the projected financial statement approach. With this
arrangement, students can get an understanding of the basic logic of financial
forecasting from the simple AFN approach, and this helps follow the logic of the
more complex projected financial statement approach.

Chapter 15: Corporate Valuation, Value-Based Management,

and Corporate Governance.

We rewrote and expanded our coverage of corporate governance. In addition, we
added a new box on “The Sarbanes-Oxley Act of 2002 and Corporate Governance.”

Chapter 16: Capital Structure Decisions: The Basics.

We use the corporate valuation model to develop a new explanation of recapital-
ization that gives students a better understanding of stock repurchases and other
capital structure changes. We also added a discussion of the “windows of oppor-
tunity” theory, and we added a section that discusses and synthesizes the results
of recent empirical studies on capital structure.

Chapter 18: Distributions to Shareholders: Dividends and Repurchases.
We added a new opening vignette discussing Microsoft’s recent cash distribu-
tions. We also added a discussion of the “life-cycle” hypothesis.

Chapter 20: Lease Financing.
We added a new box on hidden dangers in leasing, “What You Don’t Know Can
Hurt You!”



Chapter 22: Working Capital Management.

We added a new opening vignette based upon CFO magazine’s annual survey on
working capital management. We added a new box based on the annual CFO
cash management scorecard and we discuss the provisions and implications of
“Check 21.”

Chapter 25: Mergers, LBOs, Divestitures, and Holding Companies.

We added a new opening vignette on the P&G/Gillette merger, we improved the
discussion of the adjusted present value approach, and we added a section cover-
ing the free-cash-flow-to-equity approach.

Chapter 26: Multinational Financial Management.

We completely re-wrote the discussion of international monetary systems and the
links between exchange rate regimes, international trade, and inflation. We also
added a new section that provides a detailed discussion and illustration of capital
budgeting for international projects.

ThomsonNOW: A New Web-Based Course
Management Platform

ThomsonNOW is Thomson Publishing’s new Web-based course management sys-
tem, and it can be seamlessly integrated into Blackboard and WebCT for those
instructors already using those Web-based course management systems.
ThomsonNOW includes the following features, with more to be added over time.

The Courseware Individualized Learning Plan

For each chapter, a student can take a “pre-test” in the Courseware section of
ThomsonNOW. This pre-test is automatically scored, and the student is given a
learning plan that identifies the chapter’s sections on which the student needs to
improve. This learning plan has links to an e-book for each chapter, so a student
can also read and study the material without leaving the computer. In addition, a
“post-test” helps the student determine if he or she has mastered the material.

Algorithmic Homework Assignments with Automatic Grading

As previously noted, ThomsonNOW can create algorithmic versions of select end-
of-chapter and Test Bank problems. With just a few clicks, an instructor can create
a Web-based homework assignment that contains unique problems and answers
for each student. The assignment is automatically graded, and the scores are
posted to a gradesheet that can be exported into Excel or into the gradesheets of
Blackboard and WebCT. Similarly, an instructor can create sets of practice prob-
lems (based on algorithmic versions of the end-of-chapter problems and Test Bank
problems). In Finance, practice makes perfect, so ThomsonNOW’s ability to
quickly and easily create practice problems and grade homework assignments can
have a dramatic impact on a student’s progress and knowledge.

e-book

ThomsonNOW also contains an e-book, which is very helpful to students who use
the Individualized Learning Plan in ThomsonNOW’s Courseware—they can read
the e-book and work practice problems without ever leaving the computer.
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e-resource
To enter the ThomsonNOW
Web site, go to hitp://
now.swlearning.com/
brigham. For new users,
select “Create an Account”
and follow the directions
for either an instructor or
a student.
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e-resource
To access Thomson
ONE—BSE, go to
http://tobsefin
.swlearning.com and
follow the instructions
shown there. You will
need the serial number
that came on the card
in your fextbook.

D

e-resource
Be sure to visit the

Financial Management:

Theory and Practice
(12th Edition) Web

site at hitp://www
.thomsonedu.com/
finance/brigham or
http://www.swlearning
.com/finance/brigham.
These sites provided
access for instructors
and students.

Thomson One—Business School Edition

Thomson ONE—Business School Edition is an online database that draws from
the world acclaimed Thomson Financial data sources, including the SEC
Disclosure, Datastream, First Call, and Worldscope databases. Now you can give
your students the opportunity to practice with a business school version of the
same Internet-based database that brokers and analysts around the world use
every day. Thomson ONE—BSE provides (1) one-click download of financial
statements to Excel, (2) data from domestic and international companies, (3) 10
years of financial data; and (4) one-click Peer Set analyses.

We also have available problems that rely on data from Thomson ONE—BSE.
Due to the ever-changing nature of the Web, these problems are updated fre-
quently, and they can be found on the textbook’s Web site, http://www
.thomsonedu.com/finance/brigham.

Here is some of the data provided by Thomson ONE—BSE:

I/B/E/S Consensus Estimates.

Includes consensus estimates—averages, means, and medians; analyst-by-analyst
earnings coverage; analysts’ forecasts based on 15 industry standard measures;
current and historic coverage for the selected 500 companies. Current coverage is
5 years forward plus historic data from 1976 for U.S. companies and from 1987 for
international companies, with current data updated daily and historic data
updated monthly.

Worldscope.
Includes company profiles, financials, accounting results, and market per-share
data for the selected 500 companies going back to 1980, all updated daily.

Disclosure SEC Database.

Includes company profiles, annual and quarterly company financials, pricing infor-
mation, and earnings estimates for selected U.S. and Canadian companies, annually
from 1987, quarterly for the last 10 years, and monthly for prices, all updated weekly.

DataStream Pricing.
Daily international pricing, including share price information (open, high, low,
close, P/E) plus index and exchange rate data, for the last 10 years.

ILX Systems Delayed Quotes.
Includes 20-minute delayed quotes of equities and indices from U.S. and global
tickers covering 130 exchanges in 25 developed countries.

Comtex Real-Time News.
Includes current news releases.

SEC Edgar Filings and Global Image Source Filings.

Includes regulatory and nonregulatory filings for both corporate and individual
entities. Edgar filings are real-time and go back 10 years; image filings are updated
daily and go back 7 years.

The Instructional Package: An Integrated
Learning System

Financial Management includes a broad range of ancillary materials designed to
enhance students’ learning and to make it easier for instructors to prepare for and
conduct classes. All resources available to students are of course also available to
instructors, and instructors also have access to the course management tools.
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Learning Tools Available for Students and Instructors

Study Guide.

This supplement outlines the key sections of each chapter, and it provides stu-
dents with a set of questions and problems similar to those in the text and in the
Test Bank, along with worked-out solutions. Instructors seldom use the Study
Guide themselves, but students often find it useful, so we recommend that instruc-
tors ask their bookstores to have copies available. Our bookstores generally have
to reorder it, which attests to its popularity with students.

Technology Supplement.

The Technology Supplement on ThomsonNOW contains tutorials for four com-
monly used financial calculators, for Excel, and for PowerPoint. The calculator tuto-
rials cover those features students need to work the problems in the text.

Effective Use of a Financial Calculator.
Written by Pamela Hall, this handbook is designed to help increase students’
understanding of both finance and financial calculators, enabling them to work
problems more quickly and effectively.

In addition to these printed resources and the items noted above, many other
resources are available on the Web at Financial Management’s Web site, http://www
.thomsonedu.com/finance/brigham. These ancillaries are also available at both
the Instructor’s Web site and the ThomsonNOW site. These ancillaries include:

Excel Tool Kits.

Proficiency with spreadsheets is an absolute necessity for all MBA students. With
this in mind, we created Excel spreadsheets, called “Tool Kits,” for each chapter to
show how the calculations used in the chapter were actually done. The Tool Kit
models include explanations and screen shots that show students how to use
many of the features and functions of Excel, enabling the Tool Kits to serve as self-
taught tutorials.

An e-Library: Web Extensions and Web Chapters.

Many chapters have Adobe PDF “appendices” that provide more detailed cover-
age of topics that were addressed in the chapter. In addition, these four special-
ized topics are covered in PDF Web chapters: Banking Relationships, Working
Capital Management Extensions, Pension Plan Management, and Financial
Management in Not-for-Profit Businesses.

NewsEdge.
NewsEdge is a “push” service of daily news, offering coverage of breaking stories.
It is timely, authoritative, and advertising-free.

NewsWire: Finance in the News.

NewsWire provides summaries of recent finance news stories, indexed by topic.
A headline, subject category, key words, summary of the news article, article
source line, and questions to spur further thought and discussion are included.
The summaries are carefully selected and prepared by Paul Bolster and Emery
Trahan of Northeastern University, and they facilitate the incorporation of late-
breaking news into the classroom.

End-of-Chapter Spreadsheet Problems.

Each chapter has a “Build a Model” problem, where students start with a spread-
sheet that contains financial data plus general instructions relating to solving a
specific problem. The model is partially completed, with headings but no formu-
las, so the student must literally build a model. This structure guides the student
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through the problem, minimizes unnecessary typing and data entry, and also
makes it easy to grade the work, since all students” answers are in the same loca-
tions on the spreadsheet. The partial spreadsheets for the “Build a Model” prob-
lems are available to students on the book’s Web site, while the completed mod-
els are in files on the Instructor’s portion of the Web site.

Thomson ONE—BSE Problem Sets.

The book’s Web site has a set of problems that require accessing the Thomson
ONE—Business School Edition Web data. Using real world data, students are bet-
ter able to develop the skills they will need in the real world.

Cyberproblems.

The Web site also contains “Cyberproblems,” which require students to go to spe-
cific Web sites and answer a series of questions. Answers are available on the
Instructors” Web site.

Interactive Study Center.
The textbook’s Web site contains links to all Web sites that are cited in each chapter.

Course Management Tools Available Only to Instructors

Instructors have access to all of the materials listed above, plus additional course
management tools. These are available at: (1) Financial Management’s Instructor
companion Web site, http://www.thomsonedu.com/finance/brigham, or on the
Instructor’s Resource CD, or on the Instructor’s portion of the ThomsonNOW
Web site. These materials include:

Solutions Manual.
This comprehensive manual contains worked-out solutions to all end-of-chapter
materials. It is available in both print and electronic forms at the Instructor’s Web site.

PowerPoint Slides.

There is a Mini Case at the end of each chapter. These cases cover all the essential
issues presented in the chapter, and they provide the structure for our class lec-
tures. For each Mini Case, we developed a set of PowerPoint slides that present
graphs, tables, lists, and calculations for use in lectures. Although based on the
Mini Cases, the slides are completely self-contained in the sense that they can be
used for lectures regardless of whether students are required to read the mini
cases. Also, instructors can easily customize the slides, and they can be converted
quickly into any PowerPoint Design Template.' Copies of these files are on the
Instructor’s Web site and the ThomsonNOW site. If instructors want students to
have copies of the PowerPoint shows before class to facilitate note taking, they can
give students access to these files through the ThomsonNOW site.

Mini Case Spreadsheets.

In addition to the PowerPoint slides, we also provide Excel spreadsheets that do the
calculations required in the Mini Cases. These spreadsheets are similar to the Tool
Kits except (a) the numbers correspond to the Mini Cases rather than the chapter
examples, and (b) we added some features that make it possible to do what-if
analysis on a real-time basis in class. We usually begin our lectures with the
PowerPoint presentation, but after we have explained a basic concept we “toggle”

'To convert into PowerPoint, select Format, Apply Design Template, and then pick any template. Always double-check
the conversion, since some templates use differently sized fonts, which can cause some slide titles to run over their
allotted space.
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to the mini case Excel file and show how the analysis can be done in Excel.” For
example, when teaching bond pricing, we begin with the PowerPoint show and
cover the basic concepts and calculations. Then we toggle to Excel and use a sen-
sitivity-based graph to show how bond prices change as interest rates and time to
maturity vary. More and more students are bringing their laptops to class, and
they can follow along, doing the what-if analysis for themselves. Instructors can
give students access to these files through the ThomsonNOW Web site.

Solutions to End-of-Chapter Spreadsheet Problems.
The partial spreadsheets for the “Build a Model” problems are available to stu-
dents, while the completed models are in files on the Instructor’s Web site.

Solutions to Thomson ONE—BSE Problem Sets.

The Thomson ONE—BSE problems set require students to use real world data.
Although the solutions change daily as the data change, we provide instructors
with “representative” answers.

Solutions to Cyberproblems.

The “Cyberproblems” require students to go to specific Web sites and answer a
series of questions. Although the solutions change frequently as the data change,
we provide “representative” answers on the Instructor’s Web site.

Test Bank.

The Test Bank contains more than 1,200 class-tested questions and problems.
Information regarding the topic and degree of difficulty, along with the complete
solution for all numerical problems, is provided with each question. The Test Bank
is available in four forms: (1) in a printed book; (2) in Microsoft Word files; (3) in
a computerized test bank software package, Exam View, which has many features
that make test preparation, scoring, and grade recording easy; and (4) on
ThomsonNOW, which features the ability to create algorithmic assignments on
the Web that are unique to each student and that are automatically scored and put
in gradesheets that can be exported into Excel or integrated with the gradesheets
of Blackboard and WebCT.

Textchoice, the Thomson Learning Online Case Library.
More than 100 cases written by Eugene F. Brigham, Linda Klein, and Chris
Buzzard are now available via the Internet, and new cases are added every year.
These cases are in a database that allows instructors to select cases and create their
own customized casebooks. Most of the cases have accompanying spreadsheet
models that, while not essential for working the case, do reduce number crunch-
ing and thus leave more time for students to consider conceptual issues. The mod-
els also illustrate how computers can be used to make better financial decisions.
Cases that we have found particularly useful for the different chapters are listed
in the end-of-chapter references. The cases, case solutions, and spreadsheet mod-
els can be previewed and ordered by instructors at http://www.textchoice2.com.
Thomson/South-Western will provide complimentary supplements or sup-
plement packages to those adopters qualified under Thomson’s adoption policy.
Please contact your sales representative to learn how you may qualify. If, as an
adopter or potential user, you receive supplements you do not need, please return
them to your sales representative.

*Note: To toggle between two open programs, such as Excel and PowerPoint, hold the Alt key down and hit the Tab
key until you have selected the program you want to show.
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Errors in the Text

At this point, authors generally say something like this: “We appreciate all the
help we received from the people listed above, but any remaining errors are, of
course, our own responsibility.” And in many books, there are plenty of remain-
ing errors. Having experienced difficulties with errors ourselves, both as students
and as instructors, we resolved to avoid this problem in Financial Management. As
a result of our error detection procedures, we are convinced that the book is rela-
tively free of mistakes.

Partly because of our confidence that few such errors remain, but primarily
because we want to detect any errors in the textbook that may have slipped by so
we can correct them in subsequent printings, we decided to offer a reward of $10
per error to the first person who reports a textbook error to us. For purposes of
this reward, errors in the textbook are defined as misspelled words, nonrounding
numerical errors, incorrect statements, and any other error that inhibits compre-
hension. Typesetting problems such as irregular spacing and differences in opin-
ion regarding grammatical or punctuation conventions do not qualify for this
reward. Also, given the ever-changing nature of the Internet, changes in Web
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effects is counted as two errors only. Please report any errors to Michael C.
Ehrhardt at the e-mail address given below.

Conclusion

Finance is, in a real sense, the cornerstone of the free enterprise system. Good
financial management is therefore vitally important to the economic health of
business firms, hence to the nation and the world. Because of its importance, cor-
porate finance should be thoroughly understood. However, this is easier said than
done—the field is relatively complex, and it is undergoing constant change in
response to shifts in economic conditions. All of this makes corporate finance
stimulating and exciting, but also challenging and sometimes perplexing. We sin-
cerely hope that Financial Management: Theory and Practice will help readers under-
stand and solve the financial problems faced by businesses today.

Michael C. Ehrhardt Eugene F. Brigham
University of Tennessee University of Florida
Ehrhardt@utk.edu Gene.Brigham@cba.ufl.edu

January 2007
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n a global beauty contest for companies,
the winner is . . . General Electric. Or at

least General Electric is the most admired
company in the world, according to Fortune
magazine’s annual survey. The other top ten
global finalists are FedEx, Southwest Air-
lines, Procter & Gamble, Starbucks, Johnson &
Johnson, Berkshire Hathaway, Dell Compu-
ters, Toyota Motor, and Microsoft. What do
these companies have that separates them
from the rest of the pack?

According to more than 10,000 executives,
directors, and security analysts, these compa-
nies have the highest average scores across
nine attributes: (1) innovativeness, (2) quality
of management, (3) long-term investment
value, (4) social responsibility, (5) employee
talent, (6) quality of products and services,
(7) financial soundness, (8) use of corporate
assets, and (9) effectiveness in doing business
globally.

Many of these companies compete in
commodity industries in which it is very
difficult to differentiate their products from
those of their competitors. How do they
survive and thrive in such an environment?
First, they have an incredible focus on using
technology to understand their customers,
reduce costs, reduce inventory, and speed
up product delivery. Second, they continu-
ally innovate and invest in ways to differen-
tiate their products. For example, GE is

investing in new technologies, such as
nanometals, hydrogen power, and photo-
voltaics. CEO Jeff Immelt says that these are
areas in which “very few can follow.”

Many companies have a difficult time
attracting employees. Not so for the most
admired companies, which have many more
applicants than job openings. In addition to
their acumen with technology and customers,
they are also on the leading edge when it
comes to training employees and providing a
workplace in which people can thrive.

In a nutshell, these companies reduce
costs by having innovative production
processes, they create value for customers
by providing high-quality products and
services, and they create value for employ-
ees through training and fostering an envi-
ronment that allows employees to utilize all
of their skills and talents.

Do investors benefit from this focus
on processes, customers, and employees?
During the most recent 5-year period, these
ten companies posted an average annual
stock return of 7.6%, which is quite impres-
sive when compared with the 1.1% average
annual decline in the S&P 500. These supe-
rior returns are due to superior cash flow
generation. But, as you will see throughout
this book, a company can generate cash flow
only if it also creates value for its customers,
employees, and suppliers.



This chapter should give you an idea of what financial management is all about,
including an overview of the financial markets in which corporations operate.
Before getting into details, let’s look at the big picture. You're probably back in
school because you want an interesting, challenging, and rewarding career. To see
where finance fits in, here’s a five-minute MBA.

1.1 The Five-Minute MBA

Okay, we realize you can’t get an MBA in five minutes. But just as an artist
quickly sketches the outline of a picture before filling in the details, we can sketch
the key elements of an MBA education. In a nutshell, the objective of an MBA is
to provide managers with the knowledge and skills they need to run successful
companies, so we start our sketch with some common characteristics of success-
ful companies. In particular, all successful companies are able to accomplish two
main goals:

1. They identify, create, and deliver products or services that are highly valued
by customers—so highly valued that customers choose to purchase them from
the company rather than from its competitors.

2. All successful companies sell their products/services at prices that are
high enough to cover costs and to compensate owners and creditors for their
exposure to risk.

It's easy to talk about satisfying customers and investors, but it’s not so easy to
accomplish these goals. If it were, then all companies would be successful, and
you wouldn’t need an MBA!

The Key Attributes of Successful Companies

First, successful companies have skilled people at all levels inside the company, includ-
ing leaders, managers, and a capable workforce.

Second, successful companies have strong relationships with groups outside the
company. For example, successful companies develop win—-win relationships with
suppliers and excel in customer relationship management.

Third, successful companies have enough funding to execute their plans and
support their operations. Most companies need cash to purchase land, build-
ings, equipment, and materials. Companies can reinvest a portion of their
earnings, but most growing companies must also raise additional funds exter-
nally, by some combination of selling stock and/or borrowing in the financial
markets.

Just as a stool needs all three legs to stand, a successful company must have
all three attributes: skilled people, strong external relationships, and sufficient
capital.
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The MBA, Finance, and Your Career

To be successful, a company must meet its first main goal: identifying, creating,
and delivering highly valued products and services to its customers. This
requires that it possess all three of the key attributes mentioned above. Therefore,
it’s not surprising that most of your MBA courses are directly related to these
attributes. For example, courses in economics, communication, strategy, organi-
zational behavior, and human resources should prepare you for a leadership role
and enable you to effectively manage your company’s workforce. Other courses,
such as marketing, operations management, and information technology, increase
your knowledge of specific disciplines, enabling you to develop the efficient
business processes and strong external relationships your company needs.
Portions of this finance course will address raising the capital your company
needs to implement its plans. In short, your MBA courses will give you the skills
you need to help a company achieve its first goal: producing goods and services
that customers want.

Recall, though, that it’s not enough just to have highly valued products and
satisfied customers. Successful companies must also meet their second main goal,
which is generating enough cash to compensate the investors who provided the
necessary capital. To help your company accomplish this second goal, you must
be able to evaluate any proposal, whether it relates to marketing, production,
strategy, or any other area, and implement only the projects that add value for
your investors. For this, you must have expertise in finance, no matter your major.
Thus, finance is a critical part of an MBA education, and it will help you through-
out your career.

SELF-TEST

What are the goals of successful companies?
What are the three key atiributes common to all successful companies?
How does expertise in finance help a company become successful?

1.2 The Corporate Life Cycle

Many major corporations had humble origins, perhaps even in a garage or base-
ment, including Apple Computer and Hewlett-Packard. How is it possible for
such companies to grow into the giants we see today? No two companies develop
in exactly the same way, but the following sections describe some typical stages in
the corporate life cycle.

Starting Up as a Proprietorship

Many companies begin as a proprietorship, which is an unincorporated business
owned by one individual. Starting a business as a proprietor is easy—one merely
begins business operations after obtaining any required city or state business
licenses. The proprietorship has three important advantages: (1) It is easily and
inexpensively formed, (2) it is subject to few government regulations, and (3) its
income is not subject to corporate taxation but is taxed only as a part of the
proprietor’s personal income.

However, the proprietorship also has three important limitations: (1) It is
difficult for a proprietorship to obtain the capital needed for growth; (2) the pro-
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The Corporate Life Cycle

prietor has unlimited personal liability for the business’s debts, which can result
in losses that exceed the money he or she invested in the company (creditors may
even be able to seize a proprietor’s house or other personal property!); and (3) the
life of a proprietorship is limited to the life of its founder. For these three reasons,
sole proprietorships are used primarily for small businesses. In fact, proprietor-
ships account for only about 13% of all sales, based on dollar values, even though
about 80% of all companies are proprietorships.

More Than One Owner: A Partnership

Some companies start with more than one owner, and some proprietors decide to
add a partner as the business grows. A partnership exists whenever two or more
persons or entities associate to conduct a noncorporate business for profit.
Partnerships may operate under different degrees of formality, ranging from
informal, oral understandings to formal agreements filed with the secretary of the
state in which the partnership was formed. Partnership agreements define the
ways any profits and losses are shared between partners. A partnership’s advan-
tages and disadvantages are similar to those of a proprietorship.

Regarding liability, the partners can potentially lose all of their personal assets,
even assets not invested in the business, because under partnership law, each part-
ner is liable for the business’s debts. Therefore, in the event the partnership goes
bankrupt, if any partner is unable to meet his or her pro rata liability, the remain-
ing partners must make good on the unsatisfied claims, drawing on their personal
assets to the extent necessary. To avoid this, it is possible to limit the liabilities of
some of the partners by establishing a limited partnership, wherein certain partners
are designated general partners and others limited partners. In a limited partner-
ship, the limited partners are liable only for the amount of their investment in the
partnership, while the general partners have unlimited liability. However, the lim-
ited partners typically have no control—it rests solely with the general partners—
and their returns are likewise limited. Limited partnerships are common in real
estate, oil, equipment leasing ventures, and venture capital. However, they are not
widely used in general business situations because no one partner is usually will-
ing to be the general partner and thus accept the majority of the business’s risk,
and none of the others are willing to be limited partners and give up all control.

In both regular and limited partnerships at least one partner is liable for the
debts of the partnership. However, in a limited liability partnership (LLP), some-
times called a limited liability company (LLC), all partners enjoy limited liability
with regard to the business’s liabilities, and their potential losses are limited to
their investment in the LLP. Of course, this arrangement increases the risk faced
by an LLP’s lenders, customers, and suppliers.

Many Owners: A Corporation

Most partnerships have difficulty attracting substantial amounts of capital. This is
generally not a problem for a slow-growing business, but if a business’s products
or services really catch on, and if it needs to raise large sums of money to capital-
ize on its opportunities, the difficulty in attracting capital becomes a real drawback.
Thus, many growth companies, such as Hewlett-Packard and Microsoft, began life
as a proprietorship or partnership, but at some point their founders found it nec-
essary to convert to a corporation. Some companies, in anticipation of growth,
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actually begin as corporations. A corporation is a legal entity created by state laws,
and it is separate and distinct from its owners and managers. This separation gives
the corporation three major advantages: (1) unlimited life—a corporation can con-
tinue after its original owners and managers are deceased; (2) easy transferability of
ownership interest—ownership interests can be divided into shares of stock, which
can be transferred far more easily than can proprietorship or partnership interests;
and (3) limited liability—Ilosses are limited to the actual funds invested.

To illustrate limited liability, suppose you invested $10,000 in a partnership
that then went bankrupt and owed $1 million. Because the owners are liable for
the debts of a partnership, you could be assessed for a share of the company’s
debt, and you could be held liable for the entire $1 million if your partners could
not pay their shares. On the other hand, if you invested $10,000 in the stock of a
corporation that then went bankrupt, your potential loss on the investment would
be limited to your $10,000 investment.! Unlimited life, easy transferability of own-
ership interest, and limited liability make it much easier for corporations than for
proprietorships or partnerships to raise money in the financial markets and grow
into large companies.

The corporate form offers significant advantages over proprietorships and
partnerships, but it also has two disadvantages: (1) Corporate earnings may
be subject to double taxation—the earnings of the corporation are taxed at the
corporate level, and then earnings paid out as dividends are taxed again as
income to the stockholders.? (2) Setting up a corporation involves preparing
a charter, writing a set of bylaws, and filing the many required state and federal
reports, which is more complex and time-consuming than creating a proprietorship
or a partnership.

The charter includes the following information: (1) name of the proposed cor-
poration, (2) types of activities it will pursue, (3) amount of capital stock, (4) num-
ber of directors, and (5) names and addresses of directors. The charter is filed with
the secretary of the state in which the firm will be incorporated, and when it is
approved, the corporation is officially in existence.® After the corporation begins
operating, quarterly and annual employment, financial, and tax reports must be
filed with state and federal authorities.

The bylaws are a set of rules drawn up by the founders of the corporation.
Included are such points as (1) how directors are to be elected (all elected each
year, or perhaps one-third each year for 3-year terms); (2) whether the existing
stockholders will have the first right to buy any new shares the firm issues; and
(3) procedures for changing the bylaws themselves, should conditions require it.

There are actually several different types of corporations. Professionals such
as doctors, lawyers, and accountants often form a professional corporation (PC)
or a professional association (PA). These types of corporations do not relieve the
participants of professional (malpractice) liability. Indeed, the primary motivation
behind the professional corporation was to provide a way for groups of profes-
sionals to incorporate and thus avoid certain types of unlimited liability, yet still
be held responsible for professional liability.

Finally, if requirements are met, particularly with regard to size and number of
stockholders, owners can establish a corporation but elect to be taxed as if the busi-

'In the case of very small corporations, the limited liability may be fiction because lenders frequently require
personal guarantees from the stockholders.

2The 2003 tax act reduced, but did not eliminate, the taxation of dividends received by investors.

3More than 60% of major U.S. corporations are chartered in Delaware, which has, over the years, provided a favor-
able legal environment for corporations. It is not necessary for a firm to be headquartered, or even to conduct opera-
tions, in its state of incorporation, or even in its country of incorporation.
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ness were a proprietorship or partnership. Such firms, which differ not in organi-
zational form but only in how their owners are taxed, are called S corporations.

Growing and Managing a Corporation

Once a corporation has been established, how does it evolve? When entrepreneurs
start a company, they usually provide all the financing from their personal
resources, which may include savings, second mortgages, or even credit cards.
As the corporation grows, it needs factories, equipment, inventory, and other
resources to support its growth. In time, the entrepreneurs usually deplete their
own resources and must turn to external financing. Many young companies are
too risky for banks, so the founders must sell stock to outsiders, such as friends,
family, private investors (often called angels), or venture capitalists. If the corpo-
ration continues to grow, it may become successful enough to attract lending from
banks, or it may even raise additional funds through an initial public offering
(IPO) by selling stock to the public at large. After an IPO, corporations support
their growth by borrowing from banks, issuing debt, or selling additional shares
of stock. In short, a corporation’s ability to grow depends on its interactions with
the financial markets, which we describe in much more detail later in this chapter.

For proprietorships, partnerships, and small corporations, the firm’s owners
are also its managers. This is usually not true for a large corporation, which means
that large firms’ stockholders, who are its owners, face a very serious problem.
What is to prevent managers from acting in their own best interests, rather than in
the best interests of the owners? This is called an agency problem because man-
agers are hired as agents to act on behalf of the owners. Agency problems can be
addressed by a company’s corporate governance, which is the set of rules that
control a company’s behavior towards its directors, managers, employees, share-
holders, creditors, customers, competitors, and community. We will have much
more to say about agency problems and corporate governance throughout the
book, especially in Chapters 15, 16, 21, and 25.4

SELF-TEST

What are the key differences between proprietorships, partnerships, and corporations?
Describe some special types of partnerships and corporations, and explain the differences among them.

1.3 The Primary Objective of the
Corporation: Value Maximization

Shareholders are the owners of a corporation, and they purchase stocks because
they want to earn a good return on their investment without undue risk exposure.
In most cases, shareholders elect directors, who then hire managers to run the cor-
poration on a day-to-day basis. Because managers are supposed to be working on

“The classic work on agency theory is Michael C. Jensen and William H. Meckling, “Theory of the Firm, Managerial
Behavior, Agency Costs, and Ownership Structure,” Journal of Financial Economics, October 1976, 305-360.
Another article by Jensen specifically addresses these issues; see “Value Maximization, Stakeholder Theory, and the
Corporate Obijective Function,” Journal of Applied Corporate Finance, Fall 2001, 8-21. For an overview of corporate
governance, see Stuart Gillan, “Recent Developments in Corporate Governance: An Overview,” Journal of Corporate
Finance, June 2006, 381-402.
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behalf of shareholders, they should pursue policies that enhance shareholder
value. Consequently, throughout this book we operate on the assumption that
management’s primary objective should be stockholder wealth maximization.

The market price is the stock price that we observe in the financial markets.
We later explain in detail how stock prices are determined, but for now it is
enough to say that a company’s market price incorporates the information avail-
able to investors. If the market price reflects all relevant information, then the
observed price is also the fundamental, or intrinsic, price. However, investors
rarely have all relevant information. For example, companies report most major
decisions, but they sometimes withhold critical information to prevent competi-
tors from gaining strategic advantages.

Unfortunately, some managers deliberately mislead investors by taking
actions to make their companies appear more valuable than they truly are.
Sometimes these actions are illegal, such as those taken by the senior managers at
Enron. Sometimes the actions are legal, but they are taken to push the current mar-
ket price above its fundamental price in the short term. For example, suppose a
utility’s stock price is equal to its fundamental price of $50 per share. What would
happen if the utility substantially reduced its tree-trimming program, but didn’t
tell investors? This would lower current costs and thus boost current earnings and
current cash flow, but it would also lead to major expenditures in the future when
breaking limbs damage the lines. If investors were told about the major repair
costs facing the company, the market price would immediately drop to a new fun-
damental value of $45. But if investors were kept in the dark, they might misinter-
pret the higher-than-expected current earnings, and the market price might go up
to $52. Investors would eventually understand the situation when the company
later incurred large costs to repair the damaged lines; when that happened, the
price would fall to its fundamental value of $45.

Consider the hypothetical sequence of events. The company’s managers
deceived investors, and the price rose to $52 when it would have fallen to $45 if
not for the deception. Of course, this benefited those who owned the stock at the
time of the deception, including managers with stock options. But when the
deception came to light, those stockholders who still owned the stock suffered a
significant loss, ending up with stock worth less than its original fundamental
value. If the managers cashed in their stock options prior to this, then only the
stockholders were hurt by the deception. Because the managers were hired to act
in the interests of stockholders, their deception was a breach of their fiduciary
responsibility. In addition, the managers’ deception damaged the company’s cred-
ibility, making it harder to raise capital in the future.

Therefore, when we say management’s objective should be to maximize
stockholder wealth, we really mean it is to maximize the fundamental price of the
firm’s common stock, not just the current market price. Firms do, of course, have
other objectives; in particular, the managers who make the actual decisions are
interested in their own personal satisfaction, in their employees’ welfare, and in
the good of the community and of society at large. Still, for the reasons set forth in
the following sections, maximizing the fundamental stock price is the most important
objective for most corporations.

Stock Price Maximization and Social Welfare

If a firm attempts to maximize its fundamental stock price, is this good or bad for
society? In general, it is good. Aside from such illegal actions as fraudulent
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Ethics for Individuals and Businesses

Business ethics are a company’s attitude and conduct
toward its employees, customers, community, and
stockholders. A firm’s commitment to business ethics
can be measured by the tendency of its employees,
from the top down, to adhere to laws, regulations,
and moral standards relating to product safety and
quality, fair employment practices, fair marketing
and selling practices, the use of confidential informa-
tion for personal gain, community involvement, and
illegal payments to obtain business.

Ethical Dilemmas

When conflicts arise between profits and ethics,
sometimes legal and ethical considerations make the
choice obvious. At other times the right choice isn't
clear. For example, suppose Norfolk Southern’s man-
agers know that its coal trains are polluting the air,
but the amount of pollution is within legal limits and
further reduction would be costly, causing harm to
their shareholders. Are the managers ethically bound
to reduce pollutiong Aren't they also ethically bound
to act in their shareholders’ best interests2

Merck’s own research indicated that its Vioxx
pain medicine might be causing heart attacks, but
the evidence was not overwhelmingly strong and
the product was clearly helping some patients. If the
company released negative but still questionable
information, this would hurt sales, possibly prevent-
ing its beneficial use by some patients. If it delayed
release, more and more patients might suffer irre-
versible harm. At what point should Merck make the
potential problem known to the public? There are no
obvious answers fo questions such as these, but com-
panies must deal with them, and a failure to handle
them properly can lead fo severe consequences.

Ethical Responsibility

Over the past few years ethical lapses have led to a
number of bankruptcies, which have rasied the ques-
tion: Were the companies unethical, or was it just
some of their employees? That issue came up in the

o

case of Arthur Andersen, the accounting firm that
audited Enron, WorldCom, and several other compa-
nies that committed accounting fraud. Evidence
showed that some Andersen accountants helped per-
petrate the frauds, but its top managers argued that
while some rogue employees behaved unethically,
the firm’s 85,000 other employees, and the firm
itself, were innocent. The U.S. Justice Department dis-
agreed, concluding that the firm itself was guilty
because it fostered a climate where unethical behav-
ior was permitted, and it built an incentive system
that made such behavior profitable to both the perpe-
trators and the firm itself. As a result, Andersen was
put out of business, its partners lost millions of dollars,
and its 85,000 employees lost their jobs. In most
other cases, individuals rather than firms were tried,
and while the firms survived, they suffered reputa-
tional damage that greatly lowered their future profit
potential and value.

Protecting Ethical Employees

If employees discover questionable activities or are
given questionable orders, should they obey their
bosses’ orders, refuse to obey those orders, or report
the situation to a higher authority, such as the com-
pany’s board of directors, its auditors, or a federal
prosecutor? Employees who report improper actions
are often fired or otherwise penalized, and this keeps
many people from reporting situations that should be
investigated. To help alleviate this problem, Congress
in 2002 passed the Sarbanes-Oxley Act, with a pro-
vision designed to protect “whistle-blowers.” If an
employee reports corporate wrongdoing and is later
penalized, he or she can ask the Occupational
Safety and Health Administration to investigate the
situation, and if the employee was improperly penal-
ized, the company can be required to reinstate the
person, along with back pay and a sizable penalty
award. Several big awards have been handed out
since the act was passed, and a National Whistle-
blower Center has been established.

accounting, exploiting monopoly power, violating safety codes, and failing to
meet environmental standards, the same actions that maximize fundamental stock
prices also benefit society. Here are some of the reasons:

1. To alarge extent, the owners of stock are society. Seventy-five years ago this
was not true, because most stock ownership was concentrated in the hands of
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a relatively small segment of society, comprised of the wealthiest indi-
viduals. Since then, there has been explosive growth in pension funds, life
insurance companies, and mutual funds. These institutions now own more
than 61% of all stock, which means that most individuals have an indirect
stake in the stock market. In addition, more than 50% of all U.S. households
now own stock directly, as compared with only 32.5% in 1989. Thus, most
members of society now have an important stake in the stock market,
either directly or indirectly. Therefore, when a manager takes actions to
maximize the stock price, this improves the quality of life for millions of
ordinary citizens.

2. Consumers benefit. Stock price maximization requires efficient, low-cost
businesses that produce high-quality goods and services at the lowest pos-
sible cost. This means that companies must develop products and services
that consumers want and need, which leads to new technology and new
products. Also, companies that maximize their stock price must generate
growth in sales by creating value for customers in the form of efficient
and courteous service, adequate stocks of merchandise, and well-located
business establishments.

People sometimes argue that firms, in their efforts to raise profits and stock
prices, increase product prices and gouge the public. In a reasonably compet-
itive economy, which we have, prices are constrained by competition and
consumer resistance. If a firm raises its prices beyond reasonable levels, it
will simply lose its market share. Even giant firms such as General Motors
lose business to Japanese and German firms, as well as to Ford and Chrysler,
if they set prices above the level necessary to cover production costs plus a
“normal” profit. Of course, firms want to earn more, and they constantly try
to cut costs, develop new products, and so on, and thereby earn above-
normal profits. Note, though, that if they are indeed successful and do earn
above-normal profits, those very profits will attract competition, which will
eventually drive prices down. So again, the main long-term beneficiary is
the consumer.

3. Employees benefit. There are cases in which a stock increases when a com-
pany announces a plan to lay off employees, but viewed over time this is the
exception rather than the rule. In general, companies that successfully
increase stock prices also grow and add more employees, thus benefiting soci-
ety. Note too that many governments across the world, including U.S. federal
and state governments, are privatizing some of their state-owned activities by
selling these operations to investors. Perhaps not surprisingly, the sales and
cash flows of recently privatized companies generally improve. Moreover,
studies show that these newly privatized companies tend to grow and thus
require more employees when they are managed with the goal of stock price
maximization.

One of Fortune magazine’s key criteria in determining their list of most
admired companies is a company’s ability to attract, develop, and retain tal-
ented people. Their results consistently show high correlations among admira-
tion for a company, its ability to satisfy employees, and its creation of value for
shareholders. Employees find that it is both fun and financially rewarding to
work for successful companies. Thus, successful companies get the cream of the
employee crop, and skilled, motivated employees are one of the keys to corpo-
rate success.
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The Primary Objective of the Corporation: Value Maximization

Corporate Scandals and Maximizing Stock Price

The list of corporate scandals seems to go on forever:
Sunbeam, Enron, ImClone, WorldCom, Tyco,
Adelphia . . . . At first glance, it’s tempting to say,
“Look what happens when managers care only about
maximizing stock price.” But a closer look reveals a
much different story. In fact, if these managers were
trying to maximize stock price, given the resulting
values of these companies, they failed dismally.
Although details vary from company to com-
pany, a few common themes emerge. First, mana-
gerial compensation was linked to the shortterm
performance of the stock price via poorly designed
stock option and stock grant programs. This provided
managers with a powerful incentive to drive up the
stock price at the option vesting date without worry-
ing about the future. Second, it is virtually impossible
to take legal actions that drive up the stock price in
the short term but harm it in the long term because the
value of a company is based on all of its future free
cash flows and not just cash flows in the immediate
future. Because legal actions to quickly drive up the
stock price didn't exist (other than the old-fashioned
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ones, such as increasing sales, cutting costs, or
reducing capital requirements), these managers
began bending a few rules. Third, as they initially
got away with bending rules, their egos and hubris
grew to such an extent that they felt they were above
all rules, and so they began breaking even more
rules.

Stock prices did go up, at least temporarily, but
as Abraham Lincoln said, “You can't fool all of the
people all of the time.” As the scandals became pub-
lic, the stocks’ prices plummeted, and in some cases
the companies were ruined.

There are several important lessons to be
learned from these examples. First, people respond
to incentives, and poorly designed incentives can
cause disastrous results. Second, ethical violations
usually begin with small steps; if stockholders want
managers to avoid large ethical violations, then they
shouldn’t let them make the small ones. Third, there is
no shortcut to creating lasting value. It takes hard
work to increase sales, cut costs, and reduce capital
requirements, but this is the formula for success.

o

Managerial Actions to Maximize Shareholder Wealth

What types of actions can managers take to maximize shareholder wealth? To
answer this question, we first need to ask, “What determines a firm’s value?” In a
nutshell, it is a company’s ability to generate cash flows now and in the future.

We address different aspects of this in detail throughout the book, but we can
lay out three basic facts now: (1) Any financial asset, including a company’s stock,
is valuable only to the extent that it generates cash flows; (2) the timing of cash
flows matters—cash received sooner is better; and (3) investors are averse to risk,
so all else equal, they will pay more for a stock whose cash flows are relatively cer-
tain than for one whose cash flows are more risky. Because of these three facts,
managers can enhance their firm’s value by increasing the size of the expected
cash flows, by speeding up their receipt, and by reducing their risk.

The cash flows that matter are called free cash flows (FCFs), not because they
are free, but because they are available (or free) for distribution to all of the com-
pany’s investors, including creditors and stockholders. You will learn how to cal-
culate free cash flows in Chapter 3, but for now you should know that free cash
flows depend on three factors: (1) sales revenues, (2) operating costs and taxes,
and (3) required investments in operating capital. In particular, free cash flow is
equal to

FCF = Sales revenues — Operating costs — Operating taxes
— Required investments in operating capital.
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Brand managers and marketing managers can increase sales (and prices) by truly
understanding their customers and then designing goods and services that
customers want. Human resource managers can improve productivity through
training and employee retention. Production and logistics managers can improve
profit margins, reduce inventory, and improve throughput at factories by
implementing supply chain management, just-in-time inventory management,
and lean manufacturing. In fact, all managers make decisions that can increase
free cash flows.

One of the financial manager’s roles is to help others see how their actions
affect the company’s ability to generate cash flow and, hence, its fundamental
value. Financial managers also must decide how to finance the firm. In particular,
they must choose what mix of debt and equity should be used, and what specific
types of debt and equity securities should be issued. They must also decide what
percentage of current earnings should be retained and reinvested rather than paid
out as dividends. Along with these financing decisions, the general level of inter-
est rates in the economy, the risk of the firm’s operations, and stock market
investors’ overall attitude toward risk determine the rate of return that is required
to satisfy a firm’s investors. This rate of return from investors’ perspectives is a
cost from the company’s point of view. Therefore, the rate of return required by
investors is called the weighted average cost of capital (WACC).

The relationship between a firm’s fundamental value, its free cash flows, and
its cost of capital is defined by the following equation:

FCF, N FCF,
(1 + WACC)' (1 + WACC)?

Value =

(1-1)
, FCR, . FCE
(1 + WACC)? (1 + WACC)™"

We will explain this equation and how to use it in detail later, beginning with
Chapter 2. But for now, recall that growing firms often need to raise external
funds, so the rest of this chapter focuses upon financial markets.

SELF-TEST

What should be management’s primary objective?

How does maximizing the fundamental stock price benefit society?

What are the three primary determinants of free cash flows?

How is a firm’s fundamental value related to its free cash flows and its cost of capital?

1.4 An Overview of the Capital Allocation Process

Businesses often need capital to implement growth plans; governments require
funds to finance building projects; and individuals frequently want loans to pur-
chase cars, homes, and education. Where can they get this money? Fortunately,
there are other individuals and firms with incomes greater than their expendi-
tures. In contrast to William Shakespeare’s advice, most individuals and firms are
both borrowers and lenders. For example, an individual might borrow money
with a car loan or a home mortgage, but might also lend money through a bank
savings account. In aggregate, individual households are net savers and provide
most of the funds ultimately used by nonfinancial corporations. Although most
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@ Diagram of the Capital Allocation Process

1. Direct Transfers

Securities (Stocks or Bonds) _
Business B Dollars Savers
2. Indirect Transfers through Investment Bankers
Securities | Securities
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Securities Securities
, - Financial
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nonfinancial corporations own some financial securities, such as short-term
Treasury bills, nonfinancial corporations are net borrowers in aggregate. It should
be no surprise to you that federal, state, and local governments are also net bor-
rowers in aggregate. Banks and other financial corporations raise money with one
hand and invest it with the other. For example, a bank might raise money from
individuals in the form of a savings account, but then lend most of that money to
a business customer. In aggregate, financial corporations borrow slightly more
than they lend.

Transfers of capital between savers and those who need capital take place in
the three different ways. Direct transfers of money and securities, as shown in
the top section of Figure 1-1, occur when a business sells its stocks or bonds
directly to savers, without going through any type of financial institution. The
business delivers its securities to savers, who in turn give the firm the money
it needs.

As shown in the middle section, indirect transfers may go through an invest-
ment banking house such as Merrill Lynch, which underwrites the issue. An
underwriter serves as a middleman and facilitates the issuance of securities. The
company sells its stocks or bonds to the investment bank, which in turn sells these
same securities to savers. Because new securities are involved and the corporation
receives the proceeds of the sale, this is a primary market transaction.

Transfers can also be made through a financial intermediary such as a bank
or mutual fund. Here the intermediary obtains funds from savers in exchange for
its own securities. The intermediary then uses this money to purchase and then
hold businesses” securities. For example, a saver might give dollars to a bank,
receiving from it a certificate of deposit, and then the bank might lend the money
to a small business in the form of a mortgage loan. Thus, intermediaries literally
create new forms of capital.

There are three important characteristics of the capital allocation process.
First, new financial securities are created. Second, financial institutions are often
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involved. Third, allocation between providers and users of funds occurs in finan-
cial markets. The following sections discuss each of these characteristics.

SELF-TEST

Identify three ways capital is transferred between savers and borrowers.
Distinguish between the roles played by investment banking houses and financial intermediaries.
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1.5 Financial Securities and the Cost of Money

The variety of financial securities is limited only by human creativity and inge-
nuity, which isn’t much of a limit. At the risk of oversimplification, we can
classify most financial securities along two dimensions: (1) time until maturity
and (2) debt, equity, or derivatives.

In general, short-term securities are those that mature in less than a year; these
are called money market securities. Those that mature in more than a year are
called capital market securities.

Financial securities are simply pieces of paper with contractual provisions
that entitle their owners to specific rights and claims on specific cash flows or val-
ues. Debt instruments typically have specified payments and a specified maturity.
For example, an IBM bond might promise to pay 10% interest for 30 years, at
which time it makes a $1,000 principal payment. Equity instruments are a claim
upon a residual value. For example, IBM’s stockholders are entitled to IBM’s cash
flows after its bondholders, creditors, and other claimants have been satisfied.
Notice that debt and equity represent claims upon the cash flows generated by
real assets, such as the cash flows generated by IBM. In contrast, derivatives are
securities whose values depend on, or are derived from, the values of some other
traded assets. For example, futures and options are two important types of deriv-
atives, and their values depend on the prices of other assets, such as IBM stock,
Japanese yen, or pork bellies.

Most conventional securities are forms of debt or equity, and most derivatives
are forms of options, futures, forward contracts, or swaps. However, there are
hybrid securities for which these distinctions blur. For example, preferred stock
has some features like debt and some like equity, while convertible debt has debt-
like features and option-like features. We discuss many financial securities in
detail later in the book, but Table 1-1 (on pages 16 and 17) provides a summary of
the most important conventional financial securities. See Web Extension 1B for an
overview of derivatives and see Chapter 23 for a more detailed discussion within
the context of risk management.

In a free economy, capital from providers with available funds is allocated
through the price system to users that have a demand for funds. The interaction
of the providers’ supply and the users” demand determines the cost (or price) of
money, which is the rate users pay to providers. For debt, we call this price the
interest rate. For equity, we call this price the cost of equity, and it consists of the
dividends and capital gains stockholders expect. Keep in mind that the cost of
money from a user’s perspective is a return from the provider’s point of view, so
we often use those terms interchangeably.

Notice in Table 1-1 that a financial security’s rate of return generally increases as
its maturity and risk increase. We will have much more to say about the relationships
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among an individual security’s features, risk, and return later in the book, but there
are some fundamental factors and economic conditions that affect all securities.

Fundamental Factors That Affect the Cost of Money

The four most fundamental factors affecting the cost of money are (1) production
opportunities, (2) time preferences for consumption, (3) risk, and (4) inflation.
By production opportunities, we mean the ability to turn capital into benefits. If a
business raises capital, the benefits are determined by the expected rates of return
on its production opportunities. If a student borrows to finance education, the
benefits are higher expected future salaries (and, of course, the sheer joy of learn-
ing!). If a homeowner borrows, the benefits are the pleasure from living in his or
her own home, plus any expected appreciation in the value of the home. Notice
that the expected rates of return on these “production opportunities” put an
upper limit on how much users can pay to providers.

Providers can use their current funds for consumption or saving. By saving,
they give up consumption now in the expectation of having more consumption in
the future. If providers have a strong preference for consumption now, then it
takes high interest rates to induce them to trade current consumption for future
consumption. Therefore, the time preference for consumption has a major impact
on the cost of money. Notice that the time preference for consumption varies for
different individuals, for different age groups, and for different cultures. For
example, people in Japan have a lower time preference for consumption than
those in the United States, which partially explains why Japanese families tend to
save more than U.S. families even though interest rates are lower in Japan.

If the expected rate of return on an investment is risky, then providers require
a higher expected return to induce them to take the extra risk, which drives up the
cost of money. As you will see later in this book, the risk of a security is deter-
mined by market conditions and the security’s particular features.

Inflation also leads to a higher cost of money. For example, suppose you earned
10% one year on your investment, but inflation caused prices to increase by 20%.
This means you can’t consume as much at the end of the year as when you origi-
nally invested your money. Obviously, if you had expected 20% inflation, you
would have required a higher rate of return than 10%.

Economic Conditions and Policies That Affect the Cost of Money

Economic conditions and policies also affect the cost of money. These include:
(1) Federal Reserve policy; (2) the federal budget deficit or surplus; (3) the level of
business activity; and (4) international factors, including the foreign trade balance,
the international business climate, and exchange rates.

Federal Reserve Policy As you probably learned in your economics courses, (1) the
money supply has a major effect on both the level of economic activity and the
inflation rate, and (2) in the United States, the Federal Reserve Board controls
the money supply. If the Fed wants to stimulate the economy, it increases growth
in the money supply. The initial effect would be to cause interest rates to decline.
However, a larger money supply may also lead to an increase in expected inflation,
which would push interest rates up. The reverse holds if the Fed tightens the
money supply.
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@ Summary of Major Financial Securities

Rates of return

Instrument Maijor Participants Risk Original Maturity  on 4/25/06°
U.S. Treasury bills Sold by U.S. Treasury Defaultfree 91 days to 1 year 4.79%
Banker's acceptances A firm’s promise to pay,  Low if strong Up to 180 days 511%
guaranteed by a bank bank
guarantees
Commercial paper Issued by financially Low default Up to 270 days 4.97%
secure firms risk
to large investors
Negotiable certificates Issued by major banks Depends on Up to 1 year 5.07%
of deposit (CDs) to large investors strength of
issuer
Money market mutual  Invest in shortterm debt;  Low degree No specific 4.09%
funds held by individuals and ~ of risk maturity (instant
businesses liquidity)
Eurodollar market Issued by banks outside ~ Depends on Up to 1 year 5.10%
time deposits United States strength of
issuer
Consumer credit loans  Loans by banks/credit Risk is Variable Variable
unions/finance variable
companies
Commercial loans Loans by banks to Depends on Up to 7 years Tied to prime rate
corporations borrower (7.75%) or

LIBOR (5.13%]P

°Data are from The Wall Street Journal (http://online.wsj.com) or the Federal Reserve Statistical Release
(http://www.federalreserve.gov/releases/H15/update). Banker's acceptances assume a 3-month maturity. Money market rates are for the Merrill
Lynch Ready Assets Trust. The corporate bond rate is for AAA-rated bonds.

bThe prime rate is the rate U.S. banks charge to good customers. LIBOR (London Interbank Offered Rate) is the rate that U.K. banks charge one

another.

Budget Deficits or Surpluses If the federal government spends more than it takes
in from tax revenues, it runs a deficit, and that deficit must be covered either by
borrowing or by printing money (increasing the money supply). If the govern-
ment borrows, this added demand for funds pushes up interest rates. If it prints
money, this increases expectations for future inflation, which also drives up inter-
est rates. Thus, the larger the federal deficit, other things held constant, the higher
the level of interest rates.

Business Activity Figure 1-2 shows business conditions, interest rates, and infla-
tion. The shaded areas in the graph represent recessions. Consumer demand
slows during a recession, keeping companies from increasing prices, which
reduces price inflation. Companies also cut back on hiring, which reduces wage
inflation. Less disposable income causes consumers to reduce their purchases of
homes and automobiles, reducing consumer demand for loans. Companies
reduce investments in new operations, which reduces their demand for funds.
The cumulative effect is downward pressure on inflation and interest rates. The
Federal Reserve is also active during recessions, trying to stimulate the economy.
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@ Summary of Major Financial Securities—Continued

Rates of return

Instrument Maijor Participants Risk Original Maturity  on 4/25/06¢
U.S. Treasury notes Issued by U.S. No default risk, 2 to 30 years 5.04%
and bonds government but price falls if
interest rates rise
Mortgages Loans secured by Risk is Up to 30 years 6.15%
property variable
Municipal bonds Issued by state and Riskier than Up to 30 years 4.66%
local governments to U.S. government
individuals bonds, but exempt
and institutions from most taxes
Corporate bonds Issued by corporations Riskier than Up to 40 years® 5.93%
to individuals and U.S. government
institutions debt; depends on
strength of issuer
Leases Similar to debt; firms Risk similar to Generally 3 to 20  Similar to bond
lease assets rather corporate years yields
than borrow bonds
Preferred stocks Issued by corporations Riskier than Unlimited 6% to 9%
to individuals and corporate bonds
institutions
Common stocks? Issued by corporations Riskier than Unlimited 9% to 15%
to individuals and preferred stocks
institutions

°A few corporations have issued 100-year bonds; however, most have issued bonds with maturities less than 40 years.
dCommon stocks are expected to provide a “refurn” in the form of dividends and capital gains rather than interest. Of course, if you buy a stock,

your actual return may be considerably higher or lower than your expected return.

One way it does this is by purchasing Treasury bonds that are held by banks. This
has two effects. Because they sell some of their bonds, the banks have more cash,
which increases their supply of loanable funds, which in turn makes them willing
to lend at lower interest rates. Also, the Fed’s bond purchases drive up bond
prices, which drives down bond interest rates. The combined effect of the Fed's
activities is to reduce interest rates.

International Trade Deficits or Surpluses Businesses and individuals in the United
States buy from and sell to people and firms in other countries. If we buy more
than we sell (that is, if we import more than we export), we are said to be running
a foreign trade deficit. When trade deficits occur, they must be financed, and the
main source of financing is debt. In other words, if we import $200 billion of goods
but export only $90 billion, we run a trade deficit of $110 billion, and we will prob-
ably borrow the $110 billion.> Therefore, the larger our trade deficit, the more we

The deficit could also be financed by selling assets, including gold, corporate stocks, entire companies, and real
estate. The United States has financed its massive trade deficits by all of these means in recent years, but the primary
method has been by borrowing from foreigners.
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@ Business Activity, Interest Rates, and Inflation
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/fred/.

“Inflation is measured by the annual rate of change for the Consumer Price Index (CPI); see http://research.stlovisfed.org/fred/.

must borrow, and as we increase our borrowing, this drives up interest rates. Also,
international investors are willing to hold U.S. debt if and only if the rate paid on
this debt is competitive with interest rates in other countries. Therefore, if the
Federal Reserve attempts to lower interest rates in the United States, causing our
rates to fall below rates abroad (after adjustments for expected changes in the
exchange rate), then international investors will sell U.S. bonds, which will
depress bond prices and result in higher U.S. rates. Thus, if the trade deficit is
large relative to the size of the overall economy, it will hinder the Fed’s ability to
combat a recession by lowering interest rates.

The United States has been running annual trade deficits since the mid-1970s,
and the cumulative effect of these deficits is that the United States has become the
largest debtor nation of all time. As a result, our interest rates are very much influ-
enced by interest rates in other countries around the world: Higher rates abroad
lead to higher U.S. rates, and vice versa. Because of all this, U.S. corporate
treasurers—and anyone else who is affected by interest rates—must keep up with
developments in the world economy.

International Country Risk International risk factors may increase the cost of
money that is invested abroad. Country risk is the risk that arises from investing
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or doing business in a particular country. This risk depends on the country’s eco-
nomic, political, and social environment. Countries with stable economic, social,
political, and regulatory systems provide a safer climate for investment, and
therefore have less country risk than less stable nations. Examples of country risk
include the risk associated with changes in tax rates, regulations, currency conver-
sion, and exchange rates. Country risk also includes the risk that property will be
expropriated without adequate compensation, as well as new host country stipu-
lations about local production, sourcing or hiring practices, and damage or
destruction of facilities due to internal strife.

International Exchange Rate Risk International securities usually are denominated
in a currency other than the dollar, which means that the value of your investment
depends on what happens to exchange rates. This is known as exchange rate risk.
For example, if a U.S. investor purchases a Japanese bond, interest will probably be
paid in Japanese yen, which must then be converted into dollars if the investor
wants to spend his or her money in the United States. If the yen weakens relative to
the dollar, then it will buy fewer dollars; hence the investor will receive fewer dol-
lars when it comes time to convert. Alternatively, if the yen strengthens relative to
the dollar, the investor will earn higher dollar returns. It therefore follows that the
effective rate of return on a foreign investment will depend on both the performance
of the foreign security and on what happens to exchange rates over the life of the
investment. We will discuss exchange rates in detail in Chapter 26.
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SELF-TEST

What four fundamental factors affect the cost of money?

Name some economic conditions that influence interest rates, and explain their effects.

1.6 Financial Institutions

Direct funds transfers are more common among individuals and small businesses,
and in economies where financial markets and institutions are less developed.
While businesses in more developed economies do occasionally rely on direct
transfers, they generally find it more efficient to enlist the services of one or more
financial institutions when it comes time to raise capital. Here are the major cate-
gories of financial institutions:

1. Investment banking houses such as Merrill Lynch, Morgan Stanley, Goldman
Sachs, or Credit Suisse Group provide a number of services to both investors
and companies planning to raise capital. Such organizations (1) help corpora-
tions design securities with features that are currently attractive to investors,
(2) then buy these securities from the corporation, and (3) resell them to
savers. Although the securities are sold twice, this process is really one pri-
mary market transaction, with the investment banker acting as a facilitator to
help transfer capital from savers to businesses.

2. Commercial banks, such as Bank of America, Wells Fargo, Wachovia, and
JPMorgan Chase, are the traditional “department stores of finance” because


http://www.transparency.org/policy_research/surveys_indices/cpi/2005
http://www.transparency.org/policy_research/surveys_indices/cpi/2005
http://www.transparency.org/policy_research/surveys_indices/cpi/2005
http://www.state.gov/e/eb/ifd/2005/
http://www.state.gov/e/eb/ifd/2005/
http://www.transparency.org/policy_research/surveys_indices/cpi/2005

20

Chapter 1

An Overview of Financial Management and the Financial Environment

they serve a variety of savers and borrowers. Historically, commercial banks
were the major institutions that handled checking accounts and through
which the Federal Reserve System expanded or contracted the money supply.
Today, however, several other institutions also provide checking services
and significantly influence the money supply. Conversely, commercial banks
are providing an ever-widening range of services, including stock brokerage
services and insurance.

Financial services corporations are large conglomerates that combine many
different financial institutions within a single corporation. Examples of finan-
cial services corporations, most of which started in one area but have now
diversified to cover most of the financial spectrum, include Citigroup,
American Express, Fidelity, and Prudential.

Savings and loan associations (S&Ls), which have traditionally served indi-
vidual savers and residential and commercial mortgage borrowers, take the
funds of many small savers and then lend this money to home buyers and
other types of borrowers. Because the savers obtain a degree of liquidity that
would be absent if they made the mortgage loans directly, perhaps the most
significant economic function of the S&Ls is to “create liquidity” that would
otherwise be lacking. Also, the S&Ls have more expertise in analyzing credit,
setting up loans, and making collections than individual savers, so S&Ls can
reduce the costs of processing loans, thereby increasing the availability of real
estate loans. Finally, the S&Ls hold large, diversified portfolios of loans and
other assets and thus spread risks in a manner that would be impossible if
small savers were making mortgage loans directly. Because of these factors,
savers benefit by being able to invest in more liquid, better managed, and less
risky assets, whereas borrowers benefit by being able to obtain more capital,
and at a lower cost, than would otherwise be possible.

Mutual savings banks are similar to S&Ls, but they operate primarily in the
northeastern states.

Credit unions are cooperative associations whose members are supposed to
have a common bond, such as being employees of the same firm. Members’
savings are loaned only to other members, generally for auto purchases, home
improvement loans, and home mortgages. Credit unions are often the cheap-
est source of funds available to individual borrowers.

Life insurance companies take savings in the form of premiums; invest these
funds in stocks, bonds, real estate, and mortgages; and make payments to
beneficiaries. Life insurance companies also offer a variety of tax-deferred
savings plans designed to provide retirement benefits.

Mutual funds are corporations that accept money from savers and then use
these funds to buy financial instruments. These organizations pool funds and
thus reduce risks by diversification. They also achieve economies of scale in
analyzing securities, managing portfolios, and buying and selling securities.
Different funds are designed to meet the objectives of different types of savers.
Hence, there are bond funds for those who desire safety, stock funds for savers
who are willing to accept significant risks in the hope of higher returns, and
still other funds that are used as interest-bearing checking accounts (the
money market funds). There are literally thousands of different mutual funds
with dozens of different goals and purposes. Some funds are actively man-
aged, with their managers trying to find undervalued securities, while other
funds are passively managed and simply try to minimize expenses by repli-
cating a particular market index. Most traditional mutual funds allow
investors to redeem their share of the fund only at the close of business. A new
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type of mutual fund, the exchange traded fund (ETF), allows investors to sell
their share at any time during normal trading hours. ETFs usually have very
low management expenses and are rapidly gaining in popularity.

9. Traditional pension funds are retirement plans funded by corporations or
government agencies for their workers and usually administered by the trust
departments of commercial banks or by life insurance companies. Pension
funds invest primarily in bonds, stocks, mortgages, and real estate. Many
companies now offer self-directed retirement plans, such as 401(k) plans, as an
addition to or substitute for traditional pension plans. In traditional plans, the
plan administrators determine how to invest the funds; in self-directed plans,
all individual participants must decide how to invest their own funds.

10. Hedge funds raise money from investors and engage in a variety of invest-
ment activities. Unlike typical mutual funds, which can have thousands of
investors, hedge funds are limited to a relatively small number of high-wealth
individuals or institutional investors. As such, hedge funds are much less reg-
ulated than mutual funds. The first hedge funds literally tried to hedge their
bets by forming portfolios of conventional securities and derivatives in such a
way that they limited their potential losses without sacrificing too much of
their potential gains. Most hedge funds also levered their positions by bor-
rowing heavily. During the early and mid-1990s many hedge funds had spec-
tacular rates of return. This success attracted more investors and more hedge
funds were created. Much of the low-hanging fruit had already been picked,
so many hedge funds began pursuing much riskier (and unhedged) strate-
gies. Perhaps not surprisingly (at least in retrospect!), some funds have pro-
duced spectacular losses. For example, many hedge fund investors suffered
large losses in 1998 when the Russian economy collapsed. That same year, the
Federal Reserve had to step in to help rescue Long Term Capital Management,
a high-profile hedge fund whose managers included several well-respected
practitioners as well as two Nobel Prize-winning professors who were
experts in investment theory.®

With the notable exception of hedge funds, financial institutions have been
heavily regulated to ensure the safety of these institutions and thus to protect
investors. Historically, many of these regulations—which have included a prohi-
bition on nationwide branch banking, restrictions on the types of assets the insti-
tutions could buy, ceilings on the interest rates they could pay, and limitations on
the types of services they could provide—tended to impede the free flow of capi-
tal and thus hurt the efficiency of our capital markets. Recognizing this fact, poli-
cymakers took several steps during the 1980s and 1990s to deregulate financial
services companies. For example, the barriers that restricted banks from expand-
ing nationwide were eliminated. Likewise, regulations that once forced a strict
separation of commercial and investment banking have been relaxed.

The result of the ongoing regulatory changes has been a blurring of the dis-
tinctions between the different types of institutions. Indeed, the trend in the
United States today is toward huge financial services corporations, which own
banks, S&Ls, investment banking houses, insurance companies, pension plan
operations, and mutual funds, and which have branches across the country and
around the world. For example, Citigroup combines one of the world’s largest

6See Franklin Edwards, “Hedge Funds and the Collapse of Long Term Capital Management,” Journal of Economic
Perspectives, Spring 1999, 189-210 for a thoughtful review of the implications of Long Term Capital Management's
collapse.
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commercial banks (Citibank), a huge insurance company (Travelers), and a major
investment bank (Smith Barney), along with numerous other subsidiaries that
operate throughout the world. Citigroup’s structure is similar to that of major
institutions in Europe, Japan, and elsewhere around the globe.

Among the world’s largest world banking companies, only one (Citigroup) is
based in the United States. While U.S. banks have grown dramatically as a result
of recent mergers, they are still relatively small by global standards.

SELF-TEST

What is the difference between a pure commercial bank and a pure investment bank?
List the major types of financial institutions and briefly describe the primary function of each.
What are some important differences between mutual and hedge funds? How are they similar?

1.7 Types of Financial Markets

Financial markets bring together people and organizations needing money with
those having surplus funds. There are many different financial markets in a devel-
oped economy. Each market deals with a somewhat different type of instrument,
customer, or geographic location. Here are some of the major types of markets:

1. Physical asset markets (also called “tangible” or “real” asset markets) are
those for such products as wheat, autos, real estate, computers, and machin-
ery. Financial asset markets, on the other hand, deal with stocks, bonds,
notes, mortgages, and other financial instruments.

2. Spot markets and futures markets are markets where assets are being bought
or sold for “on-the-spot” delivery (literally, within a few days) or for delivery
at some future date, such as 6 months or a year into the future.

3. Money markets are the markets for short-term, highly liquid debt securities.
Capital markets are the markets for intermediate- or long-term debt and cor-
porate stocks. The New York Stock Exchange is an example of a capital mar-
ket. When describing debt markets, “short term” generally means less than 1
year, “intermediate term” means 1 to 5 years, and “long term” means more
than 5 years.

4. Mortgage markets deal with loans on residential, agricultural, commercial,
and industrial real estate, while consumer credit markets involve loans for
autos, appliances, education, vacations, and so on.

5. World, national, regional, and local markets also exist. Thus, depending on
an organization’s size and scope of operations, it may be able to borrow all
around the world, or it may be confined to a strictly local, even neighborhood,
market.

6. Primary markets are the markets in which corporations raise new capital. If
Microsoft were to sell a new issue of common stock to raise capital, this would
be a primary market transaction. The corporation selling the newly created
stock receives the proceeds from the sale in a primary market transaction. The
initial public offering (IPO) market is a subset of the primary market. Here
firms “go public” by offering shares to the public for the first time. Microsoft
had its IPO in 1986. Previously, Bill Gates and other insiders owned all the
shares. In many IPOs, the insiders sell some of their shares plus the company
sells newly created shares to raise additional capital. Secondary markets are
markets in which existing, already outstanding securities are traded among
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investors. Thus, if you decided to buy 1,000 shares of AT&T stock, the purchase
would occur in the secondary market. The New York Stock Exchange is a sec-
ondary market, since it deals in outstanding, as opposed to newly issued, stocks.
Secondary markets also exist for bonds, mortgages, and other financial assets.
The corporation whose securities are being traded is not involved in a second-
ary market transaction and, thus, does not receive any funds from such a sale.

7. DPrivate markets, where transactions are worked out directly between two
parties, are differentiated from public markets, where standardized contracts
are traded on organized exchanges. Bank loans and private placements of
debt with insurance companies are examples of private market transactions.
Since these transactions are private, they may be structured in any manner
that appeals to the two parties. By contrast, securities that are issued in pub-
lic markets (for example, common stock and corporate bonds) are ultimately
held by a large number of individuals. Public securities must have fairly stan-
dardized contractual features, to appeal to a broad range of investors and also
because public investors cannot afford the time to study unique, nonstandard-
ized contracts. Private market securities are, therefore, more tailor-made but
less liquid, whereas public market securities are more liquid but subject to
greater standardization.

The distinctions among markets are often blurred. For example, it makes lit-
tle difference if a firm borrows for 11, 12, or 13 months, hence, whether such a
transaction is a “money” or “capital” market transaction. You should recognize
the big differences among types of markets, but don’t get hung up trying to dis-
tinguish them at the boundaries.
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SELF-TEST

Distinguish between (1) physical asset markets and financial asset markets, (2) spot and futures
markets, (3) money and capital markets, (4) primary and secondary markets, and (5) private and public

markets.

1.8 Trading Procedures in Financial Markets

The vast majority of trading occurs in the secondary markets. Although there are
many secondary markets for a wide variety of securities, we can classify their
trading procedures along two dimensions: location and method of matching
orders.

A secondary market can be either a physical location exchange or a
computer/telephone network. For example, the New York Stock Exchange, the
American Stock Exchange (AMEX), the Chicago Board of Trade (the CBOT trades
futures and options), and the Tokyo Stock Exchange are all physical location
exchanges. In other words, the traders actually meet and trade in a specific part of
a specific building. In contrast, Nasdaq, which trades U.S. stocks, is a network of
linked computers. Other examples are the markets for U.S. Treasury bonds and
foreign exchange, which are conducted via telephone and/or computer networks.
In these electronic markets, the traders never see one another.

The second dimension is the way orders from sellers and buyers are matched.
This can occur through an open outcry auction system, through dealers, or by
automated order matching. An example of an outcry auction is the CBOT, where
traders actually meet in a pit and sellers and buyers communicate with one
another through shouts and hand signals.
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In a dealer market, there are “market makers” who keep an inventory of the
stock (or other financial instrument) in much the same way that any merchant
keeps an inventory. These dealers list bid and asked quotes, which are the prices
at which they are willing to buy or sell. Computerized quotation systems keep
track of all bid and asked prices, but they don’t actually match buyers and sellers.
Instead, traders must contact a specific dealer to complete the transaction. Nasdaq
(U.S. stocks) is one such market, as are the London SEAQ (U.K. stocks) and the
Neuer Market (stocks of small German companies).

The third method of matching orders is through an electronic communica-
tions network (ECN). Participants in an ECN post their orders to buy and sell, and
the ECN automatically matches orders. For example, someone might place an
order to buy 1,000 shares of IBM stock (this is called a “market order” since it is to
buy the stock at the current market price). Suppose another participant had placed
an order to sell 1,000 shares of IBM at a price of $91 per share, and this was the
lowest price of any “sell” order. The ECN would automatically match these two
orders, execute the trade, and notify both participants that the trade has occurred.
Participants can also post “limit orders,” which might state that the participant is
willing to buy 1,000 shares of IBM at $90 per share if the price falls that low during
the next two hours. In other words, there are limits on the price and/or the dura-
tion of the order. The ECN will execute the limit order if the conditions are met,
that is, if someone offers to sell IBM at a price of $90 or less during the next two
hours. Two of the largest ECNs for trading U.S. stocks are Instinet (now owned by
Nasdaq) and Archipelago (now owned by the NYSE). Other large ECNs include
Eurex, a Swiss-German ECN that trades futures contracts, and SETS, a U.K. ECN
that trades stocks.

SELF-TEST

What are the major differences between physical location exchanges and computer/telephone networks?
What are the differences among open outcry auctions, dealer markets, and ECNs?
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e-resource
For more on investment
banking, see Web
Extension 1C at the text-

book’s Web site, or see
Chapter 19.

1.9 Types of Stock Market Transactions

Because the primary objective of financial management is to maximize the firm’s
stock price, knowledge of the stock market is important to anyone involved in
managing a business. We can classify stock market transactions into three distinct
types.

Whenever stock is offered to the public for the first time, the company is said
to be going public. This primary market transaction is called the initial public offer-
ing (IPO) market. If a company decides to sell (or issue) additional shares to raise
new equity capital, this is still a primary market, but it is called a seasoned equity
offering. Trading in the outstanding shares of established, publicly owned compa-
nies is a secondary market transaction. For example, if the owner of 100 shares of
publicly held stock sells his or her stock, the trade is said to have occurred in the
secondary market. Thus, the market for outstanding shares, or used shares, is the
secondary market. The company receives no new money when sales occur in this
market.

Following is a brief description of the recent IPO market; a more complete dis-
cussion of IPOs is in Chapter 19. Out of the 1,279 global IPOs in 2005, there were
237 U.S. IPOs that brought in a total of $36.1 billion. Although some U.S. IPOs
were large, such as the $1.59 billion raised by Huntsman, no U.S. offerings were



Rational Exuberance

The Secondary Stock Markets

The Daily Planet Ltd. made history on May 1, 2003,
by becoming the world's first publicly traded brothel.
Technically, the Daily Planet only owns property,
including a hotel with 18 rooms, each with a differ-
ent theme, but all having multiperson showers and
very large beds. The Daily Planet charges guests a
room fee of A$115 per hour; clients also pay a fee
of A$115 directly to individual members of the staff.

The IPO was for 7.5 million shares of stock, ini-
tially priced at A$0.50. However, the price ended
the first day of trading at A$1.09, for a firstday
return of 118%. The price closed the second day at

A$1.56, for a 2-day return of 212%, one of the
largest returns since the days of the dot-com boom.
Institutional investors normally buy about 60% to 70%
of IPO stock, but they didn’t participate in this offer-
ing. The Daily Planet plans to use some of the pro-
ceeds to pay down debt and the rest for expansion,
possibly through franchising.

The company is named after the fictitious news-
paper where comic strip character Clark Kent was a
reporter. All receptionists have “Lois Lane” nametags,
and there is a felephone box in the lobby. What
would Superman think!

in the global top ten largest (the biggest was the China Construction Bank Corp.’s
IPO of $9.2 billion). In the United States the average first-day return was 9%,
although some firms had spectacular first-day price run-ups. For example,
Baidu.com was up 327.8% on its first day of trading, and Citi Trends gained
204.9% for the year. However, not all companies fared so well—Nuvim was down
88% its first day, and Refco lost a total of 98% for the year. Even if you are able to
identify a “hot” issue, it is often difficult to purchase shares in the initial offering.
These deals are generally oversubscribed, which means that the demand for
shares at the offering price exceeds the number of shares issued. In such instances,
investment bankers favor large institutional investors (who are their best cus-
tomers), and small investors find it hard, if not impossible, to get in on the ground
floor. They can buy the stock in the aftermarket, but evidence suggests that if you
do not get in on the ground floor, the average IPO underperforms the overall mar-
ket over the long run.”

Before you conclude that it isn’t fair to let only the best customers have the
stock in an initial offering, think about what it takes to become a best customer. Best
customers are usually investors who have done lots of business in the past with
the investment banking firm’s brokerage department. In other words, they have
paid large sums as commissions in the past, and they are expected to continue doing
so in the future. As is so often true, there is no free lunch—most of the investors who
get in on the ground floor of an IPO have in fact paid for this privilege.

SELF-TEST

=

For updates on IPO activ-
ity, see http://www
.ipomonitor.com or

htp: //www.hoovers
.com/global/ipoc/
index.xhtml. The Wall
Street Journal also pro-
vides IPO data in its Year
End Review of Markets &
Finance at hitp://online
.wsj.com.

Differentiate between an IPO, a seasoned equity offering, and a secondary transaction.
Why is it often difficult for the average investor to make money during an IPO?

1.10 The Secondary Stock Markets

The two leading U.S. stock markets today are the New York Stock Exchange and
the Nasdaq stock market.

7See Jay R. Ritter, “The Long-Run Performance of Initial Public Offerings,” Journal of Finance, March 1991, 3-27.


http://www.ipomonitor.com
http://www.ipomonitor.com
http://www.hoovers.com/global/ipoc/index.xhtml
http://www.hoovers.com/global/ipoc/index.xhtml
http://www.hoovers.com/global/ipoc/index.xhtml
http://online.wsj.com
http://online.wsj.com

26 Chapter 1

=

You can access the home
pages of the major U.S.
stock markets at http://
www.nyse.com or htip://
www.nasdaq.com. These
sites provide background
information as well as the
opportunity fo obtain
individual stock quotes.
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For more on stock mar-
kets, see Web Extension
1C at the textbook’s Web
site.
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The New York Stock Exchange

Before March of 2006, the New York Stock Exchange (NYSE) was a privately
held firm owned by its members. It then merged with Archipelago, a publicly
traded company that was one of the world’s largest ECNs. NYSE members
received approximately 70% of the shares in the combined firm, with Archi-
pelago shareholders receiving the remainder. The combined firm, which also
owns the Pacific Exchange, is now known as The NYSE Group, Inc. and is
traded publicly under the ticker symbol NYX. It continues to operate the New
York Stock Exchange (a physical location exchange located on Wall Street) and
Arca (composed of the Pacific Exchange and the ECN formerly known as
Archipelago).

The NYSE still has over 300 member organizations, which are corporations,
partnerships, or LLCs. Membership prices were as high as $3.15 million in 2005.
Member organizations are registered broker—dealers but may not conduct trading
on the floor of the exchange unless they also hold a trading license issued by the
NYSE. Before going public, the equivalent to a trading license was called a seat
(although there is very little sitting on the floor of the exchange) and sold for up
to $4 million in 2005. Trading licenses are now leased by member organizations
from the exchange, with an annual fee of $54,219 in 2006. In early 2006, there were
1,274 licenses that had been leased.

Most of the larger investment banking houses operate brokerage departments and
are members of the NYSE with leased trading rights. The NYSE is open on all nor-
mal working days, with the members meeting in large rooms equipped with elec-
tronic equipment that enables each member to communicate with his or her firm’s
offices throughout the country. For example, Merrill Lynch (the largest brokerage
firm) might receive an order in its Atlanta office from a customer who wants to buy
shares of AT&T stock. Simultaneously, Morgan Stanley’s Denver office might
receive an order from a customer wishing to sell shares of AT&T. Each broker com-
municates electronically with the firm’s representative on the NYSE. Other brokers
throughout the country are also communicating with their own exchange members.
The exchange members with sell orders offer the shares for sale, and they are bid for
by the members with buy orders. Thus, the NYSE operates as an auction market.®

8The NYSE is actually a modified auction market, wherein people (through their brokers) bid for stocks.
Originally—about 200 years ago—brokers would literally shout, “I have 100 shares of Erie for sale; how
much am | offered2” and then sell to the highest bidder. If a broker had a buy order, he or she would shout,
“| want to buy 100 shares of Erie; who'll sell at the best price2” The same general situation still exists, although
the exchanges now have members known as specialists who facilitate the trading process by keeping an
inventory of shares of the stocks in which they specialize. If a buy order comes in at a time when no sell order
arrives, the specialist will sell off some inventory. Similarly, if a sell order comes in, the specialist will buy and
add to inventory. The specialist sets a bid price (the price the specialist will pay for the stock) and an asZed
price (the price at which shares will be sold out of inventory). The bid and asked prices are set at levels
designed to keep the inventory in balance. If many buy orders start coming in because of favorable
developments or sell orders come in because of unfavorable events, the specialist will raise or lower prices
to keep supply and demand in balance. Bid prices are somewhat lower than asked prices, with the difference,
or spread, representing the specialist’s profit margin.

Special facilities are available to help institutional investors such as mutual funds or pension funds sell
large blocks of stock without depressing their prices. In essence, brokerage houses that cater to institutional
clients will purchase blocks (defined as 10,000 or more shares) and then resell the stock to other institutions or indi-
viduals. Also, when a firm has a major announcement that is likely to cause its stock price to change sharply, it will
ask the exchanges to halt trading in its stock until the announcement has been made and digested by investors.
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Measuring the Market

A stock index is designed to show the performance of
the stock market. Here are some leading indexes:

Dow Jones Industrial Average

Unveiled in 1896 by Charles H. Dow, the Dow
Jones Industrial Average (DJIA) provided a bench-
mark for comparing individual stocks with the over-
all market and for comparing the market with other
economic indicators. The industrial average began
with just 10 stocks, was expanded in 1916 to 20
stocks, and then to 30 in 1928. Also, in 1928 The
Wall Street Journal editors began adjusting it for
stock splits and making substitutions. Today, the
DJIA still includes 30 companies. They represent
almost a fifth of the market value of all U.S. stocks,
and all are both leading companies in their indus-
tries and widely held by individual and institutional
investors. See hitp://www.dowjones.com for more
information.

S&P 500 Index
Created in 1926, the S&P 500 Index is widely

regarded as the standard for measuring large-cap
U.S. stock market performance. The stocks in the S&P
500 are selected by the Standard & Poor’s Index
Committee for being the leading companies in the
leading industries and for accurately reflecting the
U.S. stock market. It is value weighted, so the largest
companies (in ferms of value) have the greatest
influence. The S&P 500 Index is used as a com-
parison benchmark by 97% of all U.S. money man-
agers and pension plan sponsors, and approxi-
mately $700 billion is managed so as to obtain the
same performance as this index (that is, in indexed
funds). See http://www2.standardandpoors.com for
more information.

Nasdaq Composite Index

The Nasdaq Composite Index measures the perform-
ance of all common stocks listed on the Nasdaq stock
market. Currently, it includes more than 5,000 com-
panies, and because many of the technology-sector
companies are traded on the computer-based
Nasdaq exchange, this index is generally regarded

The Secondary Stock Markets

as an economic indicator of the high-tech industry.
Microsoft, Intel, and Cisco Systems are the three
largest Nasdaq companies, and they comprise
a high percentage of the index’s value-weighted
market capitalization. For this reason, substantial
movements in the same direction by these three com-
panies can move the entire index. See htip://
www.nasdag.com for more information.

NYSE Composite Index

The NYSE Composite Index measures the perform-
ance of all common stocks listed on the NYSE. It is a
value-weighted index composed of just over 2,000
stocks representing 77% of the total market capi-
talization of all publicly traded companies in the
United States. See http://www.nyse.com for more
information.

Trading the Market

Through the use of exchange traded funds (ETFs), it is
now possible to buy and sell the market in much the
same way as an individual stock. For example, the
Standard & Poor’s depository receipt (SPDR) is a share
of a fund composed of the stocks in the S&P 500.
SPDRs trade during regular market hours, making it
possible to buy or sell the S&P 500 any time during the
day. There are hundreds of other ETFs, including ones
for the Nasdagq and Dow Jones Industrial Average.

Recent Performance

Go to the Web site hitp://finance.yahoo.com/.
Enter the symbol for any of the indexes (ADJI for the
Dow Jones, ASPC for the S&P 500, AIXIC for the
Nasdag, and ANYA for the NYSE) and click GO.
This will bring up the current value of the index,
shown in a table. Click Basic Chart in the panel on
the left, and it will bring up a chart showing the his-
torical performance of the index. Directly above the
chart is a series of buttons that allows you to choose
the number of years and to plot the relative perform-
ance of several indexes on the same chart. You can
even download the historical data in spreadsheet
form by clicking Historical Prices in the left panel.
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The Nasdaq Stock Market

The National Association of Securities Dealers (NASD) is a self-regulatory body
that licenses brokers and oversees trading practices. The computerized network
used by the NASD is known as the NASD Automated Quotation System, or
Nasdaq. Nasdagq started as just a quotation system, but it has grown to become an
organized securities market with its own listing requirements. Nasdaq lists about
5,000 stocks, although not all trade through the same Nasdaq system. For example,
the Nasdaq National Market lists the larger Nasdaq stocks, such as Microsoft and
Intel, while the Nasdaq SmallCap Market lists smaller companies with the potential
for high growth. Nasdaq also operates the Nasdaq OTC Bulletin Board, which lists
quotes for stock that is registered with the Securities Exchange Commission (SEC)
but that is not listed on any exchange, usually because the company is too small or
too unprofitable.” Finally, Nasdaq operates the Pink Sheets, which provide quotes
on companies that are not registered with the SEC.

“Liquidity” is the ability to trade quickly at a net price (that is, after any com-
missions) that is very close to the security’s recent market value. In a dealer mar-
ket, such as Nasdaq, a stock’s liquidity depends on the number and quality of the
dealers who make a market in the stock. Nasdaq has more than 400 dealers, most
making markets in a large number of stocks. The typical stock has about 10 mar-
ket makers, but some stocks have more than 50 market makers. Obviously, there
are more market makers, and liquidity, for the Nasdaq National Market than for
the SmallCap Market. There is very little liquidity for stocks on the OTC Bulletin
Board or the Pink Sheets.

Competition in the Secondary Markets

There is intense competition between the NYSE and Nasdaq. Since most of the
largest companies trade on the NYSE, the market capitalization of NYSE-traded
stocks is much higher than for stocks traded on Nasdaq (about $13.3 trillion com-
pared with $3.6 trillion in 2005). However, reported volume (number of shares
traded) is often larger on Nasdaq, and more companies are listed on Nasdaq.!?For
comparison, the market capitalizations for global exchanges are $4.6 trillion in
Tokyo, $3.1 trillion in London, and $1.2 trillion in Germany.

Interestingly, many high-tech companies such as Microsoft and Intel have
remained on Nasdaq even though they easily meet the listing requirements of the
NYSE. At the same time, however, other high-tech companies such as Gateway
2000, America Online, and Iomega have left Nasdaq for the NYSE. Despite these
defections, Nasdaq’s growth over the past decade has been impressive. In an
effort to become even more competitive with the NYSE and with international
markets, Nasdaq acquired one of the leading stock ECNs, Instinet, in 2005. In
April of 2006, Nasdaq was finalizing its plans to become a publicly traded com-
pany. It made an offer to acquire the London Stock Exchange (LSE), withdrew the

?OTC stands for over-the-counter. Before Nasdagq, the quickest way to trade a stock that was not listed at a physical
location exchange was to find a brokerage firm that kept shares of that stock in inventory. The stock certificates were
actually kept in a safe and were literally passed over the counter when bought or sold. Nowadays the certificates for
almost all listed stocks and bonds in the United States are stored in a vault beneath Manhattan, operated by the
Depository Trust and Clearing Corporation (DTCC). Most brokerage firms have an account with the DTCC, and most
investors leave their stocks with their brokers. Thus, when stocks are sold, the DTCC simply adjusts the accounts of the
brokerage firms that are involved, and no stock certificates are actually moved.

19One transaction on Nasdagq generally shows up as two separate trades (the buy and the sell). This “double count-
ing” makes it difficult to compare the volume between stock markets.
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Notes: The data are from http://finance.yahoo.com. The NYSE Composite Index includes the impact of gains
due to dividends, while the Nasdaq Index does not. However, most Nasdaq stocks pay litlle or no dividends,
so the relative changes in value of the two indexes are reasonably comparable.

offer, but retained the right to make a subsequent offer and was busily acquiring
additional shares of stock in the LSE. No matter how the LSE situation is resolved,
one thing is clear—there will be a continued consolidation in the securities
exchange industry, with a blurring of the lines between physical location
exchanges and electronic exchanges.

Figure 1-3 shows the relative gains in value made by composite stock indexes
of the two markets during the past 13 years. Although an investor would have
ended up with roughly the same wealth, the Nasdaq Composite Index was much
more affected by the technology boom and bust around the turn of the century.
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SELF-TEST

What are some major differences between the NYSE and the Nasdaq stock market?

1.11 Stock Market Returns

Figure 1-3 shows the cumulative changes in wealth due to investing in the stock
market, but it doesn’t highlight the year-to-year risk. Figure 1-4 shows the annual
returns of the S&P 500 Index. Notice that stocks have had positive returns in most
years, but there have been several years with large losses. Stocks lost a total of
over 40% of their value during the 1973-1974 period, and again during 2000-2002.


http://finance.yahoo.com
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@ S&P 500 Index, Total Returns: Dividend Yield + Capital Gain or Loss
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Source: Data taken from various issues of The Wall Street Journal, “Investment Scoreboard” section.

SELF-TEST

We will examine risk in more detail later in the book, but a cursory glance at

Figure 1-4 shows just how risky stocks can be.

The U.S. stock market amounts to only about 40% of the world stock mar-
ket, and this is prompting many U.S. investors to also hold foreign stocks.
Analysts have long touted the benefits of investing overseas, arguing that for-
eign stocks improve diversification and provide good growth opportunities.
Table 1-2 shows how stocks in different countries performed in 2005. The num-
bers on the right indicate how stocks in each country performed in terms of its
local currency, while the numbers on the left show how the country’s stocks per-
formed in terms of the U.S. dollar. For example, in 2005 Swiss stocks rose by
33.18%, but the Swiss franc fell by about 18.27% versus the U.S. dollar.
Therefore, if U.S. investors had bought Swiss stocks, they would have made
33.18% in Swiss franc terms, but those Swiss francs would have bought 18.27%
fewer U.S. dollars, so the effective return in dollars would have been 14.91%. As
this example shows, the results of foreign investments depend in part on what
happens to the exchange rate. Indeed, when you invest overseas, you are mak-
ing two bets: (1) that foreign stocks will increase in their local markets and (2)
that the currencies in which you will be paid will rise relative to the dollar.

Even though foreign stocks have exchange rate risk, this by no means sug-
gests that investors should avoid foreign stocks. Foreign investments improve
diversification, and it is inevitable that there will be years when foreign stocks out-
perform domestic stocks. When this occurs, U.S. investors will be glad they put

some of their money in overseas markets.

Explain how exchange rates affect the rate of return on international investments.



A Preview of What Is Ahead

/_\_/ﬁ 2005 Performance of Selected Dow Jones Global Stock Indexes

u.s. Local u.s. Local
Country Dollars Currency Country Dollars Currency
Latvia 91.99% 120.95% France 9.11% 25.73%
South Korea 58.41 54.69 Indonesia 8.93 15.47
Cyprus 53.70 75.18 Germany 8.46 24.99
Brazil 47.98 30.12 Sweden 8.43 29.86
Mexico 39.97 33.57 Hong Kong 6.94 6.68
Canada 25.48 22.34 U.K. 4.97 17.39
Japan 25.32 44.35 United States 4.49 4.49
South Africa 23.48 39.01 Taiwan 3.93 7.71
Austria 20.89 39.31 Belgium 3.33 19.08
Hungary 15.36 36.62 Spain 3.19 18.92
Switzerland 14.91 33.18 Malaysia -1.02 -1.56
Australia 11.33 18.97 Italy —1.96 12.98
Singapore 11.12 13.19 New Zealand =832 2.54
Chile 10.88 2.17 Portugal —4.38 10.18
Netherlands 10.82 27.70 Venezuela -19.33 -19.09

Source: Adapted from The Wall Street Journal Online, http://online.wsj.com/documents/ye05-djglobalindexes.htm.

1.12 A Preview of What Is Ahead

A manager’s primary job is to increase the fundamental value of his or her com-
pany. Equation 1-1 shows that a firm’s fundamental value is the present value of
its expected free cash flows when discounted at the weighted average cost of cap-
ital. This single valuation equation provides a good preview for the rest of the
book. Chapter 2 shows how to determine the value today of a future cash flow, a
topic called the time value of money. Chapter 3 explains financial statements and
how to calculate free cash flows, along with taxation and its role in valuation.
Chapter 4 shows how to use financial statements to identify a firm’s strengths and
risks. In Part 2, Chapters 5-8 discuss bonds, the risk-return relationship, and
stocks. Chapter 9 discusses financial options, which often play an important role
in managerial compensation, agency costs, and valuation. In Part 3, Chapter 10
ties these concepts together in estimating the weighted average cost of capital.
Chapters 11-13 apply the valuation concepts of Equation 1-1 to individual projects,
including extensive risk analysis and real options.

Part 4 explicitly addresses corporate valuation. Chapter 14 develops
techniques for forecasting future financial statements and free cash flows.
Chapter 15 directly uses the concepts in Equation 1-1 to determine a corpora-
tion’s value, including the value of its stock. Chapter 15 also discusses corporate
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governance, which has a direct effect on how much value companies create for
their shareholders.

Part 5 discusses basic corporate financing decisions, including capital structure
choices (decision of how much debt versus equity the firm should use) and distri-
bution policy (how much free cash flow should be paid out to shareholders, either
as dividends or share repurchases). In Part 6, we address special topics that draw
on the earlier chapters, including working capital management, risk management,
bankruptcies, mergers, and multinational financial management.

e-Resources

The textbook’s Web site contains several types of files:

1. It contains Excel files, called Tool Kits, that provide well-documented models
for almost all of the text’s calculations. Not only will these Tool Kits help you
with this finance course, but they will serve as tool kits for you in other
courses and in your career.

2. There are problems at the end of the chapters that require spreadsheets, and the
Web site contains the models you will need to begin work on these problems.

When we think it might be helpful for you to look at one of the Web site’s files,
we’ll show an icon in the margin like the one that is shown here.

Other resources are also on the Web site, including Cyberproblems and prob-
lems that use the ThomsonONE—Business School Edition Web site. The text-
book’s Web site also contains an electronic library which contains Adobe PDF
files for “extensions” to many chapters that cover additional useful material
related to the chapter. This electronic library also has several additional complete
chapters, as shown in the table of contents. In addition, the ThomsonNOW Web
site also has a Learning Path that allows you to assess your level of understand-
ing and to identify specific material that will help you address any areas of weak-
ness. Your instructor may also choose to use the homework/quizzing feature at
ThomsonNOW.

Summary

This chapter provided an overview of financial management and the financial envi-
ronment. It explained the fundamental determinants of a firm’s value and provided
an overview of financial securities, financial institutions, and financial markets,
with an emphasis on stock markets. The key concepts covered are listed below:

® The three main forms of business organization are the proprietorship, the
partnership, and the corporation.

e Although each form of organization offers advantages and disadvantages,
corporations conduct much more business than the other forms.

e The primary objective of management should be to maximize stockholders’
wealth, and this means maximizing the company’s fundamental, or



intrinsic, stock price. Legal actions that maximize stock prices usually
increase social welfare.

Firms increase cash flows by creating value for customers, suppliers, and
employees.

Free cash flows (FCFs) are the cash flows available for distribution to all of a
firm’s investors (shareholders and creditors) after the firm has paid all
expenses (including taxes) and made the required investments in operations
to support growth.

The value of a firm depends on the size of the firm’s free cash flows, the tim-
ing of those flows, and their risk.

The weighted average cost of capital (WACC) is the average return required
by all of the firm’s investors. It is determined by the firm’s capital structure
(the firm'’s relative amounts of debt and equity), interest rates, the firm’'s risk,
and the market’s attitude toward risk.

A firm’s fundamental, or intrinsic, value is defined by:

FCF, FCF,
(1 + WACC)' (1 + WACC)?

Value =

FCF, . FCR,
(1 + WACC)? (1 + WACC)™"

Transfers of capital between borrowers and savers take place (1) by direct
transfers of money and securities; (2) by transfers through investment bank-
ing houses, which act as middlemen; and (3) by transfers through financial
intermediaries, which create new securities.

Capital is allocated through the price system—a price must be paid to “rent”
money. Lenders charge interest on funds they lend, while equity investors
receive dividends and capital gains in return for letting firms use their
money.

Four fundamental factors affect the cost of money: (1) production opportuni-
ties, (2) time preferences for consumption, (3) risk, and (4) inflation.

There are many different types of financial securities. Primitive securities
represent claims on cash flows, such as stocks and bonds. Derivatives are
claims on other traded securities, such as options.

Major financial institutions include commercial banks, savings and loan
associations, mutual savings banks, credit unions, pension funds, life
insurance companies, and mutual funds.

One result of ongoing regulatory changes has been a blurring of the distinc-
tions between the different financial institutions. The trend in the United
States has been toward financial service corporations that offer a wide range
of financial services, including investment banking, brokerage operations,
insurance, and commercial banking.

There are many different types of financial markets. Each market serves a dif-
ferent region or deals with a different type of security.

Physical asset markets, also called tangible or real asset markets, are those for
such products as wheat, autos, and real estate. Financial asset markets are for
primitive securities and derivative securities.

Spot markets and futures markets are terms that refer to whether the assets
are bought or sold for “on-the-spot” delivery or for delivery at some future
date.

Summary
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Money markets are the markets for debt securities with maturities of less than
1 year. Capital markets are the markets for long-term debt and corporate
stocks.

Primary markets are the markets in which corporations raise new capital.
Secondary markets are markets in which existing, already outstanding secu-
rities are traded among investors.

Orders from buyers and sellers can be matched in one of three ways: (1) in an
open outcry auction, (2) through dealers, and (3) automatically through an
electronic communications network (ECN).

There are two basic types of markets—the physical location exchanges (such
as the NYSE) and computer/telephone networks (such as Nasdaq).

Questions

Define each of the following terms:

AT IR e an o

Proprietorship; partnership; corporation

Limited partnership; limited liability partnership; professional corporation
Stockholder wealth maximization

Money market; capital market; primary market; secondary market

Private markets; public markets; derivatives

Investment banker; financial service corporation; financial intermediary
Mutual fund; money market fund

Physical location exchanges; computer/telephone network

Open outcry auction; dealer market; electronic communications network (ECN)
Production opportunities; time preferences for consumption

Foreign trade deficit

What are the three principal forms of business organization? What are the advan-
tages and disadvantages of each?

What is a firm’s fundamental, or intrinsic, value? What might cause a firm'’s
intrinsic value to be different than its actual market value?

The president of Eastern Semiconductor Corporation (ESC) made this statement
in the company’s annual report: “ESC’s primary goal is to increase the value of
our common stockholders’ equity.” Later in the report, the following announce-
ments were made:

a.

b.

The company contributed $1.5 million to the symphony orchestra in
Bridgeport, Connecticut, its headquarters’ city.

The company is spending $500 million to open a new plant and expand oper-
ations in China. No profits will be produced by the Chinese operation for
4 years, so earnings will be depressed during this period versus what they
would have been had the decision not been made to expand in that market.

Discuss how ESC’s stockholders might view each of these actions, and how the
actions might affect the stock price.
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Edmund Enterprises recently made a large investment to upgrade its technology.
While these improvements won’t have much of an impact on performance in the
short run, they are expected to reduce future costs significantly. What impact will
this investment have on Edmund Enterprises’ earnings per share this year? What
impact might this investment have on the company’s intrinsic value and stock
price?

Describe the different ways in which capital can be transferred from suppliers of
capital to those who are demanding capital.

What are financial intermediaries, and what economic functions do they perform?

Suppose the population of Area Y is relatively young while that of Area O is rela-

tively old, but everything else about the two areas is equal.

a. Would interest rates likely be the same or different in the two areas? Explain.

b. Would a trend toward nationwide branching by banks and savings and loans,
and the development of nationwide diversified financial corporations affect
your answer to part a?

Suppose a new and much more liberal Congress and administration were elected,
and their first order of business was to take away the independence of the Federal
Reserve System and to force the Fed to greatly expand the money supply. What
effect would this have on the level of interest rates immediately after the
announcement?

Is an initial public offering an example of a primary or a secondary market
transaction?

Differentiate between dealer markets and stock markets that have a physical
location.

Identify and briefly compare the two leading stock exchanges in the United States
today.

Cyberproblem

Please go to the textbook’s Web site to access any Cyberproblems.
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Mini Case

Assume that you recently graduated and have just reported to work as an invest-
ment advisor at the brokerage firm of Balik and Kiefer Inc. One of the firm’s
clients is Michelle DellaTorre, a professional tennis player who has just come to
the United States from Chile. DellaTorre is a highly ranked tennis player who
would like to start a company to produce and market apparel that she designs.
She also expects to invest substantial amounts of money through Balik and Kiefer.
DellaTorre is very bright, and, therefore, she would like to understand in general
terms what will happen to her money. Your boss has developed the following set
of questions that you must ask and answer to explain the U.S. financial system to
DellaTorre.

a.
b.

Sq o

[

o5 g~

Why is corporate finance important to all managers?

Describe the organizational forms a company might have as it evolves from a
start-up to a major corporation. List the advantages and disadvantages of each
form.

How do corporations go public and continue to grow? What are agency
problems? What is corporate governance?

What should be the primary objective of managers?

(1) Do firms have any responsibilities to society at large?

(2) Is stock price maximization good or bad for society?

(3) Should firms behave ethically?

What three aspects of cash flows affect the value of any investment?

What are free cash flows?

What is the weighted average cost of capital?

How do free cash flows and the weighted average cost of capital interact to
determine a firm’s value?

Who are the providers (savers) and users (borrowers) of capital? How is cap-
ital transferred between savers and borrowers?

What do we call the price that a borrower must pay for debt capital? What is
the price of equity capital? What are the four most fundamental factors that
affect the cost of money, or the general level of interest rates, in the economy?
What are some economic conditions (including international aspects) that
affect the cost of money?

What are financial securities? Describe some financial instruments.

. List some financial institutions.

What are some different types of markets?

How are secondary markets organized?

(1) List some physical location markets and some computer/telephone
networks.

(2) Explain the differences between open outcry auctions, dealer markets,
and electronic communications networks (ECNs).




Time Value of Money

n 2006, the U.S. pension system was

significantly underfunded—companies

in the S&P 500 needed an additional
$40 billion to cover their pension commit-
ments. This same situation existed in the
U.K. and many other nations. Several fac-
tors contributed to this problem, including
questionable applications of the time value
of money.

First, note that there are two types of
pension plans—“defined contribution
plans,” where a company provides a spe-
cific amount of money, often based on prof-
its, to help its employees when they retire,
and “defined benefit plans,” where the
company promises to make specific lifetime
pension payments to employees when they
retire. The payments depend on each
employee’s final pay at retirement, years of
service with the company, and how long the
employees live. Actuaries can estimate
these factors, but the company’s future obli-
gations still are uncertain under a defined
benefit plan.

As we noted in Chapter 1, a dollar in the
future is worth less than a dollar today.
Using the time value of money tools in this
chapter, we can estimate how much is
needed today to make the promised future
payments. The amount needed today is
actually the present value of the future
payments. This present value is called the
“pension liability,” because it represents a

claim against the company. Under our pen-
sion laws, the company is supposed to set
aside enough money each year to meet
these future claims. The amount of money
that has been set aside, which is invested in
a portfolio of stocks, bonds, real estate, and
other assets, is called the “pension asset.” If
the pension asset is less than the pension
liability, then a defined benefit plan is said
to be underfunded.

When a company with an underfunded
pension plan goes bankrupt, the pension obli-
gations are assumed by the Pension Benefit
Guarantee Corporation, a government agency
that is implicitly backed by the U.S. govern-
ment, which means taxpayers. When many
companies are underfunded, a very real pos-
sibility exists that you, as a taxpayer, will
have to bail out the system. Note too that lim-
its exist on the payments to each employee, so
if you are highly paid and your employer
goes bankrupt, you will also be a loser.

How does the time value of money fit into
all this? To see the connection, suppose a
plan’s pension assets are initially exactly
equal to its liabilities, and then interest rates
decline. As you will see, falling interest rates
cause the present value of liabilities to
increase. Simultaneously, the future earning
power of the pension assets will probably be
reduced, so unless the company increases its
annual contributions the plan will become
underfunded. This is exactly what happened
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e-resource
The textbook’s Web site
contains an Excel file that
will guide you through

the chapter’s calculations.

The file for this chapter is
FM12 Ch 02 Tool Kit.xls,
and we encourage you
to open the file and fol-
low along as you read
the chapter.
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during the early 2000s. Interest rates  as a result many companies failed.
fell, pension plans became under-  This is but one of the many uses of
funded, companies that were having  time value analysis, but keep the pen-
operating problems were unable to  sion fund example in mind as you go
meet their funding requirements, and  through the chapter.

In Chapter 1, we saw that the primary objective of financial management is to
maximize the value of the firm’s stock. We also saw that stock values depend in
part on the timing of the cash flows investors expect from an investment—a dol-
lar expected soon is worth more than a dollar expected in the distant future.
Therefore, it is essential for financial managers to have a clear understanding of
the time value of money and its impact on stock prices. These concepts are dis-
cussed in this chapter, where we show how the timing of cash flows affects asset
values and rates of return.

The principles of time value analysis have many applications, ranging from set-
ting up schedules for paying off loans to decisions about whether to acquire new
equipment. In fact, of all the concepts used in finance, none is more important than the
time value of money, also called discounted cash flow (DCF) analysis. Since time
value concepts are used throughout the remainder of the book, it is vital that you
understand the material in Chapter 2 and are able to work the chapter problems
before you move on to other topics.!

2.1 Time Lines

The first step in time value analysis is to set up a time line, which will help you
visualize what’s happening in a particular problem. To illustrate, consider the
following diagram, where PV represents $100 that is on hand today and FV is the
value that will be in the account on a future date:

Periods 0 5% 1 2 3

Cash PV=$100 Fv=¢
The intervals from 0 to 1, 1 to 2, and 2 to 3 are time periods such as years or
months. Time 0 is today, and it is the beginning of Period 1; Time 1 is one period
from today, and it is both the end of Period 1 and the beginning of Period 2; and
so on. Although the periods are often years, periods can also be quarters or
months or even days. Note that each tick mark corresponds to both the end of one
period and the beginning of the next one. Thus, if the periods are years, the tick
mark at Time 2 represents both the end of Year 2 and the beginning of Year 3.
Cash flows are shown directly below the tick marks, and the relevant interest
rate is shown just above the time line. Unknown cash flows, which you are trying

Calculator manuals tend to be long and complicated, partly because they cover a number of topics that aren’t
required in the basic finance course. Therefore, we provide, on the textbook’s Web site, tutorials for the most com-
monly used calculators. The tutorials are keyed to this chapter, and they show exactly how to do the required
calculations. If you don't know how to use your calculator, go to the Web site, get the relevant tutorial, and go
through it as you study the chapter.



to find, are indicated by question marks. Here the interest rate is 5%; a single cash
outflow, $100, is invested at Time 0; and the Time 3 value is an unknown inflow.
In this example, cash flows occur only at Times 0 and 3, with no flows at Times 1
or 2. Note that in our example the interest rate is constant for all three years. That
condition is generally true, but if it were not then we would show different inter-
est rates for the different periods.

Time lines are essential when you are first learning time value concepts, but even
experts use them to analyze complex finance problems, and we use them through-
out the book. We begin each problem by setting up a time line to show what'’s hap-
pening, after which we provide an equation that must be solved to find the answer,
and then we explain how to use a regular calculator, a financial calculator, and a
spreadsheet to find the answer.

Future Values
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SELF-TEST

Do time lines deal only with years or could other periods be used?

Set up a time line to illustrate the following situation: You currently have $2,000 in a 3-year certificate of

deposit (CD) that pays a guaranteed 4% annually.

2.2 Future Values

A dollar in hand today is worth more than a dollar to be received in the future
because, if you had it now, you could invest it, earn interest, and end up with more
than a dollar in the future. The process of going to future values (FVs) from present
values (PVs) is called compounding. To illustrate, refer back to our 3-year time line
and assume that you plan to deposit $100 in a bank that pays a guaranteed 5% inter-
est each year. How much would you have at the end of Year 3? We first define some
terms, after which we set up a time line and show how the future value is calculated.

PV = Present value, or beginning amount. In our example, PV = $100.

FV = Future value, or ending amount, of your account after N periods. Whereas
PV is the value now, or the present value, FVy; is the value N periods into
the future, after the interest earned has been added to the account.

CF,= Cash flow. Cash flows can be positive or negative. The cash flow for a
particular period is often given a subscript, CF,, where t is the period.
Thus, CF, = PV = the cash flow at Time 0, whereas CF, would be the
cash flow at the end of Period 3.

I = Interest rate earned per year. Sometimes a lowercase i is used. Interest
earned is based on the balance at the beginning of each year, and we
assume that it is paid at the end of the year. Here I = 5%, or, expressed as
a decimal, 0.05. Throughout this chapter, we designate the interest rate as
I because that symbol (or I/ YR, for interest rate per year) is used on most
financial calculators. Note, though, that in later chapters we use the sym-
bol “r” to denote rates because r (for rate of return) is used more often in
the finance literature. Note too that in this chapter we generally assume
that interest payments are guaranteed by the U.S. government; hence they
are certain. In later chapters we will consider risky investments, where the
interest rate actually earned might differ from its expected level.

INT = Dollars of interest earned during the year = beginning amount times I.
In our example, INT = $100(0.05) = $5.

N = Number of periods involved in the analysis. In our example, N = 3.
Sometimes the number of periods is designated with a lowercase n, so
both N and n indicate number of periods.
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Chapter 2 Time Value of Money

Corporate Valuation and the Time Value of Money

In Chapter 1, we told you that managers should strive
to make their firms more valuable and that the value
of a firm is determined by the size, timing, and risk of
its free cash flows (FCF). Recall that free cash flows
are the cash flows available for distribution to all of a
firm’s investors (stockholders and creditors) and that
the weighted average cost of capital is the average

rate of return required by all of the firm’s investors.
We showed you a formula, the same as the one
below, for calculating value. That formula takes future
cash flows and adjusts them to show how much those
future risky cash flows are worth today. That formula
is based on time value of money concepts, which we
explain in this chapter.

FCF, FCF, FCFs
Value = + + 4o+
(1 + WACC)' ~ (1 + WACC)2 * (1 + WACC)?

FCF,,
(1 + WACC)™

We can use four different procedures to solve time value problems.? These methods
are described in the following sections.

Step-by-Step Approach

The time line used to find the FV of $100 compounded for 3 years at 5%, along
with some calculations, is shown below:

Time 0 5% 1 2 3

Amount at beginning of period ~ $100.00--->$105.00----»$110.25---->$115.76

You start with $100 in the account—this is shown at t = 0. Then multiply the ini-
tial amount, and each succeeding amount, by (1 + I) = (1.05).

*  You earn $100(0.05) = $5 of interest during the first year, so the amount at the
end of Year 1 (ort = 1) is

FV, = PV + INT
=PV + PV(D)

=PV(Q +D
= $100(1 + 0.05) = $100(1.05) = $105.

* You begin the second year with $105, earn 0.05($105) = $5.25 on the now
larger beginning-of-period amount, and end the year with $110.25. Interest
during Year 2 is $5.25, and it is higher than the first year’s interest, $5, because
you earned $5(0.05) = $0.25 interest on the first year’s interest. This is called
“compounding,” and interest earned on interest is called “compound interest.”

e This process continues, and because the beginning balance is higher in each
successive year, the interest earned each year increases.

e The total interest earned, $15.76, is reflected in the final balance, $115.76.

2A fifth procedure is called the tabular approach. It used tables showing “interest factors” and was used before
financial calculators and computers became available. Now, though, calculators and spreadsheets such as Excel
are programmed to calculate the specific factor needed for a given problem and then to use it to find the FV. This
is much more efficient than using the tables. Moreover, calculators and spreadsheets can handle fractional periods
and fractional interest rates. For these reasons, tables are not used in business today; hence we do not discuss
them in the text. For an explanation of the tabular approach, see Web Extension 2C at the textbook’s

Web site.



The step-by-step approach is useful because it shows exactly what is happening.
However, this approach is time-consuming, especially if a number of years are
involved, so streamlined procedures have been developed.

Formula Approach

In the step-by-step approach above, we multiply the amount at the beginning of
each period by (1 + I) = (1.05). Notice that the value at the end of Year 2 is

FV, = FV,(1 + 1)
= PV(1 + I)(1 + 1)
= PV(1 + 1)
= 100(1.05)> = $110.25.

If N = 3, then we multiply PV by (1 + I) three different times, which is the same
as multiplying the beginning amount by (1 + I)>. This concept can be extended,
and the result is this key equation:

FVy = PV(1+ DN (2-1)
We can apply Equation 2-1 via the formula approach to find the FV in our example:

FV, = $100(1.05)° = $115.76.

Equation 2-1 can be used with any calculator that has an exponential function,
making it easy to find FVs, no matter how many years are involved.

Financial Calculators

Financial calculators are extremely helpful when working time value problems.
First, note that financial calculators have five keys that correspond to the five
variables in the basic time value equations. We show the inputs for our example
above the keys and the output, the FV, below its key. Since there are no periodic pay-
ments, we enter 0 for PMT. We describe the keys in more detail below the diagram.

-100

£ 5 0

Output: 115.76

Inputs:

N = Number of periods. Some calculators use n rather than N.
I/YR = Interest rate per period. Some calculators use i or I rather than I/YR.

PV = Present value. In our example we begin by making a deposit, which
is an outflow, so the PV should be entered with a negative sign. On
most calculators you must enter the 100, then press the +/— key to
switch from +100 to —100. If you enter —100 directly, this will sub-
tract 100 from the last number in the calculator and give you an
incorrect answer.

PMT = Payment. This key is used if we have a series of equal, or constant, pay-
ments. Since there are no such payments in our illustrative problem, we
enter PMT = 0. We will use the PMT key when we discuss annuities
later in this chapter.
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FV = Future value. In this example, the FV is positive because we entered the
PV as a negative number. If we had entered the 100 as a positive num-
ber, then the FV would have been negative.

As noted in our example, you first enter the known values (N, I/YR, PMT, and
PV) and then press the FV key to get the answer, 115.76.

Here are some tips for setting up financial calculators. Refer to your calculator
manual or to our calculator tutorial on the ThomsonNOW Web site for details on
how to set up your specific calculator.

One Payment per Period. Many calculators “come out of the box” assuming
that 12 payments are made per year, ie., they assume monthly payments.
However, in this book we generally deal with problems where only 1 payment is
made each year. Therefore, you should set your calculator at 1 payment per year and
leave it there.

End Mode. With most contracts, payments are made at the end of each period.
However, some contracts call for payments at the beginning of each period. You
can switch between “End Mode” and “Begin Mode,” depending on the problem
you are solving. Since most of the problems in this book call for end-of-period payments,
you should return your calculator to End Mode after you work a problem where payments
are made at the beginning of periods.

Number of Decimal Places to Display. Most calculators use all significant
digits in all calculations, but display only the number of decimal places that you
specify. When working with dollars, we generally specify two decimal places.
When dealing with interest rates, we generally specify two places if the rate is
expressed as a percentage, like 5.25%, but we specify four places if the rate is
expressed as a decimal, like 0.0525.

When students are first learning how to use financial calculators, two mis-
takes are common. First, students often forget that one cash flow must be nega-
tive. Mathematically, financial calculators solve a version of this equation:

PV(1 + DN + FVy = 0. (2-2)

Notice that for reasonable values of I, either PV or FV_ must be negative and the
other must be positive to make the equation true. Intuitively, this is because in all
realistic situations, one cash flow is an outflow (which should have a negative
sign) and one is an inflow (which should have a positive sign). The bottom line is
that one of your inputs for a cash flow must be negative and one must be positive.

The second common mistake often occurs when inputting interest rates. For
arithmetic operations with a nonfinancial calculator, the value “5.25%"” would be
entered as “0.0525.” But with a financial calculator, the value “5.25%” should be
entered as “5.25.”

Spreadsheets

Spreadsheet programs are ideally suited for solving many financial problems,
including time value of money problems.? With very little effort, the spread-
sheet itself becomes a time line. Figure 2-1 shows how our problem would look
in a spreadsheet.

3The textbook’s Web site file FM12 Ch 02 Tool Kit.xls does the various calculations using Excel. We highly recommend
that you go through the models. This will give you practice with Excel, which will help tremendously in later courses,
in the job market, and in the workplace. Also, going through the models will enhance your understanding of financial
concepts.
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@ Summary: Future Value Calculations

A | B | @ | D | E | = | G

12
13
14 |Investment =CF,=PV = -$100.00
15 |Interest rate =l = 5.00%
16 _|No. of periods =N = 3
17 Periods: 0 1 2 3
18 I f f I
19 Cash Flow Time Line: -$100 ———» —» —» FV=2?
20
21 |Step-by-Step Approach: $100 —» $105.00 —» $110.25—E $115.76
22
23 |Formula Approach: FV, = PV(1+I)" FVa=  $100(1.05)° = $115.76
24
25 3 5 -$100.00 $0
26 |Calculator Approach: | N | IlYR | PV | PMT FV
27 $115.76
28
29 [Excel Approach: FV Function: FVy= =FV(|,N,0,PV)
30 Fixed inputs: FVy= =FV(0.05,3,0,-100) = $115.76
Bl Cell references: FVy= =FV(C15,C16,0,C14) = $115.76

In the Excel formula, the terms are entered in this sequence: interest, periods, 0 to indicate no intermediate cash flows, and then
32 [the PV. The data can be entered as fixed numbers or as cell references.

We used Excel to create Figure 2-1, which summarizes the four methods for
finding the FV. Note that spreadsheets can be used to do calculations, but they can

also be used like a word processor to create exhibits like Figure 2-1, which @
includes text, drawings, and calculations. The letters across the top designate

columns, the numbers to the left designate rows, and the rows and columns e-resource
jointly designate cells. See FM12 Ch 02 Tool

It is a good practice to put a problem’s inputs in the same section. For example, Kit.xds for all calculations.

in Figure 2-1, C14 is the cell where we specify the —$100 investment, C15 shows
the interest rate, and C16 shows the number of periods.

Drawing a time line is an important step in solving finance problems. When
we work a problem by hand we usually draw a time line. When we work a prob-
lem in Excel, we usually put in a time line. For example, in Figure 2-1 the time line
is in Rows 17 to 19. Notice how easy it is in Excel to put in a time line, with each
column designating a different period on the time line.

In Row 21 we have Excel go through the step-by-step calculations, multiplying
the beginning-of-year values by (1 + I) to find the compounded value at the end of
each period. Cell G21 shows the final result of the step-by-step approach.

We illustrate the formula approach in Row 23, using Excel to solve Equation 2-1
and find the FV. Cell G23 shows the formula result, $115.76.

Rows 25 to 27 illustrate the inputs and result from using a financial calculator.

The last section of Figure 2-1 illustrates Excel’s FV function. You can access the
function wizard by clicking the f, symbol in Excel’s formula bar, or you can go to the
menu bar, select Insert, and then select Function from the drop-down menu. Select
the category for Financial functions, and then select the FV function. The function is
=FV(,N,0,PV), as shown in Cell E29.# Cell E30 shows how the formula would look

“The third entry in the FV function is zero in this example, to indicate that there are no periodic payments. Later in
this chapter we will use the function in situations where we do have periodic payments.



44

Chapter 2 Time Value of Money

The Power of Compound Interest

Suppose you are 26 years old and just received your
MBA. After reading the introduction to this chapter,
you decide to start investing in the stock market
for your retirement. Your goal is to have $1 million
when you retire at age 65. Assuming you earn a
10% annual rate on your stock investments, how
much must you invest at the end of each year in order
to reach your goal?

The answer is $2,490.98, but this amount
depends critically on the return earned on your invest-
ments. If returns drop to 8%, your required annual con-
tributions will rise to $4,185.13. If returns rise to 12%,
you will need to put away only $1,461.97 per year.

What if you are like most of us and wait until

(e o

40, you will need to save $10,168 per year to reach
your $1 million goal, assuming you earn 10%, and
$13,679 per year if you earn only 8%. If you wait
until age 50 and then earn 8%, the required amount
will be $36,830 per year.

While $1 million may seem like a lot of money,
it won't be when you get ready fo refire. If inflation
averages 5% a year over the next 39 years, your
$1 million nest egg will be worth only $149,148 in
today’s dollars. At an 8% rate of return, and assum-
ing you live for 20 years after retirement, your annual
retirement income in today’s dollars will be only
$15,191 before taxes. So, after celebrating gradua-
tion and your new job, start saving!

later to worry about retirement? If you wait until age

with numbers as inputs; the actual function itself is in Cell G30. Cell E31 shows how
the formula would look with cell references as inputs, with the actual function in
Cell G31. We always recommend using cell references as inputs to functions,
because this makes it easy to change inputs and see the effects on the output.

Notice that when entering interest rates in Excel, you must input the actual
number. For example, in cell C15, we input “0.05,” and then formatted it as a
percentage. In the function itself, you can enter “0.05” or “5%,” but if you enter
“5,” Excel will think you mean 500%. This is exactly opposite the convention for
financial calculators.

Comparing the Procedures

The first step in solving any time value problem is to understand the verbal
description of the problem well enough to diagram it on a time line. Woody Allen
said that 90% of success is just showing up. With time value problems, 90% of
success is correctly setting up the time line.

After you diagram the problem on a time line, your next step is to pick an
approach to solve the problem. Which of the approaches should you use? The
answer depends on the particular situation.

All business students should know Equation 2-1 by heart and should also know
how to use a financial calculator. So, for simple problems such as finding the future
value of a single payment, it is probably easiest and quickest to use either the for-
mula approach or a financial calculator.

For problems with more than a couple of cash flows, the formula approach is
usually too time-consuming, so here either the calculator or spreadsheet
approaches would generally be used. Calculators are portable and quick to set up,
but if many calculations of the same type must be done, or if you want to see how
changes in an input such as the interest rate affect the future value, the spread-
sheet approach is generally more efficient. If the problem has many irregular cash
flows, or if you want to analyze many scenarios with different cash flows, then the
spreadsheet approach is definitely the most efficient.

D

e-resource

See FM12 Ch 02 Tool
Kit.xls for all calculations.



The important thing is that you understand the various approaches well
enough to make a rational choice, given the nature of the problem and the
equipment you have available. In any event, you must understand the concepts
behind the calculations and know how to set up time lines in order to work com-
plex problems. This is true for stock and bond valuation, capital budgeting, lease
analysis, and many other important financial problems.

Graphic View of the Compounding Process

Figure 2-2 shows how a $1 investment grows over time at different interest rates.
We made the curves by solving Equation 2-1 with different values for N and I. The
interest rate is a growth rate: If a sum is deposited and earns 5% interest per year,
then the funds on deposit will grow by 5% per year. Note also that time value con-
cepts can be applied to anything that grows—sales, population, earnings per
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share, or your future salary.

;ﬁ Growth of $1 at Various Interest Rates and Time Periods

Future Value of $1

6.00

5.00

4.00

3.00

2.00

1.00

SELF-TEST

1 2 5 4 5 6 7 8 9 10
Periods

Explain why this statement is true: “A dollar in hand today is worth more than a dollar to be received
next year.”

What is compounding? What would the future value of $100 be after 5 years at 10% compound inter-
est? ($161.05)

Suppose you currently have $2,000 and plan to purchase a 3-year certificate of deposit (CD) that pays
4% interest compounded annually. How much will you have when the CD matures? How would your
answer change if the interest rate were 5%, or 6%, or 20%? ($2,249.73; $2,315.25; $2,382.03;
$3,456.00) (Hint: With a calculator, enter N = 3, I/YR = 4, PV = —2000, and PMT = 0, then press FV
to get 2,249.73. Then, enter I/YR = 5 to override the 4% and press FV again to get the second answer.
In general, you can change one input at a time to see how the output changes.)

A company’s sales in 2005 were $100 million. If sales grow at 8%, what will they be 10 years later, in
2015? ($215.89 million)

How much would $1, growing at 5% per year, be worth after 100 years? What would FV be if the growth
rate were 10%? ($131.50; $13,780.61)
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2.3 Present Values

Suppose you have some extra money to invest. A broker offers to sell you a security
that will pay a guaranteed $115.76 three years from now. Banks are currently offering
a guaranteed 5% interest on 3-year certificates of deposit (CDs), and if you don’t buy
the security you will buy a CD. The 5% rate paid on the CD is defined as your oppor-
tunity cost, or the rate of return you could earn on an alternative investment of simi-
lar risk. Given these conditions, what’s the most you should pay for the security?

First, recall from the future value example in the last section that if you
invested $100 at 5% it would grow to $115.76 in 3 years. You would also have
$115.76 after 3 years if you bought the broker’s security. Therefore, the most you
should pay for the security is $100—this is its “fair price.” This is also equal to the
intrinsic, or fundamental, value of the security. If you could buy the security for
less than $100, you should buy it rather than invest in the CD. Conversely, if its
price were more than $100, you should buy the CD. If the security’s price were
exactly $100, you should be indifferent between the security and the CD.

The $100 is defined as the present value, or PV, of $115.76 due in 3 years when
the appropriate interest rate is 5%. In general, the present value of a cash flow due N
years in the future is the amount which, if it were on hand today, would grow to equal the
given future amount. Since $100 would grow to $115.76 in 3 years at a 5% interest
rate, $100 is the present value of $115.76 due in 3 years at a 5% rate.

Finding present values is called discounting, and as noted above, it is the
reverse of compounding—if you know the PV, you can compound to find the FV,
while if you know the FV, you can discount to find the PV. Indeed, we simply
solve Equation 2-1, the formula for the future value, for the PV to produce the
basic present value equation, 2-3:

Future value = FVy = PV(1 + I)Y, (2-1)
FVy

Present value = PV = P (2-3)
1+1)

The top section of Figure 2-3 shows the time line and calculates the PV using
the step-by-step approach. When we found the future value in the previous sec-
tion, we worked from left to right, multiplying the initial amount and each subse-
quent amount by (1 + I). To find present values, we work backwards, or from
right to left, dividing the future value and each subsequent amount by (1 + I). This
procedure shows exactly what’s happening, and that can be quite useful when
you are working complex problems. However, it’s inefficient, especially if you are
dealing with a number of years.

With the formula approach we use Equation 2-3, simply dividing the future
value by (1 + I)". This is more efficient than the step-by-step approach, and it gives
the same result, as shown in Figure 2-3, Row 73.

Equation 2-2 is built into financial calculators, and as shown in Figure 2-3,
Row 76, we can find the PV by entering values for N = 3,1/YR = 5, PMT = 0, and
FV = 115.76, and then pressing the PV key to get —100.

SThe third entry in the PV function is zero to indicate that there are no intermediate payments in this particular example.



;ﬁ Summary: Present Value Calculations

A | B | [} | D | E | F | G
62 |Figure 2-3. Summary of Present Value Calculations
63
64 |Future payment=CFy =FV = $115.76
65 |Interest rate =1 = 5.00%
66 |No. of periods = N = 3
67 Periods: 0 1 2 3
68 I t t i
69 Cash Flow Time Line: PV=?2¢— <+— <+— $115.76
70
71 _|Step-by-Step Approach: $100.00 $105.00 «—— $110.25 «—— $115.76
72
73_|Formula Approach: PV = FVy / (1 + )™ PV= §¢115.76/(1.05)° = [_$100.00
74
75 3 5 $0 $11_5.76
76 |Calculator Approach: 1 N 1 /YR 1 PV | PMT | FV
77 L__8100.00 |
78
79 |Excel Approach: PV Function: PV= =PV(I,N,0,FV)
80 Fixed inputs: PV= =PV(0.05,3,0,115.76) = -$100.00
81 Cell references: PV= =PV(C65,C66,0,C64) = -$100.00
82
83 _|In the Excel function, 0 indicates that there are no intermediate cash flows.

Spreadsheets also have a function that solves Equation 2-2. In Excel, this is
the PV function, and it is written as =PV(I,N,0,FV).°> Cell E79 shows the inputs to
this function. Cell E80 shows the function with fixed numbers as inputs, with the
actual function and the resulting —$100 in Cell G80. Cell E81 shows the function
with cell references as inputs, with the actual function and the resulting —$100 in
Cell G81.

The fundamental goal of financial management is to maximize the firm’s
value, and the value of a business (or any asset, including stocks and bonds) is the
present value of its expected future cash flows. Since present value lies at the heart
of the valuation process, we will have much more to say about it in the remainder
of this chapter and throughout the book.

Graphic View of the Discounting Process

Figure 2-4 shows that the present value of a sum to be received in the future
decreases and approaches zero as the payment date is extended further and
further into the future, and also that the present value falls faster the higher the
interest rate. At relatively high rates, funds due in the future are worth very lit-
tle today, and even at relatively low rates present values of sums due in the
very distant future are quite small. For example, at a 20% discount rate, $1 mil-
lion due in 100 years would be worth only about 1 cent today. (However, 1 cent
would grow to almost $1 million in 100 years at 20%.)

Present Values 47

SELF-TEST

What is “discounting,” and how is it related to compounding? How is the future value equation (2-1)

related to the present value equation (2-3)?

How does the present value of a future payment change as the time to receipt is lengthened? As the

interest rate increases?

(continued)
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SELF-TEST

Suppose a U.S. government bond promises to pay $2,249.73 three years from now. If the going interest
rate on 3-year government bonds is 4%, how much is the bond worth today? How would your answer
change if the bond matured in 5 rather than 3 years? What if the interest rate on the 5-year bond were
6% rather than 4%? ($2,000; $1,849.11; $1,681.13)

How much would $1,000,000 due in 100 years be worth today if the discount rate were 5%? If the dis-
count rate were 20%? ($7,604.49; $0.0121)

@ Present Value of $1 at Various Interest Rates and Time Periods

Present Value of $1

I=0%

1.00

0.80 [
1=5%

0.60
1=10%

0.40 [
1=20%
0.20 -

0 10 20 30 40 50
Periods

2.4 Finding the Interest Rate, I

Thus far we have used Equations 2-1, 2-2, and 2-3 to find future and present val-
ues. Those equations have four variables, and if we know three of them, we can
solve for the fourth. Thus, if we know PV, I, and N, then we can solve Equation 2-2
for FV, while if we know FV, I, and N we can solve Equation 2-2 to find PV. That's
what we did in the preceding two sections.

Now suppose we know PV, FV, and N, and we want to find I. For example,
suppose we know that a given security has a cost of $100 and that it will return
$150 after 10 years. Thus, we know PV, FV, and N, and we want to find the
rate of return we will earn if we buy the security. Here’s the solution using
Equation 2-1:

FV = PV(1 + DN

@ $150 = $100(1 + )™

e-resource $150/$100 = (1 + I)™°
See FM12 Ch 02 Tool
Kit.xls for all calculations. (1 * 1)10 =15
( — 1.50/10)

1+1)
(1 +1) = 1.0414
1= 0.0414 = 4.14%.
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Finding the interest rate by solving the formula takes a little time, but finan-
cial calculators and spreadsheets can find interest rates almost instantly. Here’s
the calculator setup:

-100 150

10 0
4.14

Enter N = 10, PV = —100, PMT = 0 because there are no payments until the
security matures, and FV = 150. Then, when you press the I/ YR key, the calcu-
lator gives the answer, 4.14%. Notice that the PV is a negative value because it
is a cash outflow (an investment) and the FV is positive because it is a cash
inflow (a return of the investment). If you enter both PV and FV as positive
numbers (or both as negative numbers), your calculator will be unable to solve
for the interest rate.

In Excel, the RATE function can be used to find the interest rate: =RATE
(N,PMT,PV,FV). For this example, the function would be =RATE(3,0,—100,150) =
0.414 = 4.14%. See the file FM12 Ch 02 Tool Kit.xls at the textbook’s Web site for
an example.

SELF-TEST

Inputs:

Output:

The U.S. Treasury offers to sell you a bond for $585.43. No payments will be made until the bond
matures 10 years from now, at which time it will be redeemed for $1,000. What interest rate would you
earn if you bought this bond for $585.43? What rate would you earn if you could buy the bond for
$550? For $600? (5.5%; 6.16%; 5.24%)

Microsoft earned $0.12 per share in 1994. Ten years later, in 2004, it earned $1.04. What was the
rowth rate in Microsoft’s earnings Iper share (EPS) over the 10-year period? If EPS in 2004 had been
20.65 rather than $1.04, what would the growth rate have been? (24.1%; 18.41%)

2.5 Finding the Number of Years, N

We sometimes need to know how long it will take to accumulate a sum of money,
given our beginning funds and the rate we will earn on those funds. For example,
suppose we now have $500,000 and the interest rate is 4.5%. How long will it take
to grow to $1 million?
Here is Equation 2-1:
$1,000,000 = $500,000(1 + 0.045)™.
Transform this to
$1,000,000/$500,000 = 2 = (1 + 0.045)".
Take the natural log of both sides, and then solve for N:
N[In(1.045)] = In(2)
N = In(2)/In(1.045).
Find the logs with a calculator, and complete the solution:
N = 0.6931/0.0440
= 15.7473.
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Therefore, it takes $500,000 about 15.7473 years to grow to $1,000,000 if the interest
rate is 4.5%.

As you might expect, financial calculators and spreadsheets can find N very
quickly. Here’s the calculator setup:

Inputs: —500000 1 OOOOOO

Output: 15. 7473

Enter I/YR = 4.5, PV = —500000, PMT = 0, and FV = 1000000. When we
press the N key, we get the answer, 15.7473 years.

In Excel, the NPER function can be used to find the number of periods:
=NPER(L,PMT,PV,FV). For this example, the function would be
=RATE(0.045,0,—500000, 1000000) = 15.7473. See the file FM12 Ch 02 Tool Kit.xls
at the textbook’s Web site for an example.

SELF-TEST

How long would it take $1,000 to double if it were invested in a bank that pays 6% per year? How long
would it take if the rate were 10%? (11.9 years; 7.27 years)

Microsoft’s 2004 earnings per share were $1.04, and its growth rate durin? the prior 10 years was

24.1% per year. If that growth rate were maintained, how long would it take

or Microsoft’s EPS to dou-

ble? (3.21 years)

2.6 Annuities

Thus far we have dealt with single payments, or “lump sums.” However, many
assets provide a series of cash inflows over time, and many obligations like auto
loans, student loans, and mortgages require a series of payments. If the payments
are equal and are made at fixed intervals, then the series is an annuity. For exam-
ple, $100 paid at the end of each of the next 3 years is a 3-year annuity.

If payments occur at the end of each period, then we have an ordinary (or
deferred) annuity. Payments on mortgages, car loans, and student loans are
examples of ordinary annuities. If the payments are made at the beginning of each
period, then we have an annuity due. Rental payments for an apartment, life
insurance premiums, and lottery payoffs (if you are lucky enough to win one!) are
examples of annuities due. Ordinary annuities are more common in finance, so
when we use the term “annuity” in this book, assume that the payments occur at
the ends of the periods unless otherwise noted.

Here are the time lines for a $100, 3-year, 5%, ordinary annuity and for the
same annuity on an annuity due basis. With the annuity due, each payment is
shifted back to the left by 1 year. A $100 deposit will be made each year, so we
show the payments with minus signs.

Ordinary Annuity:
Periods 0

s 12

Payments -$100 -$100 —-$100
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Annvuity Due:
Periods 0 5% 1 2 3

Payments -$100 -$100 -$100

As we demonstrate in the following sections, we can find an annuity’s future
and present values, the interest rate built into annuity contracts, and how long it
takes to reach a financial goal using an annuity. Keep in mind that annuities must
have constant payments and a fixed number of periods. If these conditions don’t hold,
then we don’t have an annuity.

SELF-TEST

What is the difference between an ordinary annuity and an annuity due?

Why should you rather receive an annuity due for $10,000 per year for 10 years than an otherwise sim-
ilar ordinary annuity?

2.7 Future Value of an Ordinary Annuity

Consider the ordinary annuity diagrammed previously, where you deposit $100
at the end of each year for 3 years and earn 5% per year. Figure 2-5 calculates the
future value of the annuity, FVA, using each of the approaches we used for
single cash flows.

As shown in the step-by-step section of Figure 2-5, we compound each pay-
ment out to Time 3, then sum those compounded values to find the annuity’s FV,
FVA; = $315.25. The first payment earns interest for two periods, the second for
one period, and the third earns no interest at all because it is made at the end of
the annuity’s life. This approach is straightforward, but if the annuity extends out
for many years, it is cumbersome and time-consuming.

As you can see from the time line diagram, with the step-by-step approach we
apply the following equation, with N = 3 and I = 5%:

FVAy = PMT(1 + DN + PMT(1 + )N"2 + PMT(1 + )N 3
= $100(1.05)* + $100(1.05)" + $100(1.05)°
= $315.25.
For the general case, the future value of an annuity is

FVAy = PMT(1 + DN7' + PMT(1 + )N 2

+ PMT(1 + DN"3 + ... + PMT(1 + I)".

As shown in Web Extension 2A at the textbook’s Web site, the future value of
an annuity can be written as®

N
FVAy = PMT{(leII) - 1}. (2-4)

6Section 2.11 shows that the present value of an infinitely long annuity, called a perpetuity, is equal to PMT/I.
The cash flows of an ordinary annuity of N periods are equal to the cash flows of a perpetuity minus the cash
flows of a perpetuity that begins at year N + 1. Therefore, the future value of an N-period annuity is equal to
the future value (as of year N) of a perpetuity minus the value (as of year N) of a perpetuity that begins at
year N + 1. See Web Extension 2A at the textbook’s Web site for details of this derivation.
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@ Summary: Future Value of an Ordinary Annuity

Time Value of Money

A | B | C | D | E | F G
131 |Payment amount =PMT = $100.00
132 [Interest rate =1 = 5.00%
133 |Number of periods = N = 3
134
135 Periods: 0 1 2 3
136 } } } |
137 Cash Flow Time Line: -$100 -$100 -$100
138 v
139 [Step-By-Step Approach. -$100.00
140 Multiply each payment by -$105.00
141 (1+)"* and sum these FVs to »  -$110.25
142 | find FVAy: -$315.25
143
144 |Formula Approach:
145 N
146 Fva, = pmTx|dFD T -
147 I I
148
149 3 5 $0 -$100.00
150 |Calculator Approach: | N | II'YR | PV | PMT FV
151 $315.25
152
153 |Excel Function Approach: FV Function: FVA\ = =FV(I,N,PMT,PV)
154 Fixed inputs: FVA\ = =FV(0.05,3,-100,0) = $315.25
155 Cell references: FVA, = =FV(C132,C133,-C131,0) = $315.25

D
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See FM12 Ch 02 Tool

Kit.xls for all calculations.

Using this formula, the future value of the annuity is

(1+005° 1
0.05 0.05

FVA, = $1oo{ } = $315.25.

Annuity problems are much easier to solve with financial calculators and spread-
sheets. The following formula is built into financial calculators and spreadsheets:

a+DY 1

PV(1 + DN + PMT[ — J +FV = 0. (2-5)

When solving an annuity problem with a financial calculator, the presence of
recurring payments means that we use the PMT key. Here’s the calculator setup
for our illustrative annuity:

Inputs: S 5 0 -100 End Mode
Output: 315.25

We enter PV = 0 because we start off with nothing, and we enter PMT = —100
because we plan to deposit this amount in the account at the end of each year.
When we press the FV key we get the answer, FVA = 315.25.



Future Value of an Annuity Due 53

Since this is an ordinary annuity, with payments coming at the end of each
year, we must set the calculator appropriately. As noted earlier, calculators “come
out of the box” set to assume that payments occur at the end of each period, that
is, to deal with ordinary annuities. However, there is a key that enables us to
switch between ordinary annuities and annuities due. For ordinary annuities, the
designation is “End Mode” or something similar, while for annuities due the des-
ignator is “Begin,” “Begin Mode,” or “Due” or something similar. If you make a
mistake and set your calculator on Begin Mode when working with an ordinary
annuity, then each payment will earn interest for one extra year, which will cause
the compounded amounts, and thus the FVA, to be too large.

The last approach in Figure 2-5 shows the spreadsheet solution, using Excel’s
built-in FV function: =FV(I,N,PMT,PV). In our example, we have =FV(0.05,3,
—100,0), with a resulting value of $315.25.

SELF-TEST

For an ordinary annuity with 5 annual payments of $100 and a 10% interest rate, how many years will
the 1st payment earn interest, and what will this payment’s value be at the end? Answer this same ques-
tion for the 5th payment. (4 years, $146.41; 0 years, $100)

Assume that you plan to buy a condo 5 years from now, and you estimate that you can save $2,500 per
year. You plan to deposit the money in a bank that pays 4% interest, and you will make the first deposit
at the enfof the year. How much will you have after 5 years? How would your answer change if the
interest rate were increased to 6%? Lowered to 3%? ($13,540.81; $14,092.73; $13,272.84)

2.8 Future Value of an Annuity Due

Since each payment occurs one period earlier with an annuity due, the payments
will all earn interest for one additional period. Therefore, the FV of an annuity due
will be greater than that of a similar ordinary annuity.

If you went through the step-by-step procedure, you would see that our illus-
trative annuity due has an FV of $331.01 versus $315.25 for the ordinary annuity.
See FM12 Ch 02 Tool Kit.xls at the textbook’s Web site for a summary of these cal-
culations.

With the formula approach, we first use Equation 2-4, but since each payment
occurs one period earlier, we multiply the Equation 2-4 result by (1 + I):

FVAdue = l::\lp‘ordinary(l + I) (2'6) @

e-resource
Thus, for the annuity due, FVA,,, = $315.25(1.05) = $331.01, which is the same See FM12 Ch 02 Tool
result as found using the step-by-step approach. Kit.xls for all calculations.

With a calculator we input the variables just as we did with the ordinary
annuity, but now we set the calculator to Begin Mode to get the answer, $331.01.

Inputs: -100 Begin Mode

3 5 0

Output: 331.01
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In Excel, we still use the FV function, but we must indicate that we have an annu-
ity due. The function is =FV(I,N,PMT,PV,Type), where Type indicates the type of
annuity. If Type is omitted, Excel assumes that it is zero, which indicates an ordinary
annuity. For an annuity due, Type = 1. As shown in FM12 Ch 02 Tool Kit.xls at the
textbook’s Web site, the function is =FV(0.05,3,—100,0,1) = $331.01.

SELF-TEST

Why does an annuity due always have a higher future value than an ordinary annuity?

If you calculated the value of an ordinary annuity, how could you find the value of the corresponding
annuity due?

Assume that you plan to buy a condo 5 years from now, and you need to save for a down payment. You
plan to save $2,500 per year, with the first payment made immediately, and you will deposit the funds in

a bank account that pays 4%. How much will you have dfter 5 years? How much would you have if you
made the deposits at the end of each year? ($14,082.44; $13,540.81)

D

e-resource

See FM12 Ch 02 Tool
Kit.xls for all calculations.
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See FM12 Ch 02 Tool

Kit.xls for all calculations.

2.9 Present Value of an Ordinary Annuity
and of an Annuity Due

The present value of an annuity, PVA,, can be found using the step-by-step, for-
mula, calculator, or spreadsheet methods. We begin with an ordinary annuity.

Present Value of an Ordinary Annuity

See Figure 2-6 for a summary of the different approaches for calculating the pres-
ent value of an ordinary annuity.

As shown in the step-by-step section of Figure 2-6, we discount each pay-
ment back to Time 0, then sum those discounted values to find the annuity’s PV,
PVA, = $272.32. This approach is straightforward, but if the annuity extends out
for many years, it is cumbersome and time-consuming.

The time line diagram shows that with the step-by-step approach we apply
the following equation, with N = 3 and I = 5%:

PVAy = PMT/(1 + I)' + PMT/(1 + I)2 + --- + PMT/(1 + I)N.

As shown in Web Extension 2A at the textbook’s Web site, the present value
of an annuity can be written as’

1

PVAy = PMT[I — (2-7)

( ) '
F . ] . ] .

1 1
0.05  0.05(1 + 0.05)°

PVA; = PMT{ ] = $272.32.

7Section 2.11 shows that the present value of an infinitely long annuity, called a perpetuity, is equal to PMT/I. The
cash flows of an ordinary annuity of N periods are equal to the cash flows of a perpetuity minus the cash flows of a
perpetuity that begins at year N + 1. Therefore, the present value of an N-period annuity is equal to the present value
of a perpetuity minus the present value of a perpetuity that begins at year N + 1. See Web Extension 2A at the text-
book’s Web site for details of this derivation.
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A | B C | D | E | F | G
196 |Payment amount =PMT = $100.00
197 |Interest rate =1 = 5.00%
198 |[Number of periods = N = 3
199
200 Periods: 0 1 2 3
201 I I I |
202 Cash Flow Time Line: -$100 -$100 -$100
203
204 |Step-by-Step Approach. $95.24
205 | Divide each payment by $90.70 <«
206 | (1+1)' and sum these PVs to $86.38 <
207 [ find PVAy: $272.32
208
209 |Formula Approach:
210 1 1
211 PVA, = PMT x| —-———= =
212 I Ta+D
213
214 3 5 =100 0
215 |Calculator Approach: N | 1 PV PMT | FV
216 272.32
217
218 |Excel Function Approach: PV Function: PVA\= =PV(I,N,PMT,FV)
219 Fixed inputs: PVA,= =PV(0.05,3,-100,0) = 272.32
220 Cell references: PVA\ = =PV(C197,C198,-C196,0) = 272.32
Financial calculators are programmed to solve Equation 2-5, so we merely
input the variables and press the PV key, making sure the calculator is set to End
Mode. The calculator setup is shown below:
Inputs: 3 5 -100 0 End Mode
B . Ordinary Annuit
Output: 272.32
The last approach in Figure 2-6 shows the spreadsheet solution, using Excel’s
built-in PV function: =PV(I,N,PMTFV). In our example, we have =PV(0.05,3,
—100,0), with a resulting value of $272.32.
Present Value of Annuities Due
Since each payment for an annuity due occurs one period earlier, the payments
will all be discounted for one less period. Therefore, the PV of an annuity due will
be greater than that of a similar ordinary annuity.
If you went through the step-by-step procedure, you would see that our illus-
trative annuity due has a PV of $285.94 versus $272.32 for the ordinary annuity. e-resource

See FM12 Ch 02 Tool Kit.xls at the textbook’s Web site for a summary of these cal-

culations.

See FM12 Ch 02 Tool

Kit.xls for all calculations.
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SELF-TEST

With the formula approach, we first use Equation 2-7, but since each payment
occurs one period earlier, we multiply the Equation 2-7 result by (1 + D):

P\]pxdue = P\]‘A*ordinary(1 + I) (2'8)

Thus, for the annuity due, PVA,,. = $272.32(1.05) = $285.94, which is the same
result as found using the step-by-step approach.

With a financial calculator, the inputs are the same as for an ordinary annuity,
except you must set the calculator to the Begin Mode.

Inputs: —] 00 Begln Mode
Output: 285.94

In Excel, we still use the PV function, but we must indicate that we have an
annuity due. The function is =PV(I,N,PMTFV,Type), where Type indicates
the type of annuity. If Type is omitted, Excel assumes that it is zero, which indi-
cates an ordinary annuity. For an annuity due, Type = 1. As shown in FM12 Ch 02
Tool Kit.xls at the ThomsonNOW Web site, the function for this example is
=PV(0.05,3,—100,0,1) = $285.94.

Why does an annuity due have a higher present value than an ordinary annuity?

If you know the present value of an ordinary annuity, how can you find the PV of the corresponding
annuity due?

What is the PVA of an ordinary annuity with 10 payments of $100 if the appropriate interest rate is 10%?
What would PVA be if the interest rate were 4%? What if the interest rate were 0%? How would the PVA
values differ if we were dealing with annuities due? ($614.46; $811.09; $1,000.00; $675.90; $843.53;
$1,000.00)

Assume that you are offered an annuity that pays $100 at the end of each year for 10 years. You could earn
8% on your money in other investments with equal risk. What is the most you should pay for the annuity? If
the payments began immediately, how much would the annuity be worth? ($671.01; $724.69)

2.10 Finding Annuity Payments, Periods,
and Interest Rates

We can find payments, periods, and interest rates for annuities. Five variables
come into play: N, I, PMT, FV, and PV. If we know any four, we can find the fifth.
It is not too difficult to solve Equation 2-5 for the payment if you know all of the
other inputs. But when trying to find the interest rate or number of periods,
Equation 2-5 usually must be solved by trial-and-error. Therefore, we present only
the solution approaches using a financial calculator or spreadsheet.
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Finding Annuity Payments, PMT

Suppose we need to accumulate $10,000 and have it available five years from now.
Suppose further that we can earn a return of 6% on our savings, which are currently
zero. Thus, we know that FV = 10,000, PV = 0, N = 5, and I/YR = 6. We can
enter these values in a financial calculator and then press the PMT key to find how
large our deposits must be. The answer will, of course, depend on whether we make
deposits at the end of each year (ordinary annuity) or at the beginning (annuity due).
Here are the results for each type of annuity:

Inputs: 10000  End Mode
- m - m - (Ordinary Annuity)

Output: -1773.96

Inputs: 10000 Begm Mode

Output: -1 673 55

Thus, you must save $1,773.96 per year if you make payments at the end of each
year, but only $1,673.55 if the payments begin immediately. Note that the required
payment for the annuity due is the ordinary annuity payment divided by (1 + I):
$1,773.96/1.06 = $1,673.55.

Spreadsheets can also be used to find annuity payments. To find end-of-year
payments, we use the PMT function: =PMT(I,N,PV,FV). In our example, this
is =PMT(0.06,5,0,10000) = $1,773.96. For the payments of an annuity due (payments e-resource

at the beginning of the period), the same formula is used, except we must specify the ~ See FM12 Ch 02 Tool

57

type of annuity, with Type = 1 indicating an annuity due: =PMT(I,N,PV,FV,Type) Kitxls for all calculations.

=PMT(0.06,5,0,10000,1) = $1,673.55.

Finding the Number of Periods, N

Suppose you decide to make end-of-year deposits, but you can only save $1,200
per year. Again assuming that you would earn 6%, how long would it take you to
reach your $10,000 goal? Here is the calculator setup:

Inputs: —1 200 ]OOOO End Mode

Output: 6. 96
With these smaller deposits, it would take 6.96 years to reach the $10,000 target. If @
you began the deposits immediately, then you would have an annuity due and N e-resource
would be a bit less, 6.63 years. See FM12 Ch 02 Tool

In Excel, you can use the NPER function: =NPER(IL,PMT,PV,FV). For this kit .xls for all calculations.

example, the function is =NPER(0.06,—1200,0,10000) = 6.96.
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SELF-TEST

Finding the Interest Rate, I

Now suppose you can only save $1,200 annually, but you still want to have the
$10,000 in five years. What rate of return would enable you to achieve your goal?
Here is the calculator setup:

Inputs: S 0 -1200 10000  End Mode
Output: 25.78

You would need to earn a whopping 25.78%! About the only possible (but risky)
way to get such a high return would be to invest in speculative stocks or head to Las
Vegas and a casino. Of course, speculative stocks and gambling aren’t like making
deposits in a bank with a guaranteed rate of return, so there’s a good chance you'd
end up with nothing. We’d recommend that you change your plans—save more,
lower your $10,000 target, or extend your time horizon. It might be appropriate to
seek a somewhat higher return, but trying to earn 25.78% in a 6% market would
require taking on more risk than would be prudent.

In Excel, you can use the RATE function: =RATE(N,PMT,PV,FV). For this
example, the function is =RATE(3,—1200,0,10000) = 0.2578 = 25.78 percent.

Suzpose you inherited $100,000 and invested it at 7% per year. How much could you withdraw at the
end of each of the next 10 years? How would your answer change if you made withdrawals at the begin-
ning of each year? ($14,237.75; $13,306.31)

If you had $100,000 that was invested at 7% and you wanted to withdraw $10,000 at the end of each year,
how long would your funds last? How long woultr they last if you earned 0%? How long would they last if
you earned the 7% but limited your withdrawal to $7,000 per year? (17.8 years; 10 years; forever)

Your rich uncle named you as the beneficiary of his life insurance policy. The insurance company gives you a
choice of $100,000 today or a 12-year annuity of $12,000 at the end of each year. What rate of return is
the insurance company offering? (6.11%)

Assume that you just inherited an annuity that will pay you $10,000 per year for 10 years, with the first pay-
ment being made today. A friend of your mother of>flers to give you $60,000 for the annuity. If you sell it,
what rate of return will your mother’s friend earn on the investment? If you think a “fair” return would be
6%, how much should you ask for the annuity? (13.70%; $78,016.92)

2.11 Perpetuities

In the last section we dealt with annuities whose payments continue for a specific
number of periods—for example, $100 per year for 10 years. However, some secu-
rities promise to make payments forever. For example, in 1749 the British govern-
ment issued some bonds whose proceeds were used to pay off other British bonds,
and since this action consolidated the government’s debt, the new bonds were
called consols. Since consols promise to pay interest perpetually, they are perpe-
tuities. The interest rate on the consols was 2.5%, so a bond with a face value of
$1,000 would pay $25 per year in perpetuity.®

8The consols actually pay interest in pounds, but we discuss them in dollar terms for simplicity.
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A perpetuity is simply an annuity with an extended life. Since the payments
go on forever, you can’t apply the step-by-step approach. However, it’s easy to
find the PV of a perpetuity with the following formula:’

PV of a perpetuity = MIT (2-9)

Now we can use Equation 2-9 to find the value of a British consol with a face value
of $1,000 that pays $25 per year in perpetuity. The answer depends on the interest
rate. In 1888, the “going rate” as established in the financial marketplace was
2.5%, so at that time the consol’s value was $1,000:

Consol value;gg = $25/0.025 = $1,000.

In 2006, 118 years later, the annual payment was still $25, but the going interest
rate had risen to 5.2%, causing the consol’s value to fall to $480.77:

Consol valueyy, = $25/0.052 = $480.77.

Note, though, that if interest rates decline in the future, say to 2%, the value of the
consol will rise:

Consol value if rates decline to 2% = $25/0.02 = $1,250.00.

These examples demonstrate an important point: When interest rates change, the
prices of outstanding bonds also change. Bond prices decline if rates rise and increase if
rates fall. We will discuss this point in more detail in Chapter 5, where we cover
bonds in depth.

SELF-TEST

What is the present value of a perpetuity that pays $1,000 per year, beginning 1 year from now, if the
appropriate interest rate is 5%? What would the value be if the annuity be?an its payments immediately?
($20,000, $21,000). (Hint: Just add the $1,000 to be received immediately to the value of the annuity.)

What happens to the value of a bond if interest rates go up? If rates go down?

2.12 Uneven Cash Flows

The definition of an annuity includes the term constant payment—in other words,
annuities involve payments that are equal in every period. Although many financial
decisions do involve constant payments, many others involve nonconstant, or
uneven, cash flows. For example, the dividends on common stocks typically
increase over time, and investments in capital equipment almost always generate
uneven cash flows. Throughout the book, we reserve the term payment (PMT) for
annuities with their equal payments in each period and use the term cash flow (CF))
to denote uneven cash flows, where the t designates the period in which the cash
flow occurs.

There are two important classes of uneven cash flows: (1) a stream that con-
sists of a series of annuity payments plus an additional final lump sum and (2) all
other uneven streams. Bonds represent the best example of the first type, while

9See Web Extension 2A at the textbook’s Web site for a derivation of the perpetuity formula.
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stocks and capital investments illustrate the other type. Here are numerical exam-
ples of the two types of flows:

1. Annvuity plus additional final payment:

Periods 0 |_q99 | 2 3 4 5

Cash flows $0 $100 $100 $100 $100 $ 100
$1,000
$1,100

2. Irregular cash flows:

Periods 0 |_q99 | 2 3 4 5

Cash flows $0 $100 $300 $300 $300 $500

We can find the PV of either stream by using Equation 2-10 and following the
step-by-step procedure, where we discount each cash flow and then sum them to
find the PV of the stream:

CF, CF, CFy N CF
-+ St ——= > L
A+10)' 1+ 1+DN &a+1)

PV = (2-10)

If we did this, we would find the PV of Stream 1 to be $927.90 and the PV of
Stream 2 to be $1,016.35.

The step-by-step procedure is straightforward, but if we have a large number
of cash flows it is time-consuming. However, financial calculators and spread-
sheets speed up the process considerably.

First, consider Stream 1, and notice that it is a 5-year, 12%, ordinary annuity
plus a final payment of $1,000. We could find the PV of the annuity, then find the
PV of the final payment, and then sum them to get the PV of the stream.
However, financial calculators do this in one simple step—use the five TVM
keys, enter the data as shown below, and then press the PV key to get the
answer, $927.90.

Inputs: S 12 100 1000
Output: -927.90

Similarly, we could use the PV function in Excel: =PV(I,N,PMT,FV). This is
similar to our previous solutions for an annuity, except we now have a nonzero
value for FV. Applying the PV function, we get =PV(0.12,5,100,1000) = —$927.90.

Now consider the second uneven stream shown in Figure 2-7. The top sec-
tion shows the time line and an application of the step-by-step approach.

Because the cash flows do not represent an annuity, you can’t use the annu-
ity feature on your financial calculator to find the present value. However, your
financial calculator does have a feature that allows you to find the present value.
First, you input the individual cash flows, in chronological order, into the cash
flow register. I° Cash flows are usually designated CF,, CF,, CF,, CF,, and so on.

10We cover the calculator mechanics in the tutorial, and we discuss the process in more detail in Chapter 11, where
we use the NPV calculation to analyze proposed projects. If you don’t know how to do the calculation with your cal-
culator, it will be worthwhile to go to our tutorial or your calculator manual, learn the steps, and be sure you can
make this calculation. You will have to learn to do it eventually, and now is a good time.
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@ PV of an Uneven Cash Flow Stream

A | B | C | D | E | G
358 [Interest rate =1 = 12%
359
360 Periods: 0 1 2 3 5
361 | } | | f |
362 CF Time Line: $0 $100 $300 $300 $300 $500
363 PV of CFs
364 $89.29 ‘
365 239.16 <
366 213.53 ¢
367 190.66 <«
368 283.71 <
369 $1,016.35 = PV of cash flow stream = value of the asset
370
371
372 |Excel Function Approach: Fixed inputs: NPV = =NPV(0.12,100,300,300,300,500) 1,016.35
373 Cell references: NPV = =NPV(C358,C362:G362) 1,016.35

Next, you enter the interest rate, I. At this point, you have substituted in all the
known values of Equation 2-10, so you only need to press the NPV key to find the
present value of the stream. The calculator has been programmed to find the PV
of each cash flow and then to sum these values to find the PV of the entire stream.
To input the cash flows for this problem, enter 0 (because CF, = 0), 100, 300, 300,
300, and 500 in that order into the cash flow register, enter I = 12, and then press
NPV to obtain the answer, $1,016.35.

Two points should be noted. First, when dealing with the cash flow register,
the calculator uses the term “NPV” rather than “PV.” The N stands for “net,” so
NPV is the abbreviation for “Net Present Value,” which is simply the net present
value of a series of positive and negative cash flows, including the cash flow at
time zero.

The second point to note is that repeated cash flows with identical values can
be entered into the cash flow register more efficiently by using the Nj key. In this
illustration, you would enter CF, = 0, CF; = 100, CF, = 300, Nj = 3 (which tells
the calculator that the 300 occurs 3 times), and CF, = 500."! Then enter I = 12,
press the NPV key, and 1,016.35 will appear in the display. Also, note that
amounts entered into the cash flow register remain in the register until they are
cleared. Thus, if you had previously worked a problem with eight cash flows,
and then moved to a problem with only four cash flows, the calculator would
simply add the cash flows from the second problem to those of the first problem.
Therefore, you must be sure to clear the cash flow register before starting a new
problem.

Spreadsheets are especially useful for solving problems with uneven cash
flows. Just as with a financial calculator, you must enter the cash flows in the
spreadsheet, as shown in Figure 2-7. To find the PV of these cash flows with Excel,
you can use the NPV function. Put your cursor on Cell G373, click the function
wizard, click Financial, scroll down to NPV, and click OK to get the dialog box.

1"On some calculators, instead of entering CF5 = 500, you enter CF5 = 500, because this is the next different cash flow.
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Then enter C358 or 0.12 for Rate and the range of cells containing the cash flows,
C362:G362, for Value 1. Be very careful when entering the range of cash flows.
With a financial calculator, you begin by entering the Time 0 cash flow. With Excel,
you do not include the Time 0 cash flow; instead, you begin with the Year 1 cash
flow. Now, when you click OK, you get the PV of the stream, $1,016.35. Note that
you can use the PV function if the payments are constant but you must use the
NPV function if the cash flows are not constant. Note too that one of the advan-
tages of spreadsheets over financial calculators is that you can see the cash flows,
which makes it easy to spot any typing errors.

SELF-TEST

Could you use Equation 2-3, once for each cash flow, to find the PV of an uneven stream of cash flows?

What is the present value of a 5-year ordinar unnuilz of $100 plus an additional $500 at the end of
Year 5 if the interest rate is 6%? How would the PV change if the $100 payments occurred in Years 1
through 10 and the $500 came at the end of Year 10? ($794.87; $1,015.21)

What is the present value of the following uneven cash flow stream: $0 at Time 0, $100 in Year 1 (or at
Time 1), $200 in Year 2, $0 in Year 3, and $400 in Year 4 if the interest rate is 8%? ($558.07)

Would a typical common stock provide cash flows more like an annuity or more like an uneven cash flow

stream?

D
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2.13 Future Value of an Uneven Cash Flow Stream

The future value of an uneven cash flow stream (sometimes called the terminal
value) is found by compounding each payment to the end of the stream and then
summing the future values:

FV=CF(1+ DN+ CF,(1+ DN '+ CF(1+D)N"2+ --- + CFy_4(1 +1) + CFy

N
= > CF(1 + DN (2-11)
=0

The future value of our illustrative uneven cash flow stream is $1,791.15, as shown
in Figure 2-8.

Some financial calculators have a net future value (NFV) key which, after
the cash flows and interest rate have been entered, can be used to obtain the
future value of an uneven cash flow stream. Even if your calculator doesn’t have
the NFV feature, you can use the cash flow stream’s net present value to find its
net future value: NFV = NPV(1 + DN. Thus, in our example, you could find the
PV of the stream, then find the FV of that PV, compounded for N periods at 1%.
In the illustrative problem, find PV = 1,016.35 using the cash flow register and
I =12. Thenenter N = 5,1 = 12, PV = —1016.35, and PMT = 0. Press FV to find
FV = 1,791.15, which equals the NFV shown on the time line in Figure 2-8. A
similar procedure can be used in Excel: First find the NPV, then find its FV. See
FM12 Ch 02 Tool Kit.xls for details.

SELF-TEST

What is the future value of this cash flow stream: $100 at the end of 1 year, $150 due after 2 years, and
$300 due after 3 years if the appropriate interest rate is 15%? ($604.75)
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(B
FV of an Uneven Cash Flow Stream

A | B | © | D | E | F | G
383 |Interest rate =1 = 12%
384
385 Periods: 0 1 2 3 4 5
386 I } | ; } {
387 CF Time Line: $0 $100 $300 $300 $300 $500
388 $500.00
389 ———» 336.00
390 » 376.32
391 > 421.48
392 » 157.35
393 » 0.00
394 FV of cash flow stream = $1,791.15
395
396
397 |Excel Function Approach: First find NPV: NPV = =NPV(C383,C387:G387) 1,016.35
398 Then compound NPV for 5 years: NFV = =FV(C383,G385,-G397) 1,791.15

2.14 Solving for I with Uneven Cash Flows

Before financial calculators and spreadsheets existed, it was extremely difficult to @
find I if the cash flows were uneven. With spreadsheets and financial calculators,

though, it’s relatively easy to find I. If you have an annuity plus a final lump sum, e-resource

you can input values for N, PV, PMT, and FV into the calculator’s TVM registers ~ See FM12 Ch 02 Tool
and then press the I/ YR key. Here is the setup for Stream 1 from Section 2.12, Kitxds for all calculations.
assuming we must pay $927.90 to buy the asset. The rate of return on the $927.90

investment is 12%, as shown below:

Inputs: -927. 90 100 ]OOO
Output: 12.00

Finding the interest rate for an uneven cash flow stream is a bit more
complicated. Figure 2-9 shows Stream 2 from Section 2.12, assuming CF, is
—$1,000. First, note that there is no simple procedure for finding the rate of
return—finding the rate requires a trial-and-error process, which means that one
really needs a financial calculator or a spreadsheet. With a calculator, we would
enter the CFs into the cash flow register and then press the IRR key to get the
answer. IRR stands for “internal rate of return,” and it is the rate of return the
investment provides. The investment is the cash flow at Time 0, and it must be
entered as a negative number. When we enter those cash flows in the calculator’s
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/\.E IRR of an Uneven Cash Flow Stream

A | B | © | D | E | F | G
421 Periods: 0 1 2 3 4 5
422 f } f | f {
423| CF Time Line: -$1,000 $100 $300 $300 $300 $500
424
425 |Excel Function Approach: Cell references: IRR = | =IRR(B423:G423) | 12.55%

cash flow register and press the IRR key, we get the rate of return on the $1,000
investment, 12.55%.

You would get the same answer using Excel’s IRR function, as shown in Figure
2-9. Notice that with the IRR function, you must include all cash flows, including
the Time O cash flow; with the NPV function, you do not include the Time 0 cash
flow.

SELF-TEST

An investment costs $465 and is expected to produce cash flows of $100 at the end of each of the next
4 years, then an extra lump sum payment of $200 at the end of the 4th year. What is the expected rate
of return on this investment? (9.05%)

An investment costs $465 and is expected to produce cash flows of $100 at the end of Year 1, $200 at the
end of Year 2, and $300 at the end of Year 3. What is the expected rate of return on this investment? (11.71%)

2.15 Semiannual and Other Compounding Periods

In almost all of our examples thus far, we have assumed that interest is com-
pounded once a year, or annually. This is called annual compounding. Suppose,
however, that you put $100 into a bank that states it pays a 6% annual interest rate
but that interest is credited each 6 months. This is called semiannual compound-
ing. How much would you have accumulated at the end of 1 year, 2 years, or
some other period under semiannual compounding? Note that virtually all bonds
pay interest semiannually, most stocks pay dividends quarterly, and most mort-
gages, student loans, and auto loans require monthly payments. Therefore, it is
essential that you understand how to deal with nonannual compounding.

Types of Interest Rates

Compounding involves three types of interest rates: nominal rates, Iy periodic
rates, Ippg; and effective annual rates, EAR or EFF%.

Nominal, or Quoted, Rate, INOMIZ This is the rate that is quoted by banks, brokers,
and other financial institutions. So, if you talk with a banker, broker, mortgage
lender, auto finance company, or student loan officer about rates, the nominal rate
is the one he or she will normally quote you. However, to be meaningful, the
quoted nominal rate must also include the number of compounding periods per
year. For example, a bank might offer 6%, compounded quarterly, on CDs; or a
mutual fund might offer 5%, compounded monthly, on its money market account.

12The term nominal rate as it is used here has a different meaning than the way it was used in Chapter 1. There,
nominal interest rates referred to stated market rates as opposed to real (zero inflation) rates. In this chapter, the term
nominal rate means the stated, or quoted, annual rate as opposed to the effective annual rate, which we explain
later. In both cases, though, nominal means stated, or quoted, as opposed to some adjusted rate.
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The nominal rate on loans to consumers is also called the Annual Percentage
Rate (APR). For example, if a credit card issuer quotes an annual rate of 18%, this
is the APR.

Note that the nominal rate is never shown on a time line, and it is never used as an
input in a financial calculator, unless compounding occurs only once a year. If more fre-
quent compounding occurs, you should use the periodic rate as discussed below.

Periodic Rate, I,p; This is the rate charged by a lender or paid by a borrower each
period. It can be a rate per year, per 6-month period, per quarter, per month, per
day, or per any other time interval. For example, a bank might charge 1.5% per
month on its credit card loans, or a finance company might charge 3% per quarter
on installment loans. We find the periodic rate as follows:

Periodic rate, Ipgg = Inow/M, (2-12)

which implies that
Nominal annual rate = Iyoy = (Periodic rate)(M). (2-13)

Here Iy is the nominal annual rate and M is the number of compounding peri-
ods per year. To illustrate, consider a finance company loan at 3% per quarter:

Nominal annual rate = Iyoy = (Periodic rate)(M) = (3%)(4) = 12%,
or

Periodic rate = Iyom/M = 12%/4 = 3% per quarter.

If there is only one payment per year, or if interest is added only once a year, then
M = 1, and the periodic rate is equal to the nominal rate.

The periodic rate is the rate that is generally shown on time lines and used in
calculations.’® To illustrate use of the periodic rate, suppose you invest $100 in an
account that pays a nominal rate of 12%, compounded quarterly. How much
would you have after 2 years?

For compounding more frequently than annually, we use the following mod-
ification of Equation 2-1:

i I MN
FVN - PV(l 4 IPER)Number of periods _ PV(l + I\II\(/)IM> . (2_]4)

For the example of $100 compounded quarterly at an annual nominal rate of 12%
for 2 years, the time line is

0 4 | 2 3 4 5 6 7 8
b i i i i i i i { Quarters
—100 Fv=2

13The only exception is in situations where (1) annuities are involved and (2) the payment periods do not correspond to
the compounding periods. If an annuity is involved and if its payment periods do not correspond to the compounding
periods—for example, if you are making quarterly payments into a bank account to build up a specified future sum,
but the bank pays interest on a daily basis—then the calculations are more complicated. For such problems, one can
proceed in two alternative ways. (1) Determine the periodic (daily) interest rate by dividing the nominal rate by 365
(or 360 if the bank uses a 360-day year), then compound each payment over the exact number of days from the pay-
ment date to the terminal point, and then sum the compounded payments to find the future value of the annuity. This is
what would generally be done in the real world, because with a computer it would be a simple process. (2) Calculate
the EAR, as defined later in this section, based on daily compounding, then find the corresponding nominal rate based
on quarterly compounding (because the annuity payments are made quarterly), then find the quarterly periodic rate,
and use that rate with standard annuity procedures. The second procedure is faster with a calculator, but hard to
explain and generally not used in practice given the ready availability of computers.

65
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Time Value of Money

Using Equation 2-14,
FV = $100(1 + 0.03)®
= $126.68.

With a financial calculator, we work the problem with inputs N =2 X 4 = §,
I1=12/4 = 3,PV = —100, and PMT = 0. The result is FV = $126.68.

-100

8 3 0

Output: 126.68

Inputs:

Most financial calculators have a feature that allows you to set the number of
payments per year and then use the nominal annual interest rate. However, in our
experience, students make fewer errors when using the periodic rate with their
calculators set for one payment per year (i.e., per period), so this is what we
recommend.

Effective (or Equivalent) Annual Rate (EAR or EFF%) This is the annual rate that
produces the same result as if we had compounded at a given periodic rate M times
per year. The EAR, also called EFF% (for effective percentage), is found as follows:

I M
Effective annual rate (EFF%) = (1 + l\ﬁM) - 1.0. (2-15)

You could also use the interest conversion feature of a financial calculator.!*

In the EAR equation, Iyoy/M is the periodic rate, and M is the number
of periods per year. For example, suppose you could borrow using either a credit
card that charges 1% per month or a bank loan with a 12% quoted nominal inter-
est rate that is compounded quarterly. Which should you choose? To answer this
question, the cost rate of each alternative must be expressed as an EAR:

Credit card loan: EFF% = (1 + 0.01)"? — 1.0 = (1.01)"* — 1.0
= 1.126825 — 1.0 = 0.126825 = 12.6825% .

Bank loan: EFF% = (1 + 0.03)* — 1.0 = (1.03)* — 1.0
= 1.125509 — 1.0 = 0.125509 = 12.5509%.

Thus, the credit card loan is slightly more costly than the bank loan. This result
should have been intuitive to you—both loans have the same 12% nominal rate,
yet you would have to make monthly payments on the credit card versus quar-
terly payments under the bank loan.

The EFF% rate is not used in calculations. However, it should be used to com-
pare the effective cost or rate of return on loans or investments when payment
periods differ, as in the credit card versus bank loan example.

“Most financial calculators are programmed to find the EFF% or, given the EFF%, to find the nominal rate. This is
called “interest rate conversion.” You enter the nominal rate and the number of compounding periods per year and
then press the EFF% key to find the effective annual rate. However, we generally use Equation 2-15 because it's as
easy to use as the interest conversion feature is, and the equation reminds us of what we are really doing. If you use
the inferest rate conversion feature on your calculator, don't forget to reset your calculator settings. Interest conversion
is discussed in the tutorials.
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The Result of Frequent Compounding

Suppose you plan to invest $100 for 5 years at a nominal annual rate of 10%. What
will happen to the future value of your investment if interest is compounded more
frequently than once a year? Because interest will be earned on interest more
often, you might expect the future value to increase as the frequency of com-
pounding increases. Similarly, you might also expect the effective annual rate to
increase with more frequent compounding. As Table 2-1 shows, you would be

correct—the

future value and EAR do in fact increase as the frequency of com-

pounding increases. Notice that the biggest increases in FV and EAR occur when
compounding goes from annual to semiannual, and that moving from monthly to
daily compounding has a relatively small impact. Although Table 2-1 shows daily
compounding as the smallest interval, it is possible to compound even more
frequently. At the limit, one can have continuous compounding. This is explained
in Web Extension 2B at the textbook’s Web site.

@ The Impact of Frequent Compounding

Future Value of

Frequency of Nominal Effective Annual $100 Invested
Compounding  Annual Rate Rate (EFF%)° for 5 YearsP
Annual 10.00% 10.000% $161.05
Semiannual 10.00 10.250 162.89
Quarterly 10.00 10.381 163.86
Monthly 10.00 10.471 164.53
Daily® 10.00 10.516 164.86
9The EAR is calculated using Equation 2-14.

The future value is calculated using Equation 2-13.

The daily cal

culations assume 365 days per year.

SELF-TEST

Would you rather invest in an account that pays 7% with annual compounding or 7% with monthly com-
pounding? Would you rather borrow at 7% and make annual or monthly payments? Why?

What is the future value of $100 after 3 years if the appropriate interest rate is 8%, compounded annu-
ally? Compounded monthly? ($125.97; $127.02)

What is the present value of $100 due in 3 years if the appropriate interest rate is 8%, compounded
annually? Compounded monthly? ($79.38; $78.73)

Define the terms “Annual Percentage Rate, or APR,” “effective annual rate, or EFF%,” and “nominal inter-
est rate, Iyom-"

A bank pays 5% with daily compounding on its savings accounts. Should it advertise the nominal or effec-
tive rate if it is seeking to attract new deposits?

Credit card issuers must by law print their Annual Percentage Rate (APR) on their monthly statements. A
common APR is 18%, with interest paid monthly. What is the EFF% on such a loan? (EFF% = (1 +
0.18/12)'2 - 1 = 0.1956 = 19.56%.)

Some years ago banks didn’t have to reveal the rate they charged on credit cards. Then Congress passed

a “truth in lending” law that required them to publish their APR. Is the APR really the “most truthful” rate,
or would the EFF% be “more truthful?”
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Using the Internet for Personal Financial Planning

People continually face important financial decisions
that require an understanding of the time value of
money. Should we buy or lease a car? How much
and how soon do we need to save for our children’s
education? What size house can we afford2 Should
we refinance our home mortgage2 How much must
we save in order to refire comfortably?

The answers to these questions are often compli-
cated, and they depend on a number of factors, such
as housing and education costs, interest rates, infla-
tion, expected family income, and stock market

will have a better idea of how to answer such ques-
tions. Moreover, there are a number of online
resources available to help with financial planning.

A good place to start is http://www.smart
money.com. Smartmoney is a personal finance mag-
azine produced by the publishers of The Wall Street
Journal. If you go to Smartmoney’s Web site you will
find a section entitled “Tools and Maps.” This section
has a number of financial calculators, spreadsheets,
and descriptive materials that cover a wide range of
personal finance issues.

returns. Hopefully, after completing this chapter, you

2.16 Fractional Time Periods

Thus far we have assumed that payments occur at either the beginning or the end of
periods, but not within periods. However, we often encounter situations that require
compounding or discounting over fractional periods. For example, suppose you
deposited $100 in a bank that pays a nominal rate of 10% but adds interest daily,
based on a 365-day year. How much would you have after 9 months? The answer is
$107.79, found as follows: 1°

Periodic rate = Ipgg = 0.10/365 = 0.000273973 per day.
Number of days = (9/12)(365) = 0.75(365)

= 273.75 rounded to 274.
Ending amount = $100(1.000273973)*"* = $107.79.

Now suppose you borrow $100 from a bank whose nominal rate is 10% per year
“simple interest,” which means that interest is not earned on interest. If the loan
is outstanding for 274 days, how much interest would you have to pay? Here
we would calculate a daily interest rate, Ippg, as above, but multiply it by 274
rather than use the 274 as an exponent:

Interest owed = $100(0.000273973)(274) = $7.51 interest.

You would owe the bank a total of $107.51 after 274 days. This is the procedure
most banks actually use to calculate interest on loans, except that they require bor-
rowers to pay the interest on a monthly basis rather than after 274 days.

SELF-TEST

Suppose a company borrowed $1 million at a rate of 9%, simple interest, with interest paid at the end of
eqchP month. The bank uses a 360-day year. How much interest would the firm have to pay in a 30-day
month? What would the interest be if the bank used a 365-day year? [(0.09/360)(30)($1,000,000) =
$7,500 interest for the month. For the 365-day year, (0.09/365)(30)($1,000,000) = $7,397.26 of interest.
The use of a 360-day year raises the interest cost by $102.74. That's why banks like to use it on loans.]

(Continued)

15Bank loan contracts specifically state whether they are based on a 360- or a 365-day year. If a 360-day year is
used, then the daily rate is higher, so the effective rate is also higher. Here we assumed a 365-day year. Also, note
that in real-world calculations, banks’ computers have built-in calendars, so they can calculate the exact number of
days, taking account of 30-day, 31-day, and 28- or 29-day months.
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SELF-TEST l;‘?pose you deposited $1,000 in a credit union that pays 7% with daily compounding and a 365-day year.

What is the EFF%, and how much could you withdraw after 7 months, assuming this is 7/12 of
ayear? [EFF% = (1 + 0.07/365)%¢5 — 1 = 0.07250098 = 7.250098%. Thus, your account would grow from
$1,000 to $1,000(1.07250098)0-583333 = $1,041.67, and you could withdraw that amount.]

2.17 Amortized Loans

An important application of compound interest involves loans that are paid off in

installments over time. Included are automobile loans, home mortgage loans, stu- @

dent loans, and many business loans. A loan that is to be repaid in equal amounts on e-resource

a monthly, quarterly, or annual basis is called an amortized loan.'® See FM12 Ch 02 Tool

Table 2-2 illustrates the amortization process. A homeowner borrows $100,000 on it xs for all calculations.
a mortgage loan, and the loan is to be repaid in 5 equal payments at the end of each of
the next 5 years.” The lender charges 6% on the balance at the beginning of each year.

Our first task is to determine the payment the homeowner must make each
year. Here’s a picture of the situation:

0 g | 2 3 4 5

$100,000 PMT PMT PMT PMT PMT
The payments must be such that the sum of their PVs equals $100,000:

PMT = PMT  PMT = PMT 5. PMT
100,000 = + + +
i (1.06)' ~ (1.06)2  (1.06)°  (1.06)* (1 06)° ; (1.06)"

It is possible to use the annuity formula in Equation 2-7, but it is much easier to
use a financial calculator or spreadsheet. With a financial calculator, we insert val-
ues into a calculator as shown below to get the required payments, $23,739.64:

Inputs: 1 OOOOO 0
Output: —23739 64

Therefore, the borrower must pay the lender $23,739.64 per year for the next
5 years.

With Excel, you would use the PMT function: =PMT(,N,PV,FV) =
PMT(0.06,5,100000,0) = —$23,739.64.

Each payment will consist of two parts—interest and repayment of principal.
This breakdown is shown on an amortization schedule such as the one in Table 2-2.
The interest component is relatively high in the first year, but it declines as the loan
balance decreases. For tax purposes, the borrower would deduct the interest compo-
nent while the lender would report the same amount as taxable income.

16The word amortized comes from the Latin mors, meaning “death,” so an amortized loan is one that is “killed off” over time.
7Most mortgage loans call for monthly payments over 10 to 30 years, but we use a shorter period to simplify the example.
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@ Loan Amortization Schedule, $100,000 at 6% for 5 Years

Beginning Repayment Ending

Amount Payment Interest of Principal® Balance
Year (1) (2) (3) (2) - (3) = (4) (1) —(4) = (5)
1 $100,000.00  $23,739.64  $6,000.00  $17,739.64  $82,260.36
2 $82,260.36 $23,739.64  $4,935.62 $18,804.02 $63,456.34
8 $63,456.34 $23,739.64  $3,807.38 $19,932.26  $43,524.08
4 $43,524.08  $23,739.64  $2,611.44  $21,128.20  $22,395.89
S $22,395.89 $23,739.64  $1,343.75 $22,395.89 $0.00

%nterest in each period is calculated by multiplying the loan balance at the beginning of the year by the interest
rate. Therefore, interest in Year 1 is $100,000(0.06) = $6,000; in Year 2 it is $82,260.36(0.06) =
$4,935.62; and so on.

Repayment of principal is equal fo the payment of $23,739.64 minus the inferest charged for the year.

Suppose you borrowed $30,000 on a student loan at a rate of 8% and now must repay it in 3 equal install-
ments at the end of each of the next 3 years. How large would your payments be, how much of the first
payment would represent interest, how much would be principal, and what would your ending balance be
after the first year? (PMT = $11,641.01; Inferest = $2,400; Principal = $9,241.01; Balance at end of Year
1 = $20,758.99)

2.18 Growing Annuities

Normally, an annuity is defined as a series of constant payments to be received
over a specified number of periods. However, the term growing annuity is used
to describe a series of payments that grow at a constant rate.

Example 1: Finding a Constant Real Income. Growing annuities are often used in the
area of financial planning, where a prospective retiree wants to determine the
maximum constant real, or inflation-adjusted, withdrawals he or she can make over
a specified number of years. For example, suppose a 65-year-old is contemplating
retirement, expects to live for another 20 years, has a $1 million nest egg, expects
to earn 8% on his or her investments, expects inflation to average 3% per year, and
wants to withdraw a constant real amount annually over the next remaining 20
years. If the first withdrawal is to be made today, what is the amount of this ini-
tial withdrawal?

This problem can be solved in three ways. (1) Set up a spreadsheet model
that is similar to an amortization table, where the account earns 8% per year,
withdrawals rise at the 3% inflation rate, and Excel’s Goal Seek function is used
to find the initial inflation-adjusted withdrawal, and a zero balance remains at
the end of the 20th year. (2) Use a financial calculator, where we first calculate
the real rate of return, adjusted for inflation, and use it for I/ YR when finding the
payment for an annuity due. (3) Use a relatively complicated and obtuse formula
to find this same amount.'® We illustrate the first two procedures in the chapter



model, FM12 Ch 02 Tool Kit.xls. The financial calculator approach is easiest
to use, but the spreadsheet model provides the clearest picture of what is hap-
pening. It shows the value of the retirement portfolio, the earning, and each
withdrawal over the 20-year planning horizon. Also, the spreadsheet model
creates graphs that make it easy to explain things to people who are planning
their financial futures.

To implement the calculator approach, we first find the expected real, or
inflation adjusted, rate of return, where r, is the real rate of return and ry,, the
nominal rate of return:

Real rate = r, = [(1 + ryom)/(1 + Inflation)] — 1.0
= [1.08/1.03] — 1.0 = 0.048543689 = 4.8543689%.

(2-16)

Next, we set the calculator to Begin Mode, after which we input N = 20, I = real
rate = 4.8543689, PV = —1,000,000, and FV = 0, then press PMT to get $75,585.53.
This is the value at Time 0, today, and the initial withdrawal will increase at the
inflation rate, 3%. With this initial withdrawal, the retiree will have a constant real
income over the next 20 years.

In our example we assumed that the first withdrawal would be made imme-
diately. The procedure would be slightly different if we wanted to make end-of-
year withdrawals. First, we would find the real rate the same way and enter the
same inputs into the calculator as shown above. Second, we would the calculator
set to End Mode. The calculated PMT would be $79,254.73. However, that value is
in beginning-of-year terms, and since inflation of 3% will occur during the year, we
must make the following adjustment to find the inflation-adjusted initial payment:

Initial withdrawal = $79,254.73(1 + Inflation)
— $79,254.73(1.03)

= $81,632.38.

The first withdrawal, at the end of the year, would thus be $81,632.38, it would
grow by 3% per year, and after the 20th withdrawal (at the end of the 20th year)
the balance in the retirement fund would be zero.

The end-of-year payment is also analyzed in FM12 Ch 02 Tool Kit.xls.
There we set up an amortization table that shows the beginning balance, the
annual withdrawals, the annual earnings, and the ending balance for each of the
20 years. This analysis confirms the $81,632.38 initial withdrawal found above.

Example 2: Initial Deposit to Accumulate a Future Sum. As another example of a
growing annuity, suppose you need to accumulate $100,000 in 10 years. You
plan to make a deposit now, at Time 0, and then to make 9 more deposits at
the beginning of the following 9 years, for a total of 10 deposits. The bank pays
6% interest, and you expect to increase your initial deposit amount by the
2% inflation rate each year. How much would you need to deposit initially? First,
we calculate the real rate:

Real rate = r, = [1.06/1.02] — 1.0 = 0.0392157 = 3.92157%.

18For example, the formula used to find the payment for a growing ordinary annuity is shown below. If g = annuity
growth rate and | = rate of return on investment, then

PVIF of a growing annuity = PVIFGA = [1 — [(1 + g)/(1 + hNY/[( — g)/(0 + g)].
PMT = PV/PVIFGA.

Growing Annuities 71
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Next, since inflation is expected to be 2% per year, then in 10 years the target
$100,000 will have a purchasing power of:

$100,000/(1 + 0.02)™ = $82,034.83.

Now we can find the size of the required initial payment by setting a financial cal-
culator to the “BEG” mode and then inputting N = 10, I/YR = 3.92157, PV = 0,
and FV = 82,034.83. Then, when we press the PMT key, we get PMT = —6,598.87.
Thus, a deposit of $6,598.87 made at time zero and growing by 2 percent per year
will accumulate to $100,000 by Year 10 if the interest rate is 6%. Again, this result
is confirmed in the chapter model. The key to this analysis is to express I/ YR, PV,
and PMT in real, inflation-adjusted terms.

SELF-TEST

Differentiate between a “regular” and a growing annvity.
What three methods can be used to deal with growing annuities?

If the nominal interest rate is 10% and the expected inflation rate is 5%, what is the expected real rate
of return? (4.7619%)

Summary

Most financial decisions involve situations in which someone pays money at one
point in time and receives money at some later time. Dollars paid or received at
two different points in time are different, and this difference is recognized and
accounted for by time value of money (TVM) analysis.

* Compounding is the process of determining the future value (FV) of a cash
flow or a series of cash flows. The compounded amount, or future value, is
equal to the beginning amount plus the interest earned.

e Future value of a single payment: FV. = PV(1 + I)".

* Discounting is the process of finding the present value (PV) of a future cash
flow or a series of cash flows; discounting is the reciprocal, or reverse, of
compounding.

FVn

(1+DN

* An annuity is defined as a series of equal periodic payments (PMT) for a spec-
ified number of periods.
e Future value of an annuity:

e Present value of a single payment: PV =

1+DN 1
FVAy = PMT|———— ~ 1 |

® Present value of an annuity:

PVAy = PMT{1 - 1}.
I I(1+1DN
* An annuity whose payments occur at the end of each period is called an ordi-
nary annuity. The formulas above are for ordinary annuities.

e If each payment occurs at the beginning of the period rather than at the end,
then we have an annuity due. The PV of each payment would be larger,



Summary

because each payment would be discounted back one year less, so the PV of
the annuity would also be larger. Similarly, the FV of the annuity due would
also be larger because each payment would be compounded for an extra year.
The following formulas can be used to convert the PV and FV of an ordinary
annuity to an annuity due:

PVA (annuity due) = PVA of an ordinary annuity X (1 + ),
FVA (annuity due) = FVA of an ordinary annuity X (1 + I).

A perpetuity is an annuity with an infinite number of payments.

Value of a perpetuity = PI\I/J
To find the PV or FV of an uneven series, find the PV or FV of each individ-
ual cash flow and then sum them.
If you know the cash flows and the PV (or FV) of a cash flow stream, you can
determine the interest rate.
When compounding occurs more frequently than once a year, the nominal
rate must be converted to a periodic rate, and the number of years must be
converted to periods.

Ipgr = Nominal annual rate/Periods per year
Periods = Years X Periods per year

The periodic rate and number of periods would be used for calculations and
shown on time lines.

If comparing the costs of loans that require payments more than once a year,
or the rates of return on investments that pay interest more frequently, then
the comparisons should be based on equivalent (or effective) rates of return
using this formula:

I M
Effective annual rate (EFF%) = (1 + hﬁ“) - 1.0.

The general equation for finding the future value for any number of com-
pounding periods per year is

. Tnom | M
FVN — PV(l + IPER)Number of periods _ PV(l + I\II\?IM>

where
Inom = Nominal quoted interest rate,
M = Number of compounding periods per year,

N = Number of years.

An amortized loan is one that is paid off in equal payments over a specified
period. An amortization schedule shows how much of each payment consti-
tutes interest, how much is used to reduce the principal, and the unpaid bal-
ance at each point in time.

73




74

Chapter 2

(2-1)

(2-2)

(2-3)

(2-4)

(2-5)

(ST-1)

Future Value

(ST-2)

Time Value of Money

Time Value of Money

Questions

Define each of the following terms:

PV; I; INT, FV,; PVA; FVA; PMT, M; I
Opportunity cost rate

Annuity; lump sum payment; cash flow; uneven cash flow stream

Ordinary (deferred) annuity; annuity due

Perpetuity; consol

Outflow; inflow; time line; terminal value

Compounding; discounting

Annual, semiannual, quarterly, monthly, and daily compounding

Effective annual rate (EAR); nominal (quoted) interest rate; APR; periodic
rate

Amortization schedule; principal versus interest component of a payment;
amortized loan

NOM

R e a0 T

—

What is an opportunity cost rate? How is this rate used in discounted cash flow
analysis, and where is it shown on a time line? Is the opportunity rate a single
number that is used in all situations?

An annuity is defined as a series of payments of a fixed amount for a specific num-
ber of periods. Thus, $100 a year for 10 years is an annuity, but $100 in Year 1, $200
in Year 2, and $400 in Years 3 through 10 does not constitute an annuity. However,
the second series contains an annuity. Is this statement true or false?

If a firm’s earnings per share grew from $1 to $2 over a 10-year period, the total
growth would be 100%, but the annual growth rate would be less than 10%. True or
false? Explain.

Would you rather have a savings account that pays 5% interest compounded
semiannually or one that pays 5% interest compounded daily? Explain.

Self'TeSt PrOblemS Solutions Appear in Appendix A

Assume that 1 year from now, you will deposit $1,000 into a savings account that

pays 8%.

a. If the bank compounds interest annually, how much will you have in your
account 4 years from now?

b. What would your balance 4 years from now be if the bank used quarterly
compounding rather than annual compounding?

c. Suppose you deposited the $1,000 in 4 payments of $250 each at Year 1, Year
2, Year 3, and Year 4. How much would you have in your account at Year 4,
based on 8% annual compounding?

d. Suppose you deposited 4 equal payments in your account at Year 1, Year 2,
Year 3, and Year 4. Assuming an 8% interest rate, how large would each of
your payments have to be for you to obtain the same ending balance as you
calculated in part a?

Assume that 4 years from now you will need $1,000. Your bank compounds inter-
est at an 8% annual rate.
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Effective Annual Rates

Easy Problems 1-8

(2-1)
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(2-2)

Present Value of a
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(2-3)

Interest Rate

of a Single Payment

(2-4)

Number of Periods

of a Single Payment
(2-5)
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for an Annuity
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Future Value: Annuity
versus Annuity Due

(2-7)
Present and Future

Value of an Uneven
Cash Flow Stream

Problems 75

a. How much must you deposit 1 year from now to have a balance of $1,000 4
years from now?

b. If you want to make equal payments at Years 1 through 4 to accumulate the
$1,000, how large must each of the 4 payments be?

c. If your father were to offer either to make the payments calculated in part b
($221.92) or to give you a lump sum of $750 1 year from now, which would
you choose?

d. If you have only $750 1 year from now, what interest rate, compounded annu-
ally, would you have to earn to have the necessary $1,000 4 years from now?

e. Suppose you can deposit only $186.29 each at Years 1 through 4, but you still
need $1,000 at Year 4. What interest rate, with annual compounding, must you
seek out to achieve your goal?

f.  To help you reach your $1,000 goal, your father offers to give you $400 1 year
from now. You will get a part-time job and make 6 additional payments of
equal amounts each 6 months thereafter. If all of this money is deposited in a
bank that pays 8%, compounded semiannually, how large must each of the 6
payments be?

g. What is the effective annual rate being paid by the bank in part f?

Bank A pays 8% interest, compounded quarterly, on its money market account.
The managers of Bank B want its money market account to equal Bank A’s effec-
tive annual rate, but interest is to be compounded on a monthly basis. What nom-
inal, or quoted, rate must Bank B set?

PrOblemS Answers Appear in Appendix B

If you deposit $10,000 in a bank account that pays 10% interest annually, how
much will be in your account after 5 years?

What is the present value of a security that will pay $5,000 in 20 years if securities
of equal risk pay 7% annually?

Your parents will retire in 18 years. They currently have $250,000, and they think
they will need $1,000,000 at retirement. What annual interest rate must they earn
to reach their goal, assuming they don’t save any additional funds?

If you deposit money today in an account that pays 6.5% annual interest, how long
will it take to double your money?

You have $42,180.53 in a brokerage account, and you plan to deposit an additional
$5,000 at the end of every future year until your account totals $250,000. You
expect to earn 12% annually on the account. How many years will it take to reach
your goal?

What is the future value of a 7%, 5-year ordinary annuity that pays $300 each
year? If this were an annuity due, what would its future value be?

An investment will pay $100 at the end of each of the next 3 years, $200 at the end
of Year 4, $300 at the end of Year 5, and $500 at the end of Year 6. If other invest-
ments of equal risk earn 8% annually, what is its present value? Its future value?
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Present Value of an
Annuity

Time Value of Money

You want to buy a car, and a local bank will lend you $20,000. The loan would be
fully amortized over 5 years (60 months), and the nominal interest rate would be
12%, with interest paid monthly. What would be the monthly loan payment?
What would be the loan’s EAR?

Find the following values, using the equations, and then work the problems using a
financial calculator to check your answers. Disregard rounding differences. (Hint:
If you are using a financial calculator, you can enter the known values and then
press the appropriate key to find the unknown variable. Then, without clearing the
TVM register, you can “override” the variable that changes by simply entering a
new value for it and then pressing the key for the unknown variable to obtain the
second answer. This procedure can be used in parts b and d, and in many other sit-
uations, to see how changes in input variables affect the output variable.)

a. An initial $500 compounded for 1 year at 6%.

b. An initial $500 compounded for 2 years at 6%.

c. The present value of $500 due in 1 year at a discount rate of 6%.

d. The present value of $500 due in 2 years at a discount rate of 6%.

Use equations and a financial calculator to find the following values. See the hint
for Problem 2-9.

a. An initial $500 compounded for 10 years at 6%..

b. An initial $500 compounded for 10 years at 12%.

c. The present value of $500 due in 10 years at a 6% discount rate.

d. The present value of $500 due in 10 years at a 12% discount rate.

To the closest year, how long will it take $200 to double if it is deposited and earns
the following rates? [Notes: (1) See the hint for Problem 2-9. (2) This problem can-
not be solved exactly with some financial calculators. For example, if you enter PV
= —200, PMT = 0, FV = 400, and I = 7 in an HP-12C, and then press the N key,
you will get 11 years for part a. The correct answer is 10.2448 years, which rounds
to 10, but the calculator rounds up. However, the HP-10B gives the correct answer.]
a. 7%.

b. 10%.
c. 18%.
d. 100%.

Find the future value of the following annuities. The first payment in these annuities
is made at the end of Year 1; that is, they are ordinary annuities. (Notes: See the hint
to Problem 2-9. Also, note that you can leave values in the TVM register, switch to
“BEG,” press FV, and find the FV of the annuity due.)

$400 per year for 10 years at 10%.

$200 per year for 5 years at 5%.

$400 per year for 5 years at 0%.

Now rework parts a, b, and c assuming that payments are made at the begin-
ning of each year; that is, they are annuities due.

o ow

Find the present value of the following ordinary annuities (see note to Problem 2-9):
$400 per year for 10 years at 10%.

$200 per year for 5 years at 5%.

$400 per year for 5 years at 0%.

Now rework parts a, b, and ¢ assuming that payments are made at the begin-
ning of each year; that is, they are annuities due.

an o
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a. Find the present values of the following cash flow streams. The appropriate
interest rate is 8%. (Hint: It is fairly easy to work this problem dealing with the
individual cash flows. However, if you have a financial calculator, read the
section of the manual that describes how to enter cash flows such as the ones
in this problem. This will take a little time, but the investment will pay huge
dividends throughout the course. Note, if you do work with the cash flow reg-
ister, then you must enter CF,= 0.)

Year Cash Stream A Cash Stream B
1 $100 $300
2 400 400
3 400 400
4 400 400
5 300 100

b. What is the value of each cash flow stream at a 0% interest rate?

Find the interest rates, or rates of return, on each of the following;

You borrow $700 and promise to pay back $749 at the end of 1 year.

You lend $700 and receive a promise to be paid $749 at the end of 1 year.

You borrow $85,000 and promise to pay back $201,229 at the end of 10 years.
You borrow $9,000 and promise to make payments of $2,684.80 per year for
5 years.

an oe

Find the amount to which $500 will grow under each of the following conditions:
a. 12% compounded annually for 5 years.

b. 12% compounded semiannually for 5 years.

¢.  12% compounded quarterly for 5 years.

d. 12% compounded monthly for 5 years.

Find the present value of $500 due in the future under each of the following
conditions:

a. 12% nominal rate, semiannual compounding, discounted back 5 years.

b. 12% nominal rate, quarterly compounding, discounted back 5 years.

¢.  12% nominal rate, monthly compounding, discounted back 1 year.

Find the future values of the following ordinary annuities:

a. FV of $400 each 6 months for 5 years at a nominal rate of 12%, compounded
semiannually.

b. FV of $200 each 3 months for 5 years at a nominal rate of 12%, compounded
quarterly.

c. The annuities described in parts a and b have the same amount of money paid
into them during the 5-year period and both earn interest at the same nomi-
nal rate, yet the annuity in part b earns $101.75 more than the one in part a
over the 5 years. Why does this occur?

Universal Bank pays 7% interest, compounded annually, on time deposits. Regional

Bank pays 6% interest, compounded quarterly.

a. Based on effective interest rates, in which bank would you prefer to deposit
your money?

b. Could your choice of banks be influenced by the fact that you might want to
withdraw your funds during the year as opposed to at the end of the year? In
answering this question, assume that funds must be left on deposit during the
entire compounding period in order for you to receive any interest.
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Set up an amortization schedule for a $25,000 loan to be repaid in equal

installments at the end of each of the next 5 years. The interest rate is 10%.

b. How large must each annual payment be if the loan is for $50,000? Assume
that the interest rate remains at 10% and that the loan is paid off over
5 years.

c¢. How large must each payment be if the loan is for $50,000, the interest rate is

10%, and the loan is paid off in equal installments at the end of each of the

next 10 years? This loan is for the same amount as the loan in part b, but the

payments are spread out over twice as many periods. Why are these pay-

ments not half as large as the payments on the loan in part b?

Hanebury Corporation’s current sales were $12 million. Sales were $6 million 5

years earlier.

a. To the nearest percentage point, at what rate have sales been growing?

b. Suppose someone calculated the sales growth for Hanebury Corporation in
part a as follows: “Sales doubled in 5 years. This represents a growth of 100%
in 5 years, so, dividing 100% by 5, we find the growth rate to be 20% per year.”
Explain what is wrong with this calculation.

Washington-Pacific invests $4 million to clear a tract of land and to set out some
young pine trees. The trees will mature in 10 years, at which time Washington-
Pacific plans to sell the forest at an expected price of $8 million. What is
Washington-Pacific’s expected rate of return?

A mortgage company offers to lend you $85,000; the loan calls for payments of
$8,273.59 per year for 30 years. What interest rate is the mortgage company charg-
ing you?

To complete your last year in business school and then go through law school, you
will need $10,000 per year for 4 years, starting next year (that is, you will need to
withdraw the first $10,000 one year from today). Your rich uncle offers to put you
through school, and he will deposit in a bank paying 7% interest a sum of money
that is sufficient to provide the 4 payments of $10,000 each. His deposit will be
made today:.

a. How large must the deposit be?

b. How much will be in the account immediately after you make the first with-

drawal? After the last withdrawal?

While Mary Corens was a student at the University of Tennessee, she borrowed
$12,000 in student loans at an annual interest rate of 9%. If Mary repays $1,500 per
year, how long, to the nearest year, will it take her to repay the loan?

You need to accumulate $10,000. To do so, you plan to make deposits of $1,250 per
year, with the first payment being made a year from today, in a bank account that
pays 12% annual interest. Your last deposit will be less than $1,250 if less is needed
to round out to $10,000. How many years will it take you to reach your $10,000
goal, and how large will the last deposit be?

What is the present value of a perpetuity of $100 per year if the appropriate dis-
count rate is 7%? If interest rates in general were to double and the appropriate dis-
count rate rose to 14%, what would happen to the present value of the perpetuity?

Assume that you inherited some money. A friend of yours is working as an unpaid
intern at a local brokerage firm, and her boss is selling securities that call for 4 pay-
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ments, $50 at the end of each of the next 3 years, plus a payment of $1,050 at the
end of Year 4. Your friend says she can get you some of these securities at a cost of
$900 each. Your money is now invested in a bank that pays an 8% nominal (quoted)
interest rate but with quarterly compounding. You regard the securities as being
just as safe, and as liquid, as your bank deposit, so your required effective annual
rate of return on the securities is the same as that on your bank deposit. You must
calculate the value of the securities to decide whether they are a good investment.
What is their present value to you?

Assume that your aunt sold her house on December 31 and that she took a mort-
gage in the amount of $10,000 as part of the payment. The mortgage has a quoted
(or nominal) interest rate of 10%, but it calls for payments every 6 months, begin-
ning on June 30, and the mortgage is to be amortized over 10 years. Now, 1 year
later, your aunt must inform the IRS and the person who bought the house of the
interest that was included in the two payments made during the year. (This interest
will be income to your aunt and a deduction to the buyer of the house.) To the clos-
est dollar, what is the total amount of interest that was paid during the first year?

Your company is planning to borrow $1,000,000 on a 5-year, 15%, annual payment,
fully amortized term loan. What fraction of the payment made at the end of the
second year will represent repayment of principal?

a. It is now January 1. You plan to make 5 deposits of $100 each, one every 6
months, with the first payment being made foday. If the bank pays a nominal
interest rate of 12% but uses semiannual compounding, how much will be in
your account after 10 years?

b. You must make a payment of $1,432.02 10 years from today. To prepare for
this payment, you will make 5 equal deposits, beginning today and for the
next 4 quarters, in a bank that pays a nominal interest rate of 12%, quarterly
compounding. How large must each of the 5 payments be?

Anne Lockwood, manager of Oaks Mall Jewelry, wants to sell on credit, giving
customers 3 months in which to pay. However, Anne will have to borrow from her
bank to carry the accounts payable. The bank will charge a nominal 15%, but with
monthly compounding. Anne wants to quote a nominal rate to her customers (all
of whom are expected to pay on time) that will exactly cover her financing costs.
What nominal annual rate should she quote to her credit customers?

Assume that your father is now 50 years old, that he plans to retire in 10 years, and
that he expects to live for 25 years after he retires, that is, until he is 85. He wants
his first retirement payment to have the same purchasing power at the time he
retires as $40,000 has today. He wants all his subsequent retirement payments to
be equal to his first retirement payment (do not let the retirement payments grow
with inflation: he realizes that the real value of his retirement income will decline
year by year after he retires). His retirement income will begin the day he retires,
10 years from today, and he will then get 24 additional annual payments. Inflation
is expected to be 5% per year from today forward; he currently has $100,000 saved
up; and he expects to earn a return on his savings of 8% per year, annual com-
pounding. To the nearest dollar, how much must he save during each of the next
10 years (with equal deposits being made at the end of each year) to meet his
retirement goal? (Hint: Neither the amount he saves nor the amount he withdraws
upon retirement is a growing annuity.)
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Time Value of Money

You wish to accumulate $1 million by your retirement date, which is 25 years from
now. You will make 25 deposits in your bank, with the first occurring today. The
bank pays 8% interest, compounded annually. You expect to get an annual raise of
3%, so you will let the amount you deposit each year also grow by 3% (i.e., your
second deposit will be 3% greater than your first, the third will be 3% greater than
the second, etc.). How much must your first deposit be to meet your goal?

Spreadsheet Problem

Start with the partial model in the file FM12 Ch 02 P35 Build a Model.xls from
the textbook’s Web site. Answer the following questions, using a spreadsheet
model to do the calculations.

a.

b.

Find the FV of $1,000 invested to earn 10% after 5 years. Answer this question
by using a math formula and also by using the Excel function wizard.

Now create a table that shows the FV at 0%, 5%, and 20% for 0, 1, 2, 3, 4, and
5 years. Then create a graph with years on the horizontal axis and FV on the
vertical axis to display your results.

Find the PV of $1,000 due in 5 years if the discount rate is 10%. Again, work
the problem with a formula and also by using the function wizard.

A security has a cost of $1,000 and will return $2,000 after 5 years. What rate
of return does the security provide?

Suppose California’s population is 30 million people, and its population is
expected to grow by 2% per year. How long would it take for the population
to double?

Find the PV of an annuity that pays $1,000 at the end of each of the next
5 years if the interest rate is 15%. Then find the FV of that same annuity.
How would the PV and FV of the annuity change if it were an annuity due
rather than an ordinary annuity?

What would the FV and PV for parts a and c be if the interest rate were 10%
with semiannual compounding rather than 10% with annual compounding?
Find the PV and FV of an investment that makes the following end-of-year
payments. The interest rate is 8%.

Year Payment
1 $100
2 200
3 400

Suppose you bought a house and took out a mortgage for $50,000. The inter-

est rate is 8%, and you must amortize the loan over 10 years with equal end-

of-year payments. Set up an amortization schedule that shows the annual

payments and the amount of each payment that goes to pay off the principal

and the amount that constitutes interest expense to the borrower and interest

income to the lender.

(1) Create a graph that shows how the payments are divided between inter-
est and principal repayment over time.

(2) Suppose the loan called for 10 years of monthly payments, with the same
original amount and the same nominal interest rate. What would the
amortization schedule show now?
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Mini Case

Assume that you are nearing graduation and that you have applied for a job with
a local bank. As part of the bank’s evaluation process, you have been asked to take
an examination that covers several financial analysis techniques. The first section
of the test addresses discounted cash flow analysis. See how you would do by
answering the following questions.

a. Draw time lines for (1) a $100 lump sum cash flow at the end of Year 2, (2) an
ordinary annuity of $100 per year for 3 years, and (3) an uneven cash flow
stream of —$50, $100, $75, and $50 at the end of Years 0 through 3.

b. (1) What is the future value of an initial $100 after 3 years if it is invested in

an account paying 10% annual interest?
(2) What is the present value of $100 to be received in 3 years if the appropri-
ate interest rate is 10%?

c.  We sometimes need to find how long it will take a sum of money (or anything
else) to grow to some specified amount. For example, if a company’s sales are
growing at a rate of 20% per year, how long will it take sales to double?

d. If you want an investment to double in 3 years, what interest rate must it
earn?

e. What is the difference between an ordinary annuity and an annuity due?
What type of annuity is shown below? How would you change it to the other
type of annuity?

0 1 2 3 Years

100 100 100
f. (1) What is the future value of a 3-year ordinary annuity of $100 if the appro-
priate interest rate is 10%?
(2) What is the present value of the annuity?
(3) What would the future and present values be if the annuity were an annu-
ity due?
g. What is the present value of the following uneven cash flow stream? The
appropriate interest rate is 10%, compounded annually.
0 1 2 3 4

0 100 300 300 50

h. (1) Define (a) the stated, or quoted, or nominal rate (Iyoy) and (b) the peri-
odic rate (Ipgg).
(2) Will the future value be larger or smaller if we compound an initial
amount more often than annually, for example, every 6 months, or semi-
annually, holding the stated interest rate constant? Why?
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(3) What is the future value of $100 after 5 years under 12% annual com-
pounding? Semiannual compounding? Quarterly compounding? Monthly
compounding? Daily compounding?

(4) What is the effective annual rate (EFF%)? What is the EFF% for a nominal
rate of 12%, compounded semiannually? Compounded quarterly?
Compounded monthly? Compounded daily?

i.  Will the effective annual rate ever be equal to the nominal (quoted) rate?

j. (1) Construct an amortization schedule for a $1,000, 10% annual rate loan

with 3 equal installments.

(2) What is the annual interest expense for the borrower, and the annual
interest income for the lender, during Year 2?

k. Suppose on January 1 you deposit $100 in an account that pays a nominal, or
quoted, interest rate of 11.33463%, with interest added (compounded) daily.
How much will you have in your account on October 1, or after 9 months?

1. (1) What is the value at the end of Year 3 of the following cash flow stream if

the quoted interest rate is 10%, compounded semiannually?

0 1 2 3 Years

100 100 100
(2) What is the PV of the same stream?

(3) Is the stream an annuity?

(4) Animportant rule is that you should never show a nominal rate on a time
line or use it in calculations unless what condition holds? (Hint: Think of
annual compounding, when Iy = EFF% = Ippz.) What would be wrong
with your answer to Questions 1-(1) and 1-(2) if you used the nominal rate
(10%) rather than the periodic rate yoy/2 = 10%/2 = 5%)?

m. Suppose someone offered to sell you a note calling for the payment of $1,000
fifteen months from today. They offer to sell it to you for $850. You have $850
in a bank time deposit that pays a 6.76649% nominal rate with daily com-
pounding, which is a 7% effective annual interest rate, and you plan to leave
the money in the bank unless you buy the note. The note is not risky—you are
sure it will be paid on schedule. Should you buy the note? Check the decision
in three ways: (1) by comparing your future value if you buy the note versus
leaving your money in the bank, (2) by comparing the PV of the note with
your current bank account, and (3) by comparing the EFF% on the note ver-
sus that of the bank account.
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Financial Statements, Cash Flow,
and Taxes

hen evaluating a company, who

can you trust? The analysts at

top brokerage firms rate compa-
nies, using terms such as buy, hold, or sell.
Maybe you think you can trust their ratings,
since these analysts are highly trained and
have access to great data sources. Think
again. When the market was in the middle
of a long, steady decline in the early 2000s,
these analysts made 7,033 buy recommen-
dations, but only 57 sells. What could possi-
bly cause such optimism? How about their
own personal compensation and their own
firms’” profits, rather than their clients’ best
interests? Most brokerage firms are mem-
bers of a corporate family that includes an
investment bank. If an analyst gives a com-
pany a negative rating, the company will
take its investment banking business to a
banking firm that gives it a better rating. To
prevent this defection, analysts are pres-
sured to refrain from making low, offensive
ratings. Indeed, analysts who don’t fall in
line are often fired, such as Mike Mayo, for-
merly of Credit Suisse First Boston, who
gave honest (and subsequently shown to be

accurate) negative ratings. In fact, at CSFB,
the analysts actually reported to investment
bankers, and internal e-mails revealed that
analysts were often replaced to keep invest-
ment banking clients happy.

At Merrill Lynch, e-mail revealed an even
more disturbing situation. Analysts consis-
tently gave positive ratings to firms, but
then blasted the firms in internal e-mails.
For example, analysts gave one company a
strong buy rating but wrote that the com-
pany was “a piece of junk” in their internal
e-mails. That’s actually better than the
e-mail for another positively rated company,
which was called a “piece of s—t.” Another
company was rated “Neutral in the short
term/Minimum 40% appreciation long
term,” but e-mails stated that there was noth-
ing interesting about the company, “except
banking fees.”

New York attorney general Eliot Spitzer
brought action against a number of Wall
Street firms, which eventually settled for
$1.4 billion (but which didn’t stop the many
suits brought against the firms by individ-
ual investors who lost money after acting on

Sources: Jeremy Kahn, “Frank Quattrone’s Heavy Hand,” Fortune, December 30, 2002, 78; Jeremy Kahn and Nelson D. Schwariz,

“A New Investor Era2 Hal” Fortune, November 25, 2002, 35-38; David Rynecki, “The Price of Being Right,” Fortune, February 4, 2001,
126-141; Nelson D. Schwartz and Jeremy Kahn, “Can This Bull Run Again,” Fortune, December 30, 2002, 68-82; and Alynda Wheat,
“Hall of Shame: Merrill Lynch-to-English Dictionary,” Fortune, April 29, 2002, 28.
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A manager’s primary goal is to maximize the value of his or her firm’s stock.
Value is based on the stream of cash flows the firm will generate in the future. But
how does an investor go about estimating future cash flows, and how does a man-
ager decide which actions are most likely to increase cash flows? The answers to
both questions lie in a study of the financial statements that publicly traded firms
must provide to investors. Here, “investors” include both institutions (banks,
insurance companies, pension funds, and the like) and individuals. Thus, this
chapter begins with a discussion of what the basic financial statements are, how
they are used, and what kinds of financial information users need.

The value of any business asset—whether it is a financial asset such as a stock
or a bond, or a real (physical) asset such as land, buildings, and equipment—depends
on the usable, after-tax cash flows the asset is expected to produce. Therefore, this
chapter also explains the difference between accounting income and cash flow.
Finally, since it is after-tax cash flow that is important, this chapter provides an
overview of the federal income tax system.

3.1 Financial Statements and Reports

Of the various reports corporations issue to their stockholders, the annual report is
probably the most important. Two types of information are provided in an annual
report. First, there is a verbal section, often presented as a letter from the chairman,
that describes the firm’s operating results during the past year and then discusses
new developments that will affect future operations. Second, the annual report pres-
ents four basic financial statements—the balance sheet, the income statement, the
statement of retained earnings, and the statement of cash flows. Taken together, these
statements give an accounting picture of the firm’s operations and financial posi-
tion. Detailed data are provided for the two or three most recent years, along with
historical summaries of key operating statistics for the past 5 or 10 years.!

The quantitative and verbal materials are equally important. The financial
statements report what has actually happened to assets, earnings, and dividends
over the past few years, whereas the verbal statements attempt to explain why
things turned out the way they did.

For illustrative purposes, we use data on MicroDrive Inc., a producer of disk
drives for microcomputers. Formed in 1982, MicroDrive has grown steadily
and has earned a reputation for being one of the best firms in the microcomputer

'Firms also provide less comprehensive quarterly reports. Larger firms file even more detailed statements, giving
breakdowns for each major division or subsidiary, with the Securities and Exchange Commission (SEC). These
reports, called 10K reports, are available on the SEC's Web site at http://www.sec.gov under the

heading “EDGAR.”


http://www.annualreportservice.com
http://www.annualreportservice.com
http://www.annualreportservice.com
http://www.sec.gov
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Corporate Valuation and Financial Statements

In Chapter 1, we told you that managers should strive  of its free cash flows (FCF). This chapter shows you
to make their firms more valuable, and that the value  how to use a company’s financial statements to cal-
of a firm is determined by the size, timing, and risk  culate FCF.

FCF, FCF, FCF, N FCF.,
(1 + WACC)' (1 + WACC)? (1 + WACC)? (

Value = S
1 + WACC)®

components industry. MicroDrive’s earnings dropped a bit in the most recent
year, and management blamed a three-month strike that kept the firm from fully
utilizing a new plant that had been financed mostly with debt. However, man-
agement went on to paint a more optimistic picture for the future, stating that full
operations had been resumed, that several new products had been introduced,
and that profits were expected to rise sharply. Of course, the profit increase may
not occur, and analysts should compare management’s past statements with sub-
sequent results when judging the credibility of the projected improvement. In any
event, the information contained in an annual report is used by investors to help form expec-
tations about future earnings and dividends.

SELF-TEST

What is the annual report, and what two types of information are given in it?
Why is the annual report of great interest to investors?
What four types of financial statements are typically included in the annual report?

3.2 The Balance Sheet

Table 3-1 shows MicroDrive’s most recent balance sheets, which represent
“snapshots” of its financial position on the last day of each year. Although most
companies report their balance sheets only on the last day of a given period, the
“snapshot” actually changes daily as inventories are bought and sold, as fixed
assets are added or retired, or as bank loan balances are increased or paid down.
Moreover, a retailer will have much larger inventories before Christmas than later
in the spring, so balance sheets for the same company can look quite different at
different times during the year.

The left side of a balance sheet lists assets, which are the “things” the company
owns. They are listed in order of “liquidity,” or length of time it typically takes
to convert them to cash at fair market values. The right side lists the claims that
various groups have against the company’s value, listed in the order in which
they must be paid. For example, suppliers may have a claim called “accounts
payable” that is due within 30 days, banks may have claims called “notes
payable” that are due within 90 days, and bondholders may have claims that are
not due for 20 years or more. Stockholders come last, for two reasons. First, their
claim represents ownership (or equity) and need never be “paid off.” Second, they
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@ MicroDrive Inc.: December 31 Balance Sheets (Millions of Dollars)

Assets 2007 2006 Liabilities and Equity 2007 2006
Cash and equivalents $§ 10 $ 15 Accounts payable $ 60 $ 30
Shortterm investments 0 65 Notes payable 110 60
Accounts receivable 375 315  Accruals 140 130
Inventories 615 415  Total current liabilities $ 310 $ 220
Total current assets $1,000 $ 810 Longterm bonds 754 580
Net plant and equipment 1,000 870  Total liabilities $1,064 $ 800
Preferred stock (400,000 40 40
shares)
Common stock (50,000,000 130 130
shares)
Retained earnings 766 710
Total common equity $ 896 $ 840
Total assets $2,000 $1,680 Total liabilities and equity $2,000 $1,680

D

e-resource

See FM12 Ch 03 Tool
Kit.xls for all details.

have a residual claim in the sense that they may receive payments only if the other
claimants have already been paid. The nonstockholder claims are liabilities from
the stockholders’ perspective. The amounts shown on the balance sheets are
called book values since they are based on the amounts recorded by bookkeepers
when assets are purchased or liabilities are issued. As you will see throughout this
textbook, book values may be very different from market values, which are the
current values as determined in the marketplace.

The following sections provide more information about specific asset, liability,
and equity accounts.

Assets

Cash, short-term investments, accounts receivable, and inventories are listed as
current assets, because MicroDrive is expected to convert them into cash within a
year. All assets are stated in dollars, but only cash represents actual money that
can be spent. Some marketable securities mature very soon, and can be converted
quickly into cash at prices close to their book values. These securities are called
“cash equivalents,” and they are included with cash. Therefore, MicroDrive could
write checks for a total of $10 million. Other types of marketable securities have a
longer time until maturity, and their market values are less predictable. These
securities are classified as “short-term investments.”

When MicroDrive sells its products to a customer but doesn’t demand imme-
diate payment, the customer then has an obligation called an “account receivable.”
The $375 million shown in accounts receivable is the amount of sales for which
MicroDrive has not yet been paid.

Inventories show the dollars MicroDrive has invested in raw materials, work-
in-process, and finished goods available for sale. MicroDrive uses the FIFO
(first-in, first-out) method to determine the inventory value shown on its balance
sheet ($615 million). It could have used the LIFO (last-in, first-out) method.



During a period of rising prices, by taking out old, low-cost inventory and leaving
in new, high-cost items, FIFO will produce a higher balance sheet inventory value
but a lower cost of goods sold on the income statement. (This is strictly used for
accounting; companies actually use older items first.) Because MicroDrive uses
FIFO, and because inflation has been occurring, (1) its balance sheet inventories
are higher than they would have been had it used LIFO, (2) its cost of goods sold
is lower than it would have been under LIFO, and (3) its reported profits are there-
fore higher. In MicroDrive’s case, if the company had elected to switch to LIFO, its
balance sheet would have inventories of $585 million rather than $615 million, and
its earnings (discussed in the next section) would have been reduced by $18 million.
Thus, the inventory valuation method can have a significant effect on financial
statements, which is important to know when comparing different companies.

Rather than treat the entire purchase price of a long-term asset (such as a fac-
tory, plant, or equipment) as an expense in the purchase year, accountants
“spread” the purchase cost over the asset’s useful life.? The amount they charge
each year is called the depreciation expense. Some companies report an amount
called “gross plant and equipment,” which is the total cost of the long-term assets
they have in place, and another amount called “accumulated depreciation,” which
is the total amount of depreciation that has been charged on those assets. Some
companies, such as MicroDrive, only report net plant and equipment, which is
gross plant and equipment less accumulated depreciation. Chapter 12 provides a
more detailed explanation of depreciation methods.

Liabilities and Equity

Accounts payable, notes payable, and accruals are listed as current liabilities,
because MicroDrive is expected to pay them within a year. When MicroDrive pur-
chases supplies but doesn’t immediately pay for them, it takes on an obligation
called an account payable. Similarly, when MicroDrive takes out a loan that must
be repaid within a year, it signs an IOU called a note payable. MicroDrive doesn’t
pay its taxes or its employees” wages daily, and the amount it owes on these items
at any point in time is called an “accrual,” or an “accrued expense.” Long-term
bonds are also liabilities because they, too, reflect a claim held by someone other
than a stockholder.

Preferred stock is a hybrid, or a cross between common stock and debt. In the
event of bankruptcy, preferred stock ranks below debt but above common stock.
Also, the preferred dividend is fixed, so preferred stockholders do not benefit if the
company’s earnings grow. Most firms do not use much, or even any, preferred stock,
so “equity” usually means “common equity” unless the words “total” or “preferred”
are included.

When a company sells shares of stock, the proceeds are recorded in the com-
mon stock account. Retained earnings are the cumulative amount of earnings that
have not been paid out as dividends. The sum of common stock and retained
earnings is called “common equity,” or sometimes just equity. If a company’s
assets could actually be sold at their book value, and if the liabilities and preferred

2This is called accrual accounting, which attempts to match revenues to the periods in which they are earned and
expenses fo the periods in which the effort to generate income occurred. Students sometimes call this “a cruel rule”
because it can be confusing.

3Companies sometimes break the total proceeds into two parts, one called “par” and the other called “paid-in-capital”
or “capital surplus.” For example, if a company sells shares of stock for $10, it might record $1 of par and $9 of
paid-in-capital. For most purposes, the distinction between par and paid-in-capital is not important, and most
companies use no-par stock.

The Balance Sheet
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stock were actually worth their book values, then a company could sell its assets,
pay off its liabilities and preferred stock, and the remaining cash would belong to
common stockholders. Therefore, common equity is sometimes called net
worth—it’s the assets net of the liabilities.

SELF-TEST

What is the balance sheet, and what information does it provide?

How is the order of the information shown on the balance sheet determined?

Why might a comfony’s December 31 balance sheet differ from its June 30 balance sheet?
i

A firm has $8 mil

on in total assets. It has $3 million in current liabilities, $2 million in long-term debt,

and $1 million in preferred stock. What is the total value of common equity? ($2 million)

3.3 The Income Statement

Table 3-2 gives the income statements for MicroDrive, which show its financial
performance over each of the last 2 years. Income statements can cover any peri-
od of time, but they are usually prepared monthly, quarterly, and annually. Unlike
the balance sheet, which is a snapshot of a firm at a point in time, the income state-
ment reflects performance during the period.

Subtracting operating costs from net sales but excluding depreciation and
amortization results in EBITDA, which stands for earnings before interest, taxes,
depreciation, and amortization. Depreciation and amortization are annual charges
that reflect the estimated costs of the assets used up each year. Depreciation
applies to tangible assets, such as plant and equipment, whereas amortization
applies to intangible assets such as patents, copyrights, trademarks, and goodwill.4
Because neither depreciation nor amortization is paid in cash, some analysts claim
that EBITDA is a better measure of financial strength than is net income. However,
as we show later in the chapter, EBITDA is not as important as free cash flow. In
fact, some financial wags have stated that EBITDA really stands for “earnings
before anything bad happens.”

The net income available to common shareholders, which is revenues less
expenses, taxes, and preferred dividends (but before paying common dividends),
is generally referred to as net income, although it is also called profit or earnings,
particularly in the news or financial press. Dividing net income by the number of
shares outstanding gives earnings per share (EPS), which is often called “the bot-
tom line.” Throughout this book, unless otherwise indicated, net income means
net income available to common stockholders.’

“The accounting treatment of goodwill resulting from mergers has changed in recent years. Rather than an annual
charge, companies are required to periodically evaluate the value of goodwill and reduce net income only if the
goodwill’s value has decreased materially (“become impaired,” in the language of accountants). For example,

in 2002 AOL Time Warner wrote off almost $100 billion associated with the AOL merger. It doesn’t take too

many $100 billion expenses to really hurt net income!

>Companies report “comprehensive income” as well as net income. Comprehensive income is equal to net income
plus several comprehensive income items. One example of comprehensive income is the unrealized gain or loss that
occurs when a marketable security, classified as “available for sale,” is marked-to-market. For our purposes, we
assume that there are no comprehensive income items, so we present only basic income statements throughout the
text. Although not required, some companies also report “pro forma income.” For example, if a company incurs an
expense that it doesn’t expect to recur, such as the closing of a plant, it might calculate pro forma income as though
it had not incurred the onetime expense. There are no hard and fast rules for calculating pro forma income, and
companies report it on a voluntary basis. As a result, it is often subject to abuse, with many companies finding ingen-
ious ways to make pro forma income higher than traditional income. The SEC and the Public Company Accounting
Oversight Board (PCAOB) are taking steps to reduce deceptive uses of pro forma reporting.



The Income Statement

@ MicroDrive Inc.: Income Statements for Years Ending December 31

(Millions of Dollars, Except for Per-Share Data)

2007 2006

Net sales $3,000.0 $2,850.0
Operating costs excluding depreciation

and amortization 2,616.2 2,497.0
Earnings before interest, taxes, depreciation,

and amortization (EBITDA) $ 383.8 $ 353.0
Depreciation 100.0 90.0
Amortization 0.0 0.0
Depreciation and amortization $ 100.0 $§ 900
Earnings before interest and taxes

(EBIT, or operating income) $ 283.8 $ 263.0

Less interest 88.0 60.0
Earnings before taxes (EBT) $ 1958 $ 203.0

Taxes (40%) 78.3 81.2
Net income before preferred dividends $ 1175 $ 1218

Preferred dividends 40 40
Net income $ 1135 $ 1178
Common dividends $ 575 $ 530
Addition to retained earnings $ 560 $ 6438
Per-Share Data
Common stock price $ 23.00 $ 26.00
Earnings per share (EPS)e $ 2.27 $ 2.36
Dividends per share (DPS)® $ 1.15 $ 1.06
Book value per share (BVPS)® $ 17.92 $ 16.80
Cash flow per share (CFPS)e $ 4.27 $ 4.16

There are 50,000,000 shares of common stock outstanding. Note that EPS is based on earnings after preferred dividends—that
is, on net income available to common stockholders. Calculations of the most recent EPS, DPS, BVPS, and CFPS are shown below:

Net income _ $113,500,000 B
Common shares outstanding 50,000,000

Earnings per share = EPS =

Dividends paid to common stockholders ~ $57,5

00,000
= $1.15.

Dividends per share = DPS =

Total common equity $896,000,000
Common shares outstanding ~ 50,000,000

Book value per share = BVPS =

Common shares outstanding ~ 50,000,000

Net income + Depreciation + Amortization ~ $213,500,000

= $17.92.

Cash flow per share = CFPS = -
Common shares outstanding

~ 50,000,000

89
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SELF-TEST

What is an income statement, and what information does it provide?

Why is earnings per share called “the bottom line”?

What is EBITDA?

Regarding the time period reported, how does the income statement differ from the balance sheet?

A firm has $2 million in earnings before taxes. The firm has an interest expense of $300,000 and
depreciation of $200,000; it has no amortization. What is its EBITDA? ($2.5 miﬁion)

3.4 Statement of Retained Earnings

Table 3-3, the statement of retained earnings, shows that MicroDrive began 2007
with $710 million of retained earnings, that during the year it earned $113.5 mil-
lion and paid out $57.5 in dividends, and that it plowed the difference, $56 mil-
lion, back into the business. These “corporate savings” caused retained earnings
to increase from $710 million at the end of 2006 to $766 million at the end of 2007.

Note that “retained earnings” represents a claim against assets, not an asset per
se. In 2007 MicroDrive’s stockholders allowed it to reinvest $56 million instead of
distributing the money as dividends, and management spent this money on new
assets. Thus, retained earnings as reported on the balance sheet does not represent
cash and is not “available” for the payment of dividends or anything else.®

@ MicroDrive Inc.: Statement of Retained Earnings for Year

Ending December 31, 2007 (Millions of Dollars)

@ Balance of retained earnings, December 31, 2006 $710.0
e-resource Add: Net income, 2007 113.5

See FM12 Ch 03 Tool Less: Dividends to common stockholders (57.5)°
Kit.xls for all details. Balance of retained earnings, December 31, 2007 $766.0

SELF-TEST

aHere, and throughout the book, parentheses are used to denote negative numbers.

What is the statement of retained earnings, and what information does it provide?

Why do changes in retained earnings occur?

Exp{ain why the following statement is true: “Retained earnings as reported on the balance sheet does
not represent cash and is not ‘available’ for the payment of dividends or anything else.”

A firm had a retained earnings balance of $3 million in the previous year. In the current year, its net income
is $2.5 million. If it pays $1 million in common dividends in the current year, what is its resulfing retained
earnings balance? ($4.5 million)

6The amount reported in the retained earnings account is not an indication of the amount of cash the firm has.
Cash (as of the balance sheet date) is found in the cash account, an asset account. A positive number in the retained
earnings account indicates only that in the past the firm earned some income, but its dividends paid were less than
its earnings. Even though a company reports record earnings and shows an increase in its retained earnings
account, it still may be short of cash.

The same situation holds for individuals. You might own a new BMW (no loan), lots of clothes, and an expensive
stereo, hence have a high net worth, but if you have only 23 cents in your pocket plus $5 in your checking account,
you will still be short of cash.



3.5 Net Cash Flow

Many financial analysts focus on net cash flow. A business’s net cash flow gen-
erally differs from its accounting profit because some of the revenues and
expenses listed on the income statement were not received or paid in cash
during the year. The relationship between net cash flow and net income can be
expressed as follows:

Net cash flow = Net income — Noncash revenues + Noncash charges. (3-1)

The primary examples of noncash charges are depreciation and amortization.
These items reduce net income but are not paid out in cash, so we add them back
to net income when calculating net cash flow. Another example of a noncash
charge is deferred taxes. In some instances, companies are allowed to defer tax
payments to a later date even though the tax payment is reported as an expense
on the income statement. Therefore, deferred tax payments are added to net
income when calculating net cash flow.” At the same time, some revenues may
not be collected in cash during the year, and these items must be subtracted from
net income when calculating net cash flow.

Typically, depreciation and amortization are by far the largest noncash items,
and in many cases the other noncash items roughly net out to zero. For this rea-
son, many analysts assume that net cash flow equals net income plus depreciation
and amortization:

Net cash flow = Net income + Depreciation and amortization.  (3-2)

To keep things simple, we will generally assume that Equation 3-2 holds. However,
you should remember that Equation 3-2 will not accurately reflect net cash flow in
those instances where there are significant noncash items beyond depreciation
and amortization.

We can illustrate Equation 3-2 with 2007 data for MicroDrive taken from
Table 3-2:

Net cash flow = $113.5 + $100.0 = $213.5 million.

To illustrate depreciation’s effect, suppose a machine with a life of 5 years and
a zero expected salvage value was purchased in 2006 for $100,000 and placed into
service in 2007. This $100,000 cost is not expensed in the purchase year; rather, it
is charged against production over the machine’s 5-year depreciable life. If the
depreciation expense were not taken, profits would be overstated, and taxes
would be too high. So, the annual depreciation charge is deducted from sales rev-
enues, along with such other costs as labor and raw materials, to determine
income. However, because the $100,000 was actually expended back in 2006, the
depreciation charged against income in 2007 and subsequent years is not a cash
outlay, as are labor or raw materials charges. Depreciation is a noncash charge, so
it must be added back to net income to obtain the net cash flow. If we assume that
all other noncash items (including amortization) sum to zero, then net cash flow
is simply equal to net income plus depreciation.

’Deferred taxes may arise, for example, if a company uses accelerated depreciation for tax purposes but straight-line
depreciation for reporting its financial statements to investors.

Net Cash Flow
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Financial Analysis on the Internet

A wide range of valuable financial information is
available on the Internet. With just a couple of clicks,
an investor can easily find the key financial state-
ments for most publicly traded companies. Here's a
partial (but by no means a complete) list of places
you can go to get started:

SELF-TEST

One of the very best sources of financial infor-
mation is Thomson Financial. Go to the tfext-
book’s Web site and follow the directions to
access ThomsonONE—Business School Edition.
An especially useful feature is the ability to down-
load up to 10 years of financial statements in
spreadsheet form. First, enter the ticker for a
company and click GO. From the top tab (in
dark blue), select Financials. This will show a
second row of items (in light blue). Selecting
More from this row will reveal a drop-down
menu. Select SEC Database Reports & Charts.
This will bring up another drop-down menu
which includes the ten-year balance sheets,
income statements, and statement of cash flows.
To download the financial statements into a
spreadsheet, first select one of the statements,
such as the TOYR Balance Sheet. The balance
sheets will then be displayed on your browser
page. To download, click on the Excel icon
toward the right of the light blue row at the top
of the ThomsonONE panel. This will bring up a
dialog box that lets you download the Excel file
to your computer.

Try Yahoo's finance Web site, http://finance
.yahoo.com. Here you will find updated market
information along with links to a variety of inter-
esting research sites. Enter a stock’s ticker sym-
bol, click GO, and you will see the stock’s current
price, along with recent news about the compa-
ny. The panel on the left has links to key statistics,
the company’s income statement, balance sheet,
statement of cash flows, and more. The Yahoo

site also has a list of insider transactions, so you
can tell if a company’s CEO and other key insid-
ers are buying or selling their company’s stock. In
addition, there is a message board where
investors share opinions about the company, and
there is a link to the company’s filings with the
Securities and Exchange Commission (SEC).
Note that, in most cases, a more complete list of
the SEC filings can be found at http://www
.sec.gov.

e Other sources for upto-date market information
are http://money.cnn.com, and htip://www.zacks
.com. These sites also provide financial state-
ments in standardized formats.

e Both http://www.bloomberg.com and http://
www.marketwatch.com have areas where you
can obtain stock quotes along with company
financials, links to Wall Street research, and
links to SEC filings.

e If you are looking for charts of key accounting
variables (for example, sales, inventory, depre-
ciation and amortization, and reported earn-
ings), along with the financial statements, take a
look at http://www.smartmoney.com.

e Another good place to look is http://www
.investor.reuters.com. Here you can find links to
analysts’ research reports along with the key
financial statements.

e Zacks (shown above) and http://www.hoovers
.com each has free research available along
with more detailed information provided to sub-
scribers.

Once you have accumulated all of this information,
you may be looking for sites that provide opinions
regarding the direction of the overall market and
views regarding individual stocks. Two popular sites
in this category are The Motley Fool's Web site, http://
www.fool.com, and the Web site for The Street.com,
http://www.thestreet.com.

Differentiate between net cash flow and accounting profit.
In accounting, the emphasis is on net income. What is emphasized in finance, and why is that item

emphasized?

A firm has net income of $5 million. Assuming that depreciation of $1 million is its only noncash expense,

what is the firm’s net cash flow? ($6 million)
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Statement of Cash Flows

3.6 Statement of Cash Flows

Even if a company reports a large net income during a year, the amount of cash
reported on its year-end balance sheet may be the same or even lower than its
beginning cash. The reason is that its net income can be used in a variety of ways,
not just kept as cash in the bank. For example, the firm may use its net income to
pay dividends, to increase inventories, to finance accounts receivable, to invest in
fixed assets, to reduce debt, or to buy back common stock. Indeed, the company’s
cash position as reported on its balance sheet is affected by a great many factors,
including the following:

1. Net income before preferred dividends. Other things held constant, a posi-
tive net income will lead to more cash in the bank. However, as we discuss
below, other things generally are not held constant.

2. Noncash adjustments to net income. To calculate cash flow, it is necessary
to adjust net income to reflect noncash revenues and expenses, such as
depreciation and deferred taxes, as shown above in the calculation of net
cash flow.

3. Changes in working capital. Increases in current assets other than cash, such
as inventories and accounts receivable, decrease cash, whereas decreases in
these accounts increase cash. For example, if inventories are to increase, the
firm must use some of its cash to acquire the additional inventory. Conversely,
if inventories decrease, this generally means the firm is selling inventories and
not replacing all of them, hence generating cash. On the other hand, if payables
increase, the firm has received additional credit from its suppliers, which saves
cash, but if payables decrease, this means it has used cash to pay off its sup-
pliers. Therefore, increases in current liabilities such as accounts payable
increase cash, whereas decreases in current liabilities decrease cash.

4. Investments. If a company invests in fixed assets or short-term financial
investments, this will reduce its cash position. On the other hand, if it sells
some fixed assets or short-term investments, this will increase cash.

5. Security transactions and dividend payments. If a company issues
stock or bonds during the year, the funds raised will increase its cash posi-
tion. On the other hand, if the company uses cash to buy back outstanding
stock or to pay off debt, or if it pays dividends to its shareholders, this will
reduce cash.

Each of the above factors is reflected in the statement of cash flows, which
summarizes the changes in a company’s cash position. The statement separates
activities into three categories, plus a summary section:

1. Operating activities, which includes net income, depreciation, changes in
current assets and liabilities other than cash, short-term investments, and
short-term debt.

2. Investing activities, which includes investments in or sales of fixed assets and
short-term financial investments.

3. Financing activities, which includes raising cash by issuing short-term debt,
long-term debt, or stock. Also, because both dividends paid and cash used to
buy back outstanding stock or bonds reduce the company’s cash, such trans-
actions are included here.
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Accounting texts explain how to prepare the statement of cash flows, but the
statement is used to help answer questions such as these: Is the firm generating
enough cash to purchase the additional assets required for growth? Is the firm gen-
erating any extra cash that can be used to repay debt or to invest in new products?
Such information is useful both for managers and investors, so the statement of
cash flows is an important part of the annual report.

(Ez=D
MicroDrive Inc.: Statement of Cash Flows for 2007

(Millions of Dollars)

Cash Provided or Used

Operating Activities
Net income before preferred dividends $117.5
Adjustments:
Noncash adjustments:
Depreciation® 100.0

Due to changes in working capital:®

Increase in accounts receivable (60.0)
Increase in inventories (200.0)
Increase in accounts payable 30.0
Increase in accruals 10.0
Net cash provided by operating activities ($ 2.5
Investing Activities
Cash used to acquire fixed assetse ($230.0)
Sale of shortterm investments $ 65.0
Net cash provided by investing activities ($165.0)
Financing Activities
Increase in notes payable $ 50.0
Increase in bonds outstanding 174.0
Payment of preferred and common dividends (61.5)
Net cash provided by financing activities $162.5
Summary
Net change in cash ($ 5.0
Cash at beginning of year 15.0
Cash at end of year $ 100

9Depreciation is a noncash expense that was deducted when calculating net income.

It must be added back to show the correct cash flow from operations.

bAn increase in a current asset decreases cash. An increase in a current liability increases cash. For example,
inventories increased by $200 million and therefore reduced cash by a like amount.

<The net increase in fixed assets is $130 million; however, this net amount is after a deduction for the year’s
depreciation expense. Depreciation expense would have to be added back to find the increase in gross fixed
assets. From the company’s income statement, we see that the 2007 depreciation expense is $100 million; thus,
expenditures on fixed assets were actually $230 million.
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Table 3-4 shows MicroDrive’s statement of cash flows as it would appear in the
company’s annual report. The top section shows cash generated by and used in oper-
ations—for MicroDrive, operations provided net cash flows of minus $2.5 million.
This subtotal, the minus $2.5 million net cash flow provided by operating activ-
ities, is in many respects the most important figure in any of the financial statements.
Profits as reported on the income statement can be “doctored” by such tactics as
depreciating assets too slowly, not recognizing bad debts promptly, and the like.
However, it is far more difficult to simultaneously doctor profits and the working
capital accounts. Therefore, it is not uncommon for a company to report positive net
income right up to the day it declares bankruptcy. In such cases, however, the
net cash flow from operations almost always began to deteriorate much earlier, and
analysts who kept an eye on cash flow could have predicted trouble. Therefore, if
you are ever analyzing a company and are pressed for time, look first at the trend in
net cash flow provided by operating activities, because it will tell you more than any
other number.

The second section shows investing activities. MicroDrive purchased fixed
assets totaling $230 million and sold $65 million of short-term investment, for
a net cash flow from investing activities of minus $165 million.

The third section, financing activities, includes borrowing from banks (notes
payable), selling new bonds, and paying dividends on common and preferred stock.
MicroDrive raised $224 million by borrowing, but it paid $61.5 million
in preferred and common dividends. Therefore, its net inflow of funds from financ-
ing activities was $162.5 million.

In the summary, where all of these sources and uses of cash are totaled, we see
that MicroDrive’s cash outflows exceeded its cash inflows by $5 million during
2007; that is, its net change in cash was a negative $5 million.

MicroDrive’s statement of cash flows should be worrisome to its managers and
to outside analysts. The company had a $2.5 million cash shortfall from operations,
it spent an additional $230 million on new fixed assets, and it paid out another $61.5
million in dividends. It covered these cash outlays by borrowing heavily and by lig-
uidating $65 million of short-term investments. Obviously, this situation cannot
continue year after year, so something will have to be done. Later in the chapter
we consider some of the actions MicroDrive’s financial staff might recommend to
ease the cash flow problem.?

SELF-TEST

What types of questions does the statement of cash flows answer?

Identify and briefly explain the three different categories of activities shown in the statement of cash
flows.

A firm has inventories of $2 million for the previous year and $1.5 million for the current year. What
impact does this have on net cash provided by operations? (Increase of $500,000)

3.7 Modifying Accounting Data
for Managerial Decisions

Thus far in the chapter we have focused on financial statements as they are
presented in the annual report. However, these statements are designed more for
use by creditors and tax collectors than for managers and stock analysts.
Therefore, certain modifications are needed for use in corporate decision making.

8For a more detailed discussion of financial statement analysis, see Lyn M. Fraser and Aileen Ormiston,
Understanding Financial Statements, 8th ed. (Upper Saddle River, NJ: Prentice-Hall, 2007).
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In the following sections we discuss how financial analysts combine stock prices
and accounting data to make the statements more useful.

Operating Assets and Total Net Operating Capital

Different firms have different financial structures, different tax situations, and
different amounts of nonoperating assets. These differences affect traditional
accounting measures such as the rate of return on equity. They can cause two
firms, or two divisions within a single firm, that actually have similar operations
to appear to be operated with different efficiency. This is important, because if
managerial compensation systems are to function properly, operating managers
must be judged and compensated for those things that are under their control, not
on the basis of things outside their control. Therefore, to judge managerial per-
formance, we need to compare managers’ ability to generate operating income
(EBIT) with the operating assets under their control.

The first step in modifying the traditional accounting framework is to
divide total assets into two categories, operating assets, which consist of the
assets necessary to operate the business, and nonoperating assets, which
include cash and short-term investments above the level required for normal
operations, investments in subsidiaries, land held for future use, and the like.
Moreover, operating assets are further divided into operating current assets,
such as inventory, and long-term operating assets, such as plant and equip-
ment. Obviously, if a manager can generate a given amount of profit and cash
flow with a relatively small investment in operating assets, then the amount of
capital investors must put up is reduced and the rate of return on that capital
increases.

Most capital used in a business is supplied by investors—stockholders, bond-
holders, and lenders such as banks. Investors must be paid for the use of their
money, with payment coming as interest in the case of debt and as dividends plus
capital gains in the case of stock. So, if a company buys more assets than it actu-
ally needs, and thus raises too much capital, then its capital costs will be unnec-
essarily high.

Must all of the capital used to acquire assets be obtained from investors?
The answer is no, because some of the funds are provided as a normal conse-
quence of operations. For example, some funds will come from suppliers and be
reported as accounts payable, while other funds will come as accrued wages and
accrued taxes, which amount to short-term loans from workers and tax authorities.
Such funds are called operating current liabilities. Therefore, if a firm needs
$100 million of assets, but it has $10 million of accounts payable and another
$10 million of accrued wages and taxes, then its investor-supplied capital would be
only $80 million.

Net operating working capital is defined as operating current assets minus
operating current liabilities. In other words, net operating working capital is the
working capital acquired with investor-supplied funds. Here is the definition in
equation form:

Net operating ~  Operating current Operating current

working capital assets liabilities (3-3)
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Now think about how these concepts can be used in practice. First, all
companies must carry some cash to “grease the wheels” of their operations.
Companies continuously receive checks from customers and write checks to
suppliers, employees, and so on. Because inflows and outflows do not coincide
perfectly, a company must keep some cash in its bank account. In other words,
some cash is required to conduct operations. The same is true for most other cur-
rent assets, such as inventory and accounts receivable, which are required for nor-
mal operations. However, any short-term securities the firm holds generally result
from investment decisions made by the treasurer, and they are not used in the core
operations. Therefore, short-term investments are normally excluded when calcu-
lating net operating working capital.’

Some current liabilities—especially accounts payable and accruals—arise in
the normal course of operations. Moreover, each dollar of such current liabilities
is a dollar that the company does not have to raise from investors to acquire cur-
rent assets. Therefore, to calculate net operating working capital, we deduct these
operating current liabilities from the operating current assets. Other current lia-
bilities that charge interest, such as notes payable to banks, are treated as investor-
supplied capital and thus are not deducted when calculating net working capital.

If you are ever uncertain about an item, ask yourself whether it is a natural
consequence of operations or if it is a discretionary choice, such as a particular
method of financing, or an investment in a financial asset. If it is discretionary, it
is not an operating asset or liability.

We can apply these definitions to MicroDrive, using the balance sheet data
given in Table 3-1. Here is the net operating working capital for 2007:

Net operating working capital = (Cash + Accounts receivable + Inventories)
— (Accounts payable + Accruals)

= ($10 + $375 + $615) — ($60 + $140)
= $800 million.

MicroDrive’s total net operating capital at year-end 2007 was the sum of its net
operating working capital and its operating long-term assets (which consist only
of net plant and equipment):

Total net operating capital = (Net operating working capital)
+ (Operating long-term assets)

= $800 + $1,000

= $1,800 million.

(3-4)

For the previous year, net operating working capital was

($15 + $315 + $415) — ($30 + $130)
$585 million.

Net operating working capital

°If the marketable securities are held as a substitute for cash, and therefore reduce the cash requirements, then they
may be classified as part of operating working capital. Generally, though, large holdings of marketable securities
are held as a reserve for some contingency or else as a temporary “parking place” for funds prior to an acquisition,
a major capital investment program, or the like.
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Adding the $870 million of fixed assets, its total operating capital at year-end
2006 was
Total net operating capital = $585 + $870

= $1,455 million.

Notice that we have defined total net operating capital as the sum of net
operating working capital and operating long-term assets. In other words, our
definition is in terms of operating assets and liabilities. However, we can also cal-
culate total net operating capital by adding up the funds provided by investors,
such as notes payable, long-term bonds, preferred stock, and common equity.
For MicroDrive, the total capital provided by investors at year-end 2006 was
$60 + $580 + $40 + $840 = $1,520 million. Of this amount, $65 million was tied
up in short-term investments, which are not directly related to MicroDrive’s oper-
ations. Therefore, only $1,520 — $65 = $1,455 million of investor-supplied capital
was used in operations. Notice that this is exactly the same value as calculated
above. This shows that we can calculate total net operating capital either from net
operating working capital and operating long-term assets or from the investor-
supplied funds. We usually base our calculations upon the first definition since it
is possible to perform this calculation for a division, whereas it is not possible to
do so using the definition based on investor-supplied capital.

We use the terms total net operating capital, operating capital, net operating
assets, and capital to mean the same thing. Unless we specifically say “investor-
supplied capital,” we are referring to total net operating capital.

MicroDrive increased its operating capital to $1,800 from $1,455 million, or by
$345 million, during 2007. Furthermore, most of this increase went into working cap-
ital, which rose from $585 to $800 million, or by $215 million. This 37% increase in net
operating working capital versus a sales increase of only 5% (from $2,850 to $3,000
million) should set off warning bells in your head: Why did MicroDrive tie up so
much additional cash in working capital? Is the company gearing up for a big
increase in sales, or are inventories not moving and receivables not being collected?
We will address these questions in detail in Chapter 4, when we cover ratio analysis.

Net Operating Profit After Taxes (NOPAT)

If two companies have different amounts of debt, hence different amounts of
interest charges, they could have identical operating performances but different
net incomes—the one with more debt would have a lower net income. Net income
is certainly important, but it does not always reflect the true performance of a
company’s operations or the effectiveness of its operating managers. A better
measurement for comparing managers’ performance is net operating profit after
taxes, or NOPAT, which is the amount of profit a company would generate if it
had no debt and held no financial assets. NOPAT is defined as follows:"

NOPAT = EBIT(1 — Tax rate). (3-5)

19For firms with a more complicated tax situation, it is better to define NOPAT as follows: NOPAT = (Net income
before preferred dividends) + (Net interest expense)(1 — Tax rate). Also, if firms are able to defer paying some of
their taxes, perhaps by the use of accelerated depreciation, then NOPAT should be adjusted to reflect the taxes that
the company actually paid on its operating income. See P. Daves, M. Ehrhardt, and R. Shrieves, Corporate
Valuation: A Guide for Managers and Investors (Mason, OH: Thomson South-Western, 2004) for a detailed explana-
tion of these and other adjustments. Also see Tim Koller, Marc Goedhart, and David Wessels, Valuation: Measuring
and Managing the Value of Companies (Hoboken, N.J.: John Wiley & Sons, Inc., 2005) and G. Bennett Stewart,
The Quest for Value (New York: Harper Collins, 1991).
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Financial Bamboozling: How to Spot It

Recent accounting frauds by Enron, WorldCom,
Xerox, Merck, Arthur Andersen, Tyco, and many oth-
ers have shown that analysts can no longer blindly
assume that a firm’s published financial statements are
the best representation of its financial position.
Clearly, many companies were “pushing the enve-
lope” if not outright lying in an effort to make their
companies look better.

A recent Fortune article points out that there are
only three basic ways to manipulate financial state-
ments: moving earnings from the future to the pres-
ent, avoiding taxes, or hiding debt. For example,
suppose one telecom firm (think WorldCom or
Global Crossing) sold the right to use parts of its
fiber-optic network for 10 years to another telecom
firm for $100 million. The seller would immediately
record revenues of $100 million. The buyer, how-
ever, could spread the expense over 10 years and
report an expense of only $10 million this year. The
buyer would simultaneously sell similar rights to the
original seller for $100 million. This way, no cash
changes hands, both companies report an extra
$100 million in revenue, but each reports a cost of
only $10 million. Thus, both companies “created”
an extra $90 million in pretax profits, without
doing anything. Of course, both companies will
have to report an extra $10 million expense each
year for the remaining 9 years, but they have each

utive bonuses. To boost earnings next year, all they
have to do is play the same game, but on a bigger

scale.

For hiding debt, it's hard to beat Enron’s special
purpose entities (SPEs). These SPEs owed hundreds of
millions of dollars, and it turned out that Enron was
responsible for this debt, even though it never

showed up on Enron’s financial statements.

How can you spot bamboozling? Here are some
tips. When companies have lots of write-offs or
charges for restructuring, it could be that they are
planning on managing earnings in the future. In other
words, they sandbag this year to pad next year’s
earnings. Beware of serial acquirers, especially if
they use their own stock to buy other companies. This
can increase reported earnings, but it offen erodes
value since the acquirer usually pays a large premi-
um for the target. Watch out for companies that
depreciate their assets much slower than others in the
industry (this is shown in the financial statement's
footnotes). This causes their current earnings to look
larger than their competitors’, even though they
aren’t actually performing any better. Perhaps the
best evidence of bamboozling is if earnings are con-
sistently growing faster than cash flows, which almost

always indicates a financial scam.

Sources: Geoffrey Colvin, “Bamboozling: A Field Guide,” Fortune,

July 8, 2002, 51; and Shawn Tully, “Don’t Get Burned,” Fortune,

boosted shortterm profits and thus this year’s exec-  February 18, 2002, 87-90.

Using data from the income statements of Table 3-2, MicroDrive’s 2007 NOPAT is
found to be

NOPAT = $283.8(1 — 0.4) = $283.8(0.6) = $170.3 million.

This means MicroDrive generated an after-tax operating profit of $170.3 mil-
lion, a little better than its previous NOPAT of $263(0.6) = $157.8 million.
However, the income statements in Table 3-2 show that MicroDrive’s earnings per
share actually declined. This decrease in EPS was caused by an increase in inter-
est expense, and not by a decrease in operating profit. Moreover, the balance
sheets in Table 3-1 show an increase in debt. But why did MicroDrive increase its
debt? As we just saw, its investment in operating capital increased dramatically
during 2007, and that increase was financed primarily with debt.

Free Cash Flow

Earlier in this chapter, we defined net cash flow as net income plus noncash
adjustments, which typically means net income plus depreciation. Note, though,
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that cash flows cannot be maintained over time unless depreciated fixed assets are
replaced, so management is not completely free to use net cash flows however it
chooses. Therefore, we now define another term, free cash flow (FCF), which is
the cash flow actually available for distribution to investors after the company has
made all the investments in fixed assets and working capital necessary to sustain ongoing
operations.

When you studied income statements in accounting, the emphasis was
probably on the firm’s net income, which is its accounting profit. However, the
value of a company’s operations is determined by the stream of cash flows that
the operations will generate now and in the future. To be more specific, the
value of operations depends on all the future expected free cash flows (FCF),
defined as after-tax operating profit minus the amount of new investment in
working capital and fixed assets necessary to sustain the business. Thus, free
cash flow represents the cash that is actually available for distribution to
investors. Therefore, the way for managers to make their companies more valuable is to
increase free cash flow.

Calculating Free Cash Flow

As shown earlier in the chapter, MicroDrive had $1,455 million of total net oper-
ating capital at the end of 2006, but $1,800 million at the end of 2007. Therefore,
during 2007, it made a net investment in operating capital of

Net investment in operating capital = $1,800 — $1,455 = $345 million.
MicroDrive’s free cash flow in 2007 was
FCF = NOPAT — Net investment in operating capital

$170.3 — $345 (3-6)
—$174.7 million.

Net fixed assets rose from $870 to $1,000 million, or by $130 million. However,
MicroDrive reported $100 million of depreciation, so its gross investment in fixed
assets was $130 + $100 = $230 million for the year. With this background, we find
the gross investment in operating capital as follows:

Gross investment in Net investment in

operating capital ~  operating capital T Depreciation

$345 + $100 = $445 million.

(3-7)

Because depreciation is a noncash expense, some analysts calculate operating
cash flow as

Operating cash flow = NOPAT + Depreciation. (3-8)
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MicroDrive’s most recent operating cash flow is

Operating cash flow = NOPAT + Depreciation = $170.3 + $100 = $270.3.

An algebraically equivalent expression for free cash flow in terms of operating
cash flow and gross investment in operating capital is

FCF = Operating cash flow — Gross investment in operating capital
($170.3 + $100) — $445 (3-9)
—$174.7 million.

Equations 3-6 and 3-9 are equivalent because depreciation is added to both
NOPAT and net investment in Equation 3-6 to arrive at Equation 3-9. We usually
use Equation 3-6, because it saves us this step.

The Uses of FCF

Recall that free cash flow (FCF) is the amount of cash that is available for distribution
to all investors, including both shareholders and debtholders. There are five good
uses for FCF:

1. Pay interest to debtholders, keeping in mind that the net cost to the company
is the after-tax interest expense.

Repay debtholders, that is, pay off some of the debt.

Pay dividends to shareholders.

Repurchase stock from shareholders.

Buy short-term investments or other nonoperating assets.

Gl N

Recall that the company does not have to use FCF to acquire operating assets since,
by definition, FCF already takes into account the purchase of all operating assets
needed to support growth. Unfortunately, there is evidence to suggest that some
companies with high FCF tend to make unnecessary investments that don’t add
value, such as paying too much to acquire some other company. Thus, high FCF can
cause waste if managers fail to act in the best interest of shareholders.
As discussed in Chapter 1, this is called an agency cost, since managers are hired as
agents to act on behalf of stockholders. We discuss agency costs and ways to control
them in Chapter 15, where we discuss value-based management and corporate gov-
ernance, and in Chapter 16, where we discuss the choice of capital structure.

In practice, most companies combine these five uses in such a way that the net
total is equal to FCF. For example, a company might pay interest and dividends,
issue new debt, and also sell some of its marketable securities. Some of these activi-
ties are cash outflows (for example, paying interest and dividends) and some are
cash inflows (for example, issuing debt and selling marketable securities), but the net
cash flow from these five activities is equal to FCE

FCF and Corporate Value

FCF is the amount of cash available for distribution to investors, and, as a result,
the value of a company depends on the present value of its expected future FCFs,

101
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discounted at the company’s weighted average cost of capital (WACC).
Subsequent chapters will develop the tools needed to forecast FCFs and evaluate
their risk. Chapter 15 ties all this together with a model that is used to calculate the
value of a company. Even though you do not yet have all the tools to apply the
model, it's important that you understand this basic concept: FCF is the cash available
for distribution to investors. Therefore, the value of a firm primarily depends on its expected
future FCFs.

Evaluating FCF, NOPAT, and Operating Capital

Even though MicroDrive had a positive NOPAT, its very high investment in operat-
ing assets resulted in a negative free cash flow. Because free cash flow is what is avail-
able for distribution to investors, not only was there nothing for investors, but
investors actually had to provide additional money to keep the business going.
Investors provided most of this new money as debt.

Is a negative free cash flow always bad? The answer is, “Not necessarily; it
depends on why the free cash flow was negative.” If FCF was negative because
NOPAT was negative, that is a bad sign, because then the company is probably expe-
riencing operating problems. However, many high-growth companies have positive
NOPAT but negative free cash flow because they are making large investments in
operating assets to support growth. There is nothing wrong with profitable growth,
even if it causes negative cash flows.

One way to determine whether growth is profitable is by examining the return
on invested capital (ROIC), which is the ratio of NOPAT to total operating capital.
If the ROIC exceeds the rate of return required by investors, then a negative free
cash flow caused by high growth is nothing to worry about. Chapter 15 discusses
this in detail.

To calculate the ROIC, we first calculate NOPAT and operating capital. The
return on invested capital (ROIC) is a performance measure that indicates how much
NOPAT is generated by each dollar of operating capital:

ROIC = N(,)PAT T (3-10)
Operating capital

If ROIC is greater than the rate of return investors require, which is the weighted
average cost of capital (WACC), then the firm is adding value.

As noted earlier, a negative current FCF is not necessarily bad, provided it is
due to high growth. For example, during the late 1990s Home Depot had negative
FCF due to its rapid growth, but it also had a very high ROIC, and this high ROIC
resulted in a high market value for the stock.

MicroDrive had an ROIC in 2007 of 9.46% ($170.3/%$1,800 = 0.0946). Is this
enough to cover its cost of capital? We'll answer that question in the next section.

SELF-TEST

What is net operating working capital? Why does it exclude most short-term investments and also notes

payable?

What is total net operating capital? Why is it important for managers to calculate a company’s capital
requirements?

Why is NOPAT a better performance measure than net income?

What is free cash flow? Why is it important?

A firm's total net operating capital for the previous year was $2 million. For the current year, its total net
operating capital is $2.5 million and its NOPAT is $1.2 million. What is its free cash flow for the current
year? ($700,000)



3.8 MVA and EVA

Neither traditional accounting data nor the modified data discussed in the
preceding section incorporates stock prices, even though the primary goal of
management is to maximize the firm’s stock price. Financial analysts have there-
fore developed two additional performance measures, MVA, or Market Value
Added, and EVA, or Economic Value Added. These concepts are discussed in
this section.™

Market Value Added (MVA)

The primary goal of most firms is to maximize shareholders’ wealth. This goal
obviously benefits shareholders, but it also helps to ensure that scarce resources
are allocated efficiently, which benefits the economy. Shareholder wealth is maxi-
mized by maximizing the difference between the market value of the firm’s stock
and the amount of equity capital that was supplied by shareholders. This differ-
ence is called the Market Value Added (MVA):

MVA = Market value of stock — Equity capital supplied by shareholders

= (Shares outstanding)(Stock price) — Total common equity. B-11)

To illustrate, consider Coca-Cola. In May 2006, its total market equity value
was $104.8 billion, while its balance sheet showed that stockholders had put up
only $16.4 billion. Thus, Coca-Cola’s MVA was $104.8 — $16.4 = $88.4 billion. This
$88.4 billion represents the difference between the money that Coca-Cola’s stock-
holders have invested in the corporation since its founding—including retained
earnings—versus the cash they could get if they sold the business. The higher its
MVA, the better the job management is doing for the firm’s shareholders.

Sometimes MVA is defined as the total market value of the company minus
the total amount of investor-supplied capital:

MVA = Total market value — Total investor supplied capital
= (Market value of stock + Market value of debt) (3-11aq)
— Total investor supplied capital.

For most companies, the total amount of investor-supplied capital is the sum of
equity, debt, and preferred stock. We can calculate the total amount of investor-
supplied capital directly from their reported values in the financial statements.
The total market value of a company is the sum of the market values of common
equity, debt, and preferred stock. It is easy to find the market value of equity, since
stock prices are readily available, but it is not always easy to find the market value
of debt. Hence, many analysts use the value of debt that is reported in the finan-
cial statements, the debt’s book value, as an estimate of its market value.

""The concepts of EVA and MVA were developed by Joel Stern and Bennett Stewart, co-founders of the consulting
firm Stern Stewart & Company. Stern Stewart copyrighted the terms “EVA” and “MVA,” so other consulting firms have
given other names to these values. Still, EVA and MVA are the terms most commonly used in practice.
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For Coca-Cola, the total amount of reported debt was about $5.7 billion, and
Coca-Cola had no preferred stock. Using this as an estimate of the market value of
debt, Coke’s total market value was $104.8 + $5.7 = $110.5 billion. The total amount
of investor-supplied funds was $16.4 + $5.7 = $22.1 billion. Using these total val-
ues, the MVA was $110.5 — $22.1 = $88.4 billion. Note that this is the same answer
that we got using the previous definition of MVA. Both methods will give the same
result if the market value of debt is approximately equal to its book value.

Economic Value Added (EVA)

Whereas MVA measures the effects of managerial actions since the very inception
of a company, Economic Value Added (EVA) focuses on managerial effectiveness
in a given year. The basic EVA formula is as follows:

EVA = Net operating profit after taxes (NOPAT)
— After-tax dollar cost of capital used to support operations (3-12)
= EBIT(1 — Tax rate) — (Total net operating capital )( WACC).

We can also calculate EVA in terms of ROIC:
EVA = (Operating capital )(ROIC — WACC). (3-13)

As this equation shows, a firm adds value—that is, has a positive EVA—if its
ROIC is greater than its WACC. If WACC exceeds ROIC, then new investments in
operating capital will reduce the firm’s value.

EVA is an estimate of a business’s true economic profit for the year, and it dif-
fers sharply from accounting profit.!> EVA represents the residual income that
remains after the cost of all capital, including equity capital, has been deducted,
whereas accounting profit is determined without imposing a charge for equity
capital. As we discuss in Chapter 10, equity capital has a cost, because funds pro-
vided by shareholders could have been invested elsewhere, where they would
have earned a return. Shareholders give up the opportunity to invest elsewhere
when they provide capital to the firm. The return they could earn elsewhere
in investments of equal risk represents the cost of equity capital. This cost is an
opportunity cost rather than an accounting cost, but it is quite real nevertheless.

Note that when calculating EVA we do not add back depreciation. Although
it is not a cash expense, depreciation is a cost since worn-out assets must be
replaced, and it is therefore deducted when determining both net income and
EVA. Our calculation of EVA assumes that the true economic depreciation of the
company’s fixed assets exactly equals the depreciation used for accounting and
tax purposes. If this were not the case, adjustments would have to be made to
obtain a more accurate measure of EVA.

12The most important reason EVA differs from accounting profit is that the cost of equity capital is deducted when
EVA is calculated. Other factors that could lead to differences include adjustments that might be made to deprecia-
tion, fo research and development costs, to inventory valuations, and so on. These other adjustments also can affect
the calculation of investor-supplied capital, which affects both EVA and MVA. See Stewart, The Quest for Value, cited
in footnote 10.



@ MVA and EVA for MicroDrive, Inc. (Millions of Dollars)

2007 2006

MVA Calculation
Price per share $ 23.0 $ 260
Number of shares (millions) 50.0 50.0
Market value of equity = Share price (Number

of shares) $1,150.0 $1,300.0
Book value of equity $ 896.0 $ 840.0
MVA = Market value — Book value $ 254.0 $ 460.0
EVA Calculation -
EBIT $ 283.8 $ 263.0
Tax rate 40% 40%
NOPAT = EBIT(1 — T) $ 170.3 $ 157.8
Total investor-supplied operating capital® $1,800.0 $1,455.0
Weighted average cost of capital, WACC (%) 11.0% 10.8%
Dollar cost of capital = Operating capital (WACC) $ 198.0 $157.1
EVA = NOPAT — Dollar cost of capital $ 27.7) $ 0.7
ROIC = NOPAT/Operating capital 9.46% 10.85%
ROIC — Cost of capital = ROIC — WACC (1.54%) 0.05%
EVA = (Operating capital)(ROIC — WACC) $ 27.7) $ 0.7

“Investor-supplied operating capital equals the sum of notes payable, long-term debt, preferred stock, and com-
mon equity, less shortterm investments. It could also be calculated as total liabilities and equity minus accounts
payable, accruals, and shortterm investments. It is also equal to total net operating capital.

EVA measures the extent to which the firm has increased shareholder value.
Therefore, if managers focus on EVA, this will help to ensure that they operate
in a manner that is consistent with maximizing shareholder wealth. Note too
that EVA can be determined for divisions as well as for the company as a whole,
so it provides a useful basis for determining managerial performance at all lev-
els. Consequently, EVA is being used by an increasing number of firms as the
primary basis for determining managerial compensation.

Table 3-5 shows how MicroDrive’s MVA and EVA are calculated. The stock
price was $23 per share at year-end 2007, down from $26 per share the previous
year. Its WACC, which is the percentage after-tax cost of capital, was 10.8% in
2006 and 11.0% in 2007, and its tax rate was 40%. Other data in Table 3-5 were
given in the basic financial statements provided earlier in the chapter.

Note first that the lower stock price and the higher book value of equity (due
to retaining earnings during 2007) combined to reduce the MVA. The 2007 MVA
is still positive, but $460 — $254 = $206 million of stockholders” value was lost
during the year.

EVA for 2006 was just barely positive, and in 2007 it was negative. Operating
income (NOPAT) rose, but EVA still declined, primarily because the amount of
capital rose more sharply than NOPAT—by about 26% versus 8%—and the cost
of this additional capital pulled EVA down.
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Investors need to be cautious when they review finan-
cial statements. While companies are required to fol-
low GAAP, managers still have quite a lot of discre-
tion in deciding how and when to report certain
transactions. Consequently, two firms in exactly the
same operating situation may report financial state-
ments that convey different impressions about their
financial strength. Some variations may stem from
legitimate differences of opinion about the correct
way to record transactions. In other cases, managers
may choose to report numbers in a way that helps
them present either higher earnings or more stable
earnings over fime. As long as they follow GAAP,
such actions are not illegal, but these differences
make it harder for investors to compare companies
and gauge their true performances.

Unfortunately, there have also been cases where
managers overstepped the bounds and reported
fraudulent statements. Indeed, a number of high-
profile executives have faced criminal charges
because of their misleading accounting practices. For
example, in June 2002 it was discovered that
WorldCom (now called MCI) had committed the most

Financial Statements, Cash Flow, and Taxes

massive accounting fraud of all time by recording over
$7 billion of ordinary operating costs as capital expen-
ditures, thus overstating net income by the same
amount.

WorldCom's published financial statements fooled
most investors—investors bid the stock price up to
$64.50, and banks and other lenders provided the
company with more than $30 billion of loans. Arthur
Andersen, the firm’s auditor, was faulted for not
detecting the fraud. WorldCom'’s CFO and CEO were
convicted and Arthur Andersen went bankrupt. But that
didn't help the investors who relied on the published
financial statements.

In response to these and other abuses, Congress
passed the Sarbanes-Oxley Act of 2002. One of its
provisions requires both the CEO and the CFO to
sign a statement certifying that the “financial state-
ments and disclosures fairly represent, in all material
respects, the operations and financial condition” of
the company. This will make it easier to haul off in
handcuffs a CEO or CFO who has been misleading
investors. Whether this will prevent future financial
fraud remains to be seen.

Recall also that net income fell, but not nearly so dramatically as the decline
in EVA. Net income does not reflect the amount of equity capital employed, but
EVA does. Because of this omission, net income is not as useful as EVA for setting
corporate goals and measuring managerial performance.

We will have more to say about both MVA and EVA later in the book, but we
can close this section with two observations. First, there is a relationship
between MVA and EVA, but it is not a direct one. If a company has a history of
negative EVAs, then its MVA will probably be negative, and vice versa if it has
a history of positive EVAs. However, the stock price, which is the key ingredient
in the MVA calculation, depends more on expected future performance than on
historical performance. Therefore, a company with a history of negative EVAs
could have a positive MVA, provided investors expect a turnaround in the
future.

The second observation is that when EVAs or MVAs are used to evaluate man-
agerial performance as part of an incentive compensation program, EVA is the
measure that is typically used. The reasons are (1) EVA shows the value added
during a given year, whereas MVA reflects performance over the company’s entire
life, perhaps even including times before the current managers were born, and (2)
EVA can be applied to individual divisions or other units of a large corporation,
whereas MVA must be applied to the entire corporation.

SELF-TEST Define “Market Value Added (MVA)” and “Economic Value Added (EVA).”

How does EVA differ from accounting profit?
A firm has $100 million in total net operating capital. lts return on invested capital is 14% and its weight-
ed average cost of capital is 10%. What is its EVA? ($400,000)
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3.9 The Federal Income Tax System

The value of any financial asset (including stocks, bonds, and mortgages), as well
as most real assets such as plants or even entire firms, depends on the stream of
cash flows produced by the asset. Cash flows from an asset consist of usable
income plus depreciation, and usable income means income after taxes. The fol-
lowing sections describe the key features of corporate and individual taxation.

Corporate Income Taxes

The corporate tax structure, shown in Table 3-6, is relatively simple. The marginal
tax rate is the rate paid on the last dollar of income, while the average tax rate is
the average rate paid on all income. To illustrate, if a firm had $65,000 of taxable
income, its tax bill would be

Taxes = $7,500 + 0.25($65,000 — $50,000)
= $7,500 + $3,750 = $11,250.

Its marginal rate would be 25%, and its average tax rate would be $11,250/$65,000
= 17.3%. Note that corporate income above $18,333,333 has an average and margin-
al tax rate of 35%.13

Interest and Dividend Income Received by a Corporation Interest income received
by a corporation is taxed as ordinary income at regular corporate tax rates.
However, 70% of the dividends received by one corporation from another is excluded from
taxable income, while the remaining 30% is taxed at the ordinary tax rate."* Thus, a cor-
poration earning more than $18,333,333 and paying a 35% marginal tax rate
would pay only (0.30)(0.35) = 0.105 = 10.5% of its dividend income as taxes, so its
effective tax rate on dividends received would be 10.5%. If this firm had $10,000
in pre-tax dividend income, its after-tax dividend income would be $8,950:

After-tax income = Before-tax income — Taxes
= Before-tax income — (Before-tax income) (Effective tax rate)

= Before-tax income (1 — Effective tax rate)
= $10,000[1 — (0.30) (0.35) ]
= $10,000(1 — 0.105) = $10,000 (0.895) = $8,950.

13Prior to 1987, many large, profitable corporations such as General Electric and Boeing paid no income taxes. The
reasons for this were as follows: (1) expenses, especially depreciation, were defined differently for calculating taxable
income than for reporting earnings fo stockholders, so some companies reported positive profits to stockholders but
losses—hence no taxes—to the Internal Revenue Service; and (2) some companies that did have tax liabilities used vari-
ous tax credits to offset taxes that would otherwise have been payable. This situation was effectively eliminated in 1987.
The principal method used to eliminate this situation is the Alternative Minimum Tax (AMT). Under the AMT, both cor-
porate and individual taxpayers must figure their taxes in two ways, the “regular” way and the AMT way, and then pay
the higher of the two. The AMT is calculated as follows: (1) Figure your regular taxes. (2) Take your taxable income under
the regular method and then add back certain items, especially income on certain municipal bonds, depreciation in
excess of straightline depreciation, certain research and drilling costs, itemized or standard deductions (for individuals),
and a number of other items. (3) The income determined in (2) is defined as AMT income, and it must then be multiplied
by the AMT tax rate to determine the tax due under the AMT system. An individual or corporation must then pay the high-
er of the regular tax or the AMT tax. In 2006, there were two AMT tax rates for individuals (26% and 28%, depending
on the level of AMT income and filing status). Most corporations have an AMT of 20%. However, there is no AMT for
very small companies, defined as those that have had average sales of less than $7.5 million for the last 3 years.
1“The size of the dividend exclusion actually depends on the degree of ownership. Corporations that own less than
20% of the stock of the dividend-paying company can exclude 70% of the dividends received; firms that own more
than 20% but less than 80% can exclude 80% of the dividends; and firms that own more than 80% can exclude the
entire dividend payment. We will, in general, assume a 70% dividend exclusion.
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‘ Table 3-6
Corporate Tax Rates as of January 2006

If a Corporation’s It Pays This Plus this Percentage Average Tax

Taxable Income Is Amount on the on the Excess Rate at Top

Base of the Bracket  over the Base of Bracket

Up to $50,000 $0 15% 15.0%

$50,000-$75,000 $7,500 25 18.3
$75,000-$100,000 $13,750 34 223
$100,000-$335,000 $22,250 39 34.0
$335,000-$10,000,000 $113,900 34 34.0
$10,000,000-$15,000,000  $3,400,000 35 343
$15,000,000-$18,333,333 $5,150,000 38 35.0
Over $18,333,333 $6,416,667 35 35.0

If the corporation pays its own after-tax income out to its stockholders as
dividends, the income is ultimately subjected to triple taxation: (1) the original cor-
poration is first taxed, (2) the second corporation is then taxed on the dividends it
received, and (3) the individuals who receive the final dividends are taxed again.
This is the reason for the 70% exclusion on intercorporate dividends.

If a corporation has surplus funds that can be invested in marketable securi-
ties, the tax factor favors investment in stocks, which pay dividends, rather than
in bonds, which pay interest. For example, suppose GE had $100,000 to invest, and
it could buy either bonds that paid interest of $8,000 per year or preferred stock
that paid dividends of $7,000. GE is in the 35% tax bracket; therefore, its tax on the
interest, if it bought bonds, would be 0.35($8,000) = $2,800, and its after-tax
income would be $5,200. If it bought preferred (or common) stock, its tax would
be 0.35[(0.30)($7,000)] = $735, and its after-tax income would be $6,265. Other
factors might lead GE to invest in bonds, but the tax factor certainly favors stock
investments when the investor is a corporation.'®

Interest and Dividends Paid by a Corporation A firm’s operations can be financed
with either debt or equity capital. If it uses debt, it must pay interest on this debt,
whereas if it uses equity, it is expected to pay dividends to the equity investors
(stockholders). The interest paid by a corporation is deducted from its operating
income to obtain its taxable income, but dividends paid are not deductible.
Therefore, a firm needs $1 of pre-tax income to pay $1 of interest, but if it is in
the 40% federal-plus-state tax bracket, it must earn $1.67 of pre-tax income to pay
$1 of dividends:

Pre-tax income needed _ $1 _ %1 $1.67
to pay $1 of dividends 1 — Taxrate  0.60 o

15This illustration demonstrates why corporations favor investing in lower-yielding preferred stocks over higher-yielding
bonds. When tax consequences are considered, the yield on the preferred stock, [1 — 0.35(0.30)](7.0%) = 6.265%,
is higher than the yield on the bond, (1 — 0.35)(8.0%) = 5.2%. Also, note that corporations are restricted in their use
of borrowed funds to purchase other firms’ preferred or common stocks. Without such restrictions, firms could engage
in tax arbifrage, whereby the interest on borrowed funds reduces taxable income on a dollarfor-dollar basis, but
taxable income is increased by only $0.30 per dollar of dividend income. Thus, current tax laws reduce the 70% divi-
dend exclusion in proportion to the amount of borrowed funds used to purchase the stock.
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Past Year 2005 Past Year 2006 Current Year 2007

Original taxable income $2,000,000 $2,000,000 —$12,000,000
Carryback credit 2,000,000 2,000,000

Adjusted profit $ 0 $ 0

Taxes previously paid (40%) 800,000 800,000

Difference = Tax refund due $ 800,000 $ 800,000

Total tax refund received $1,600,000
Amount of loss carryforward

available

Current loss —$12,000,000
Carryback losses used 4,000,000
Carryforward losses still available —$8,000,000

Working backward, if a company has $1.67 in pre-tax income, it must pay $0.67 in
taxes [(0.4)($1.67) = $0.67]. This leaves it with after-tax income of $1.00.

Of course, it is generally not possible to finance exclusively with debt capital,
and the risk of doing so would offset the benefits of the higher expected income.
Still, the fact that interest is a deductible expense has a profound effect on the way busi-
nesses are financed—our corporate tax system favors debt financing over equity financing.
This point is discussed in more detail in Chapters 10 and 16.

Corporate Capital Gains Before 1987, corporate long-term capital gains were taxed
at lower rates than corporate ordinary income, so the situation was similar for
corporations and individuals. Under current law, however, corporations’
capital gains are taxed at the same rates as their operating income.

Corporate Loss Carryback and Carryforward Ordinary corporate operating losses
can be carried back (carryback) to each of the preceding 2 years and forward
(carryforward) for the next 20 years and used to offset taxable income in those
years. For example, an operating loss in 2007 could be carried back and used
to reduce taxable income in 2005 and 2006, and forward, if necessary, and used in
2008, 2009, and so on, to the year 2027. After carrying back 2 years, any remaining
loss is typically carried forward first to the next year, then to the one after that, and
so on, until losses have been used up or the 20-year carryforward limit has been
reached.!®

To illustrate, suppose Apex Corporation had $2 million of pre-tax profits
(taxable income) in 2005 and 2006, and then, in 2007, Apex lost $12 million. Also,
assume that Apex’s federal-plus-state tax rate is 40%. As shown in Table 3-7, the
company would use the carryback feature to recompute its taxes for 2005, using

16l the wake of the terrorist attacks on the World Trade Center and Pentagon on September 11, 2001, Congress
temporarily changed the carryback provision in the Tax Code. The new provision allows operating losses incurred in
tax years ending in 2001 or 2002 to be carried back 5 years rather than the normal 2 years. This provision is set to
expire before this edition goes to print, so we will use a 2-year carryback provision in all of the examples.
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$2 million of the 2007 operating losses to reduce the 2005 pre-tax profit to zero.
This would permit it to recover the taxes paid in 2005. Therefore, in 2007 Apex
would receive a refund of its 2005 taxes because of the loss experienced in 2007.
Because $10 million of the unrecovered losses would still be available, Apex
would repeat this procedure for 2006. Thus, in 2007 the company would pay zero
taxes for 2007 and also would receive a refund for taxes paid in 2005 and 2006.
Apex would still have $8 million of unrecovered losses to carry forward, subject
to the 20-year limit. This $8 million could be used to offset future taxable income.
The purpose of this loss treatment is to avoid penalizing corporations whose
incomes fluctuate substantially from year to year.

Improper Accumulation to Avoid Payment of Dividends Corporations could refrain
from paying dividends and thus permit their stockholders to avoid personal
income taxes on dividends. To prevent this, the Tax Code contains an improper
accumulation provision that states that earnings accumulated by a corporation are
subject to penalty rates if the purpose of the accumulation is to enable stockholders to
avoid personal income taxes. A cumulative total of $250,000 (the balance sheet item
“retained earnings”) is by law exempted from the improper accumulation tax for
most corporations. This is a benefit primarily to small corporations.

The improper accumulation penalty applies only if the retained earnings in
excess of $250,000 are shown by the IRS to be unnecessary to meet the reasonable needs
of the business. A great many companies do indeed have legitimate reasons for
retaining more than $250,000 of earnings. For example, earnings may be retained
and used to pay off debt, to finance growth, or to provide the corporation with a
cushion against possible cash drains caused by losses. How much a firm should
be allowed to accumulate for uncertain contingencies is a matter of judgment.
We shall consider this matter again in Chapter 18, which deals with corporate
dividend policy.

Consolidated Corporate Tax Returns If a corporation owns 80% or more of another
corporation’s stock, it can aggregate income and file one consolidated tax return;
thus, the losses of one company can be used to offset the profits of another.
(Similarly, one division’s losses can be used to offset another division’s profits.)
No business ever wants to incur losses (you can go broke losing $1 to save 35¢
in taxes), but tax offsets do help make it more feasible for large, multidivisional
corporations to undertake risky new ventures or ventures that will suffer losses
during a developmental period.

Taxes on Overseas Income Many U.S. corporations have overseas subsidiaries, and
those subsidiaries must pay taxes in the countries where they operate. Often, for-
eign tax rates are lower than U.S. rates. As long as foreign earnings are reinvested
overseas, no U.S. tax is due on those earnings. However, when foreign earnings
are repatriated to the U.S. parent, they are taxed at the applicable U.S. rate, less a
credit for taxes paid to the foreign country. As a result, U.S. corporations such as
IBM, Coca-Cola, and Microsoft have been able to defer billions of dollars of taxes.
This procedure has stimulated overseas investments by U.S. multinational firms—
they can continue the deferral indefinitely, but only if they reinvest the earnings
in their overseas operations.!”

7This is a contentious political issue. U.S. corporations argue that our tax system is similar to systems in the rest of
the world, and if they were taxed immediately on all overseas earnings they would be at a competitive disadvantage
vis-G-vis their global competitors. Others argue that taxation encourages overseas investments at the expense of
domestic investments, contributing to the jobs outsourcing problem and also to the federal budget deficit.
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Taxation of Small Businesses: S Corporations

The Tax Code provides that small businesses that meet certain restrictions as
spelled out in the code may be set up as corporations and thus receive the bene-
tits of the corporate form of organization—especially limited liability—yet still be
taxed as proprietorships or partnerships rather than as corporations. These cor-
porations are called S corporations. (“Regular” corporations are called C corpo-
rations.) If a corporation elects S corporation status for tax purposes, all of the
business’s income is reported as personal income by its stockholders, on a pro rata
basis, and thus is taxed at the rates that apply to individuals. This is an important
benefit to the owners of small corporations in which all or most of the income
earned each year will be distributed as dividends, because then the income is
taxed only once, at the individual level.

Personal Taxes

Web Extension 3A provides a more detailed treatment of individual taxation, but
the key elements are presented here. Ordinary income consists primarily of wages
or profits from a proprietorship or partnership, plus investment income. For the
2006 tax year, individuals with less than $7,550 of taxable income are subject to a
federal income tax rate of 10%. For those with higher income, tax rates increase and
go up to 35%, depending on the level of income. This is called a progressive tax,
because the higher one’s income, the larger the percentage paid in taxes.

As noted above, individuals are taxed on investment income as well as earned
income, but with a few exceptions and modifications. For example, interest
received from most state and local government bonds, called municipals or
“munis,” is not subject to federal taxation. However, interest earned on most other
bonds or lending is taxed as ordinary income. This means that a lower-yielding
muni can provide the same after-tax return as a higher-yielding corporate bond.
For a taxpayer in the 35% marginal tax bracket, a muni yielding 5.5% provides the
same after-tax return as a corporate bond with a pre-tax yield of 8.46%: 8.46%(1 —
0.35) = 5.5%.

Assets such as stocks, bonds, and real estate are defined as capital assets. If
you own a capital asset and its price goes up, then your wealth increases, but you
are not liable for any taxes on your increased wealth until you sell the asset. If you
sell the asset for more than you originally paid, the profit is called a capital gain;
if you sell it for less, then you suffer a capital loss. The length of time you owned
the asset determines the tax treatment. If held for less than one year, then your
gain or loss is simply added to your other ordinary income. If held for more than
a year, then gains are called long-term capital gains and are taxed at a lower rate.
See Web Extension 3A for details, but the long-term capital gains rate is 15% for
most situations.

Under the 2003 tax law changes, dividends are now taxed as though they
were capital gains. As stated earlier, corporations may deduct interest payments
but not dividends when computing their corporate tax liability, which means that
dividends are taxed twice, once at the corporate level and again at the personal
level. This differential treatment motivates corporations to use debt relatively
heavily, and to pay small (or even no) dividends. The 2003 tax law did not elimi-
nate the differential treatment of dividends and interest payments from the cor-
porate perspective, but it did make the tax treatment of dividends more similar to
that of capital gains from investors” perspectives. To see this, consider a company
that doesn’t pay a dividend but instead reinvests the cash it could have paid. The

D

e-resource

See Web Extension 3A
for details concerning
personal taxation.



112 Chapter 3

Financial Statements, Cash Flow, and Taxes

company’s stock price should increase, leading to a capital gain, which would be
taxed at the same rate as the dividend. Of course, the stock price appreciation isn’t
actually taxed until the stock is sold, whereas the dividend is taxed in the year it
is paid, so dividends will still be more costly than capital gains for many investors.

Finally, note that the income of both S corporations and noncorporate business-
es is reported as income by the firms’ owners. Since there are far more S corporations,
partnerships, and proprietorships than C corporations (which are subject to the cor-
porate tax), individual tax considerations play an important role in business finance.

SELF-TEST

If a corporation has $85,000 in taxable income, what is its tax liability? ($17,150)

Explain the difference between marginal tax rates and average tax rates.

What is a municipal bond, and how are these bonds taxed?

What are capital gains and losses, and how are they taxed?

How does the federal income tax system treat dividends received by a corporation versus those received
by an individual?

What is the difference in the tax treatment of interest and dividends paid by a corporation? Does this fac-
tor favor debt or equity financing?

Briefly explain how tax loss carryback and carryforward procedures work.

Summary

The primary purposes of this chapter were (1) to describe the basic financial state-
ments, (2) to present some background information on cash flows, and (3) to
provide an overview of the federal income tax system. The key concepts covered
are listed below.

e The four basic statements contained in the annual report are the balance
sheet, the income statement, the statement of retained earnings, and the state-
ment of cash flows. Investors use the information provided in these state-
ments to form expectations about the future levels of earnings and dividends,
and about a firm's riskiness.

e The balance sheet shows assets on the left-hand side and liabilities and equi-
ty, or claims against assets, on the right-hand side. (Sometimes assets are
shown at the top and claims at the bottom of the balance sheet.) The balance
sheet may be thought of as a snapshot of the firm’s financial position at a par-
ticular point in time.

e The income statement reports the results of operations over a period of time,
and it shows earnings per share as its “bottom line.”

e The statement of retained earnings shows the change in retained earnings
between balance sheet dates. Retained earnings represent a claim against
assets, not assets per se.

* The statement of cash flows reports the effect of operating, investing, and
financing activities on cash flows over an accounting period.

e Net cash flow differs from accounting profit because some of the revenues
and expenses reflected in accounting profits may not have been received or
paid out in cash during the year. Depreciation is typically the largest noncash
item, so net cash flow is often expressed as net income plus depreciation.
Investors are at least as interested in a firm’s projected net cash flow as in
reported earnings because it is cash, not paper profit, that is paid out as divi-
dends and plowed back into the business to produce growth.

e Operating current assets are the current assets that are used to support oper-
ations, such as cash, inventory, and accounts receivable. They do not include



Operating current liabilities are the current liabilities that occur as a natural
consequence of operations, such as accounts payable and accruals. They do
not include notes payable or any other short-term debts that charge interest.
Net operating working capital is the difference between operating current
assets and operating current liabilities. Thus, it is the working capital acquired
with investor-supplied funds.

Operating long-term assets are the long-term assets used to support opera-
tions, such as net plant and equipment. They do not include any long-term
investments that pay interest or dividends.

Total net operating capital (which means the same as operating capital
and net operating assets) is the sum of net operating working capital and oper-
ating long-term assets. It is the total amount of capital needed to run the business.
NOPAT is net operating profit after taxes. It is the after-tax profit a company
would have if it had no debt and no investments in nonoperating assets.
Because it excludes the effects of financial decisions, it is a better measure of
operating performance than is net income.

Free cash flow (FCF) is the amount of cash flow remaining after a company
makes the asset investments necessary to support operations. In other words,
FCF is the amount of cash flow available for distribution to investors,
so the value of a company is directly related to its ability to generate free cash flow.
It is defined as NOPAT minus the net investment in operating capital.
Market Value Added (MVA) represents the difference between the total mar-
ket value of a firm and the total amount of investor-supplied capital. If the
market values of debt and preferred stock equal their values as reported on
the financial statements, then MVA is the difference between the market value
of a firm’s stock and the amount of equity its shareholders have supplied.
Economic Value Added (EVA) is the difference between after-tax operating
profit and the total dollar cost of capital, including the cost of equity capital.
EVA is an estimate of the value created by management during the year, and
it differs substantially from accounting profit because no charge for the use of
equity capital is reflected in accounting profit.

The value of any asset depends on the stream of after-tax cash flows it
produces. Tax rates and other aspects of our tax system are changed by
Congress every year or so.

Interest income received by a corporation is taxed as ordinary income; how-
ever, 70% of the dividends received by one corporation from another are
excluded from taxable income.

Because interest paid by a corporation is a deductible expense while dividends
are not, our tax system favors debt over equity financing.

Ordinary corporate operating losses can be carried back to each of the pre-
ceding 2 years and forward for the next 20 years and used to offset taxable
income in those years.

S corporations are small businesses that have the limited-liability benefits of the
corporate form of organization yet are taxed as a partnership or a proprietorship.
In the United States, tax rates are progressive—the higher one’s income, the
larger the percentage paid in taxes.

Assets such as stocks, bonds, and real estate are defined as capital assets. If a
capital asset is sold for more than its cost, the profit is called a capital gain. If
the asset is sold for a loss, it is called a capital loss. Assets held for more than
a year provide long-term gains or losses.

Dividends are taxed as though they were capital gains.

Summary
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(3-2)

(3-3)

(3-4)

(3-5)

(3-6)

(3-7)

(3-8)

(ST-1)
Net income, Cash Flow,
and EVA
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Questions

Define each of the following terms:

Annual report; balance sheet; income statement

Common stockholders’ equity, or net worth; retained earnings
Statement of retained earnings; statement of cash flows
Depreciation; amortization; EBITDA

Operating current assets; operating current liabilities; net operating working
capital; total net operating capital

Accounting profit; net cash flow; NOPAT; free cash flow
Market Value Added; Economic Value Added

Progressive tax; taxable income; marginal and average tax rates
Capital gain or loss; tax loss carryback and carryforward
Improper accumulation; S corporation

©an o

i

What four statements are contained in most annual reports?

If a “typical” firm reports $20 million of retained earnings on its balance sheet, could
its directors declare a $20 million cash dividend without any qualms whatsoever?

Explain the following statement: “While the balance sheet can be thought of as a
snapshot of the firm’s financial position at a point in time, the income statement
reports on operations over a period of time.”

What is operating capital, and why is it important?

Explain the difference between NOPAT and net income. Which is a better meas-
ure of the performance of a company’s operations?

What is free cash flow? Why is it the most important measure of cash flow?

If you were starting a business, what tax considerations might cause you to prefer
to set it up as a proprietorship or a partnership rather than as a corporation?

Self'TeSt PrOblem Solution Appears in Appendix A

Last year Cole Furnaces had $5,000,000 in operating income (EBIT). The company
had a net depreciation expense of $1,000,000 and an interest expense of $1,000,000;
its corporate tax rate was 40%. The company has $14,000,000 in operating current
assets and $4,000,000 in operating current liabilities; it has $15,000,000 in net plant
and equipment. It estimates that it has an after-tax cost of capital of 10%. Assume
that Cole’s only noncash item was depreciation.

What was the company’s net income for the year?

What was the company’s net cash flow?

What was the company’s net operating profit after taxes (NOPAT)?
Calculate net operating working capital and total net operating capital for the
current year.

anoe
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Problems 1-6

(3-1)
Personal After-Tax Yield

(3-2)
Personal After-Tax Yield

(3-3)

Income Statement

(3-4)

Income Statement

(3-5)
Net Cash Flow

(3-6)
Statement of Retained
Earnings

Intermediate
Problems 7-11

(3-7)

Corporate Tax Liability

(3-8)
Corporate Tax Liability

Problems 115

e. If total net operating capital in the previous year was $24,000,000, what was
the company’s free cash flow (FCF) for the year?
f.  What was the company’s Economic Value Added (EVA)?

PI‘ObleIIlS Answers Appear in Appendix B

Note: By the time this book is published, Congress might have changed rates
and/or other provisions of current tax law—as noted in the chapter, such changes
occur fairly often. Work all problems on the assumption that the information in
the chapter is applicable.

An investor recently purchased a corporate bond which yields 9%. The investor is in
the 36% combined federal and state tax bracket. What is the bond’s after-tax yield?

Corporate bonds issued by Johnson Corporation currently yield 8%. Municipal
bonds of equal risk currently yield 6%. At what tax rate would an investor be
indifferent between these two bonds?

Little Books Inc. recently reported $3 million of net income. Its EBIT was $6 mil-
lion, and its tax rate was 40%. What was its interest expense? [Hint: Write out the
headings for an income statement and then fill in the known values. Then divide
$3 million net income by (1-T) = 0.6 to find the pre-tax income. The difference
between EBIT and taxable income must be the interest expense. Use this same
procedure to work some of the other problems.]

Pearson Brothers recently reported an EBITDA of $7.5 million and net income of
$1.8 million. It had $2.0 million of interest expense, and its corporate tax rate was
40%. What was its charge for depreciation and amortization?

Kendall Corners Inc. recently reported net income of $3.1 million and depreciation
of $500,000. What was its net cash flow? Assume it had no amortization expense.

In its most recent financial statements, Newhouse Inc. reported $50 million of net
income and $810 million of retained earnings. The previous retained earnings were
$780 million. How much in dividends was paid to shareholders during the year?

The Talley Corporation had a taxable income of $365,000 from operations after all
operating costs but before (1) interest charges of $50,000, (2) dividends received of
$15,000, (3) dividends paid of $25,000, and (4) income taxes. What are the firm's
income tax liability and its after-tax income? What are the company’s marginal
and average tax rates on taxable income?

The Wendt Corporation had $10.5 million of taxable income.

a. What is the company’s federal income tax bill for the year?

b. Assume the firm receives an additional $1 million of interest income from
some bonds it owns. What is the tax on this interest income?
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(3-9)
Corporate After-Tax Yield

(3-10)

Cash Flows

(3-11)
Income and Cash Flow
Analysis

Challenging
Problems 12-13

(3-12)

Free Cash Flows
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c.  Now assume that Wendt does not receive the interest income but does receive
an additional $1 million as dividends on some stock it owns. What is the tax
on this dividend income?

The Shrieves Corporation has $10,000 that it plans to invest in marketable securi-
ties. It is choosing among AT&T bonds, which yield 7.5%, state of Florida muni
bonds, which yield 5%, and AT&T preferred stock, with a dividend yield of 6%.
Shrieves’s corporate tax rate is 35%, and 70% of the dividends received are tax
exempt. Find the after-tax returns on both securities.

The Moore Corporation has operating income (EBIT) of $750,000. The company’s
depreciation expense is $200,000. Moore is 100% equity financed, and it faces a
40% tax rate. What is the company’s net income? What is its net cash flow?

The Berndt Corporation expects to have sales of $12 million. Costs other than

depreciation are expected to be 75% of sales, and depreciation is expected to be

$1.5 million. All sales revenues will be collected in cash, and costs other than depre-

ciation must be paid for during the year. Berndt’s federal-plus-state tax rate is 40%.

Berndt has no debt.

a. Setup an income statement. What is Berndt’s expected net cash flow?

b. Suppose Congress changed the tax laws so that Berndt’s depreciation expenses
doubled. No changes in operations occurred. What would happen to reported
profit and to net cash flow?

c. Now suppose that Congress, instead of doubling Berndt’s depreciation,
reduced it by 50%. How would profit and net cash flow be affected?

d. If this were your company, would you prefer Congress to cause your depreci-
ation expense to be doubled or halved? Why?

You have just obtained financial information for the past 2 years for Bridgewater
Equine Corporation. Answer the following questions.

a. What is the net operating profit after taxes (NOPAT) for 20077

b. What are the amounts of net operating working capital for both years?

c.  What are the amounts of total net operating capital for both years?

d. What is the free cash flow for 20077

e. How can you explain the large increase in dividends in 2007?

Bridgewater Equine Corporation: Income Statements for Year Ending
December 31 (Millions of Dollars)

2007 2006
Sales $1,200.0 $1,000.0
Operating costs excluding depreciation 1,020.0 850.0
Depreciation 30.0 25.0
Earnings before interest and taxes $ 150.0 $ 125.0
Less interest 21.7 20.2
Earnings before taxes $ 1283 $ 104.8
Taxes (40%) 51.3 41.9
Net income available to common stockholders $ 770 $ 629

Common dividends $ 605 $ 4.4
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Bridgewater Equine Corporation: Balance Sheets as of December 31

(Millions of Dollars)
2007 2006
Assets
Cash and equivalents $ 12.0 $ 10.0
Short-term investments 0.0 0.0
Accounts receivable 180.0 150.0
Inventories 180.0 200.0
Total current assets $372.0 $360.0
Net plant and equipment 300.0 250.0
Total assets $672.0 $610.0
Liabilities and Equity
Accounts payable $108.0 $90.0
Notes payable 67.0 51.5
Accruals 72.0 60.0
Total current liabilities $247.0 $201.5
Long-term bonds 150.0 150.0
Total liabilities $397.0 $351.5
Common stock (50 million shares) 50.0 50.0
Retained earnings 225.0 208.5
Common equity $275.0 $258.5
Total liabilities and equity $672.0 $610.0
(3-13) The Bookbinder Company has made $150,000 before taxes during each of the last
Loss Carryback and 15 years, and it expects to make $150,000 a year before taxes in the future.
Carryforward However, in 2007 the firm incurred a loss of $650,000. The firm will claim a tax

credit at the time it files its 2007 income tax return, and it will receive a check from
the U.S. Treasury. Show how it calculates this credit, and then indicate the firm’s
tax liability for each of the next 5 years. Assume a 40% tax rate on all income to
ease the calculations.

D

e-resource Spreadsheet Problem

(3-14) Start with the partial model in the file FM12 Ch 03 P14 Build a Model.xIs at the
Build a Model: Financial ~ textbook’s Web site. Cumberland Industries” most recent balance sheets (in thou-
Statements, EVA, and sands of dollars) are shown below and in the partial model in the file:

MVA
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2007 2006
Cash $ 91,450 $ 74,625
Short-term investments 11,400 15,100
Accounts receivable 103,365 85,527
Inventories 38,444 34,982
Total current assets $244,659 $210,234
Net fixed assets 67,165 42,436
Total assets $311,824 $252,670
Accounts payable $ 30,761 $23,109
Accruals 30,477 22,656
Notes payable 16,717 14,217
Total current liabilities $ 77,955 $59,982
Long-term debt 76,264 63,914
Total liabilities $154,219 $123,896
Common stock 100,000 90,000
Retained earnings 57,605 38,774
Total common equity $157,605 $128,774
Total liabilities and equity $311,824 $252,670

a. The company’s sales for 2007 were $455,150,000, and EBITDA was 15% of
sales. Furthermore, depreciation amounted to 11% of net fixed assets, interest
charges were $8,575,000, the state-plus-federal corporate tax rate was 40%,
and Cumberland pays 40% of its net income out in dividends. Given this
information, construct Cumberland’s 2007 income statement. (Hint: Start with
the partial model in the file.)

b. Next, construct the firm’s statement of retained earnings for the year ending
December 31, 2007, and then its 2007 statement of cash flows.

c. Calculate net operating working capital, total net operating capital, net oper-
ating profit after taxes, and free cash flow for 2007.

d. Calculate the firm’s EVA and MVA for 2007. Assume that Cumberland had 10
million shares outstanding, that the year-end closing stock price was $17.25
per share, and its after-tax cost of capital (WACC) was 12%.

@ Cyberproblem

e-resource Please go to the textbook’s Web site to access any Cyberproblems.




Mini Case

Donna Jamison, a graduate of the University of Tennessee with 4 years of banking
experience, was recently brought in as assistant to the chairman of the board of
Computron Industries, a manufacturer of electronic calculators.

The company doubled its plant capacity, opened new sales offices outside its
home territory, and launched an expensive advertising campaign. Computron’s
results were not satisfactory, to put it mildly. Its board of directors, which consisted
of its president and vice-president plus its major stockholders (who were all local
businesspeople), was most upset when directors learned how the expansion was
going. Suppliers were being paid late and were unhappy, and the bank was com-
plaining about the deteriorating situation and threatening to cut off credit. As a
result, Al Watkins, Computron’s president, was informed that changes would
have to be made, and quickly, or he would be fired. Also, at the board’s insistence
Donna Jamison was brought in and given the job of assistant to Fred Campo, a
retired banker who was Computron’s chairman and largest stockholder. Campo
agreed to give up a few of his golfing days and to help nurse the company back
to health, with Jamison's help.

Jamison began by gathering financial statements and other data.

Balance Sheets 2006 2007
Assets
Cash $ 9,000 $ 7,282
Short-term investments 48,600 20,000
Accounts receivable 351,200 632,160
Inventories 715,200 1,287,360
Total current assets $1,124,000 $1,946,802
Gross fixed assets 491,000 1,202,950
Less: Accumulated depreciation 146,200 263,160
Net fixed assets $344,800 $ 939,790
Total assets $1,468,800 $2,886,592
Liabilities and Equity - -
Accounts payable $ 145,600 $ 324,000
Notes payable 200,000 720,000
Accruals 136,000 284,960
Total current liabilities $ 481,600 $1,328,960
Long-term debt 323,432 1,000,000
Common stock (100,000 shares) 460,000 460,000
Retained earnings 203,768 97,632
Total equity $ 663,768 $ 557,632

Total liabilities and equity $1,468,800 $2,886,592

Mini Case
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Income Statements 2006 2007
Sales $3,432,000 $5,834,400
Cost of goods sold 2,864,000 4,980,000
Other expenses 340,000 720,000
Depreciation 18,900 116,960
Total operating costs $3,222,900 $5,816,960
EBIT $ 209,100 $17,440
Interest expense 62,500 176,000
EBT $ 146,600 ($ 158,560)
Taxes (40%) 58,640 (63,424)
Net income $ 87,960 $ 95,136)
Other Data
Stock price $ 8.50 $ 6.00
Shares outstanding 100,000 100,000
EPS $  0.880 ($ 0.951)
DPS $ 0.220 $ 0.110
Tax rate 40% 40%

Statement of Retained Earnings, 2007

Balance of retained earnings, 12/31/2006 $ 203,768
Add: Net income, 2007 (95,136)
Less: Dividends paid, 2007 (11,000)

Balance of retained earnings, 12/31/2007 $ 97,632

Statement of Cash Flows, 2007

Operating Activities
Net income $ 95,136)
Adjustments:
Noncash adjustments:
Depreciation 116,960
Changes in working capital:
Change in accounts receivable (280,960)
Change in inventories (572,160)
Change in accounts payable 178,400
Change in accruals 148,960

Net cash provided by operating activities ($ 503,936)
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Statement of Cash Flows, 2007—continued 2007

Investing Activities

Cash used to acquire fixed assets ($ 711,950)
Change in short-term investments 28,600
Net cash provided by investing activities ($ 683,350)

Financing Activities
Change in notes payable 520,000
Change in long-term debt 676,568
Change in common stock —
Payment of cash dividends (11,000)
Net cash provided by financing activities $1,185,568
Summary
Net change in cash % 1,718
Cash at beginning of year 9,000
Cash at end of year $ 7,282

Assume that you are Jamison’s assistant, and you must help her answer the
following questions for Campo.

a. What effect did the expansion have on sales and net income? What effect did

the expansion have on the asset side of the balance sheet? What effect did it

have on liabilities and equity?

What do you conclude from the statement of cash flows?

What is free cash flow? Why is it important? What are the five uses of FCF?

d. What are operating current assets? What are operating current liabilities?
How much net operating working capital and total net operating capital does
Computron have?

e. What are Computron’s net operating profit after taxes (NOPAT) and free cash
flow (FCF)?

f. Calculate Computron’s return on invested capital. Computron has a 10% cost
of capital (WACC). Do you think Computron’s growth added value?

g. Jamison also has asked you to estimate Computron’s EVA. She estimates that
the after-tax cost of capital was 10% in both years.

h. What happened to Computron’s Market Value Added (MVA)?

Assume that a corporation has $100,000 of taxable income from operations

plus $5,000 of interest income and $10,000 of dividend income. What is the

company’s federal tax liability?

j-  Assume that you are in the 25% marginal tax bracket and that you have $5,000
to invest. You have narrowed your investment choices down to California
bonds with a yield of 7% or equally risky ExxonMobil bonds with a yield of
10%. Which one should you choose and why? At what marginal tax rate
would you be indifferent to the choice between California and ExxonMobil
bonds?

0o
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Analysis of Financial Statements

o guide or not to guide, that is the
question. Or at least it's the question
many companies are wrestling with
regarding earnings forecasts. Should a com-
pany provide earnings estimates to investors?
In 2006, Best Buy answered this question by
announcing that it would no longer provide
quarterly earnings forecasts. It's no coinci-
dence that Best Buy’s decision came shortly
after its actual earnings came in just 2 cents
below the forecast, yet its stock price fell by
12%. Coca-Cola, Motorola, and Citigroup are
among the growing number of companies that
no longer provide quarterly earnings forecasts.
Virtually no one disputes that investors
need as much information as possible to accu-
rately evaluate a company, and academic
studies show that companies with greater
transparency have higher valuations. However,
greater disclosure often brings the possibility
of lawsuits if investors have reason to believe
that the disclosure is fraudulent. The Private
Securities Litigation Reform Act of 1995
helped prevent “frivolous” lawsuits, but still,

before 2000, many companies provided earn-
ings information to brokerage firms’ analysts,
and the analysts then forecast their own earn-
ings expectations. In 2000 the SEC adopted
Reg FD (Regulation Fair Disclosure), which
prevented companies from disclosing infor-
mation only to select groups, such as analysts.
Reg FD led many companies to begin provid-
ing quarterly earnings forecasts directly to the
public, and a survey by the National Investors
Relations Institute showed that 95% of respon-
dents in 2006 provided either annual or quar-
terly earnings forecasts, up from 45% in 1999.

Two trends are now in evidence. First, the
number of companies reporting quarterly
earnings forecasts is falling, but the number
reporting annual forecasts is increasing.
Second, many companies are providing other
types of forward-looking information, includ-
ing key operating ratios plus qualitative infor-
mation about the company and its industry.
Ratio analysis can help investors use such
information, so keep that in mind as you read
this chapter.

Sources: Adapted from Joseph McCafferty, “Guidance Lite,” CFO, June 2006, 16-17, and William F. Coffin and Crocker Coulson,
“Is Earnings Guidance Disappearing in 20062” 2006, White Paper, available at http://www.ccgir.com/ccgir/white_papers/pdf/Earnings

%20Guidance%202006.pdf.


http://www.ccgir.com/ccgir/white_papers/pdf/Earnings

Financial statement analysis involves (1) comparing the firm’s performance with
that of other firms in the same industry and (2) evaluating trends in the firm's
financial position over time. This analysis helps managers identify deficiencies
and then take actions to improve performance. The real value of financial
statements lies in the fact that they can be used to help predict future earnings,
dividends, and free cash flow. From an investor’s standpoint, predicting the future
is what financial statement analysis is all about, while from management’s stand-
point, financial statement analysis is useful both to help anticipate future conditions and,
more important, as a starting point for planning actions that will improve the firm’s future
performance.!

4.1 Ratio Analysis

Financial ratios are designed to help evaluate financial statements. For example,
Firm A might have debt of $5,248,760 and interest charges of $419,900, while Firm
B might have debt of $52,647,980 and interest charges of $3,948,600. Which com-
pany is stronger? The burden of these debts, and the companies’ ability to repay
them, can best be evaluated by comparing (1) each firm’s debt to its assets and (2)
the interest it must pay to the income it has available for payment of interest. Such
comparisons are made by ratio analysis.

We will calculate the Year 2007 financial ratios for MicroDrive Inc., using data
from the balance sheets and income statements given in Table 4-1. We will also
evaluate the ratios in relation to the industry averages. Note that dollar amounts
are in millions.

4.2 Liquidity Ratios

Aliquid asset is one that trades in an active market and hence can be quickly con-
verted to cash at the going market price, and a firm’s “liquidity ratios” deal with
this question: Will the firm be able to pay off its debts as they come due over the
next year or so? As shown in Table 4-1, MicroDrive has current liabilities of $310

Corporate Valuation and Analysis of Financial Statements

The value of a firm is determined by the size, timing,
and risk of its expected future free cash flows (FCF).
This chapter shows you how to use financial

ity to generate free cash flows.

FCF,
(1 + WACC)'

FCF,
(1 + WACC)?

FCF,

Value =

'Widespread accounting fraud has cast doubt on whether all firms’ published financial statements can be trusted.
New regulations by the SEC and the exchanges, and new laws enacted by Congress, have both improved oversight
of the accounting industry and increased the criminal penalties on management for fraudulent reporting.

Liquidity Ratios 123

D

e-resource

The textbook’s Web site
contains an Excel file that
will guide you through
the chapter’s calculations.
The file for this chapter is
FM12 Ch 04 Tool Kit.xls
and we encourage you
to open the file and fol-
low along as you read
the chapter.

D

e-resource

See FM12 Ch 04 Tool
Kit.xls for details.

statements to evaluate a company’s risk and its abil-

FCF..
(1 + WACC)3 (1 + WACC)~
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‘ Table 4-1
MicroDrive Inc.: Balance Sheets and Income Statements for Years Ending
December 31 (Millions of Dollars, Except for Per Share Data)

Assets 2007 2006 Liabilities and Equity 2007 2006
Cash and equivalents $ 10 $ 15 Accounts payable $ 60 $ 30
Shortterm investments 0 65 Notes payable 110 60
Accounts receivable 375 315 Accruals 140 130
Inventories 615 415 Total current liabilites $ 310 § 220
Total current assets $1,000 $ 810 Long-term bonds® 754 580
Net plant and equipment 1,000 870 Total liabilities $ 1,064 $ 800
Preferred stock
(400,000 shares) 40 40
Common stock
(50,000,000 shares) 130 130
Retained earnings 766 710
Total common equity $ 896 § 840
Total assets $2,000 $1,680 Total liabilities and equity $ 2,000 $ 1,680
2007 2006
Net sales $3,000.0 $2,850.0
Operating costs excluding depreciation and amortization® 2,616.2 2,497.0
Earnings before inferest, taxes, depreciation, and amortization (EBITDA) $ 383.8 $ 353.0
Depreciation 100.0 90.0
Amortization 0.0 0.0
Depreciation and amortization $ 1000 §$§ 90.0
Earnings before interest and taxes (EBIT, or operating income) $ 2838 § 263.0
Less inferest 88.0 60.0
Earnings before taxes (EBT) $ 1958 $ 203.0
Taxes (40%) 78.3 81.2
Net income before preferred dividends $ 1175 $ 121.8
Preferred dividends 4.0 4.0
Net income $ 1135 §$ 1178
Common dividends $ 575 § 530
Addition to retained earnings $ 560 $ 6438
Per-Share Data
Common stock price $ 23.00 $§ 26.00
Earnings per share (EPS) $ 227 $§ 236
Book value per share (BVPS) $ 1792 $ 16.80
Cash flow per share (CFPS) $ 427 $ 4.6

The bonds have a sinking fund requirement of $20 million a year.
bThe costs include lease payments of $28 million a year.



million that must be paid off within the coming year. Will it have trouble satisfying
those obligations? A full liquidity analysis requires the use of cash budgets, but by
relating the amount of cash and other current assets to current obligations, ratio
analysis provides a quick, easy-to-use measure of liquidity. Two commonly used
liquidity ratios are discussed in this section.

Ability to Meet Short-term Obligations: The Current Ratio

The current ratio is calculated by dividing current assets by current liabilities:

Current assets

Current ratio = SCITT
Current liabilities

~ $1,000
~$310

Industry average = 4.2 times.

= 3.2 times.

Current assets normally include cash, marketable securities, accounts receivable,
and inventories. Current liabilities consist of accounts payable, short-term notes
payable, current maturities of long-term debt, accrued taxes, and other accrued
expenses (principally wages).

MicroDrive has a lower current ratio than the average for its industry. Is this
good or bad? Sometimes the answer depends on who is asking the question. For
example, suppose a supplier is trying to decide whether to extend credit to
MicroDrive. In general, creditors like to see a high current ratio. If a company is
getting into financial difficulty, it will begin paying its bills (accounts payable)
more slowly, borrowing from its bank, and so on, so its current liabilities will be
increasing. If current liabilities are rising faster than current assets, the current
ratio will fall, and this could spell trouble. Because the current ratio provides the
best single indicator of the extent to which the claims of short-term creditors are
covered by assets that are expected to be converted to cash fairly quickly, it is the
most commonly used measure of short-term solvency.

Now consider the current ratio from the perspective of a shareholder. A high
current ratio could mean that the company has a lot of money tied up in non-
productive assets, such as excess cash or marketable securities. Or perhaps the high
current ratio is due to large inventory holdings, which might well become obsolete
before they can be sold. Thus, shareholders might not want a high current ratio.

An industry average is not a magic number that all firms should strive to
maintain—in fact, some very well-managed firms will be above the average
while other good firms will be below it. However, if a firm’s ratios are far
removed from the averages for its industry, this is a red flag, and analysts should
be concerned about why the variance occurs. For example, suppose a low cur-
rent ratio is traced to low inventories. Is this a competitive advantage resulting
from the firm’s mastery of just-in-time inventory management, or an Achilles’
heel that is causing the firm to miss shipments and lose sales? Ratio analysis
doesn’t answer such questions, but it does point to areas of potential concern.

Liquidity Ratios
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Quick, or Acid Test, Ratio

The quick, or acid test, ratio is calculated by deducting inventories from current
assets and then dividing the remainder by current liabilities:

Current assets — Inventories

uick, or acid test, ratio = —
Q Current liabilities

_ $385
$310
Industry average = 2.1 times.

= 1.2 times.

Inventories are typically the least liquid of a firm’s current assets; hence they are
the current assets on which losses are most likely to occur in a bankruptcy.
Therefore, a measure of the firm'’s ability to pay off short-term obligations without
relying on the sale of inventories is important.

The industry average quick ratio is 2.1, so MicroDrive’s 1.2 ratio is low in com-
parison with other firms in its industry. Still, if the accounts receivable can be col-
lected, the company can pay off its current liabilities without having to liquidate its
inventory.

SELF-TEST

Identify two ratios that are used to analyze a firm's liquidity position, and write out their equations.
What are the characteristics of a liquid asset? Give some examples.

Which current asset is typically theq]east liquid?

A company has current liabilities of $800 million, and its current ratio is 2.5. What is its level of current
assets? ($2,000 million) If this firm’s quick ratio is 2, how much inventory does it have? ($400 million)

4.3 Asset Management Ratios

The second group of ratios, the asset management ratios, measures how effectively
the firm is managing its assets. These ratios are designed to answer this question:
Does the total amount of each type of asset as reported on the balance sheet seem
reasonable, too high, or too low in view of current and projected sales levels? If a
company has excessive investments in assets, then its operating assets and capital
will be unduly high, which will reduce its free cash flow and its stock price. On the
other hand, if a company does not have enough assets, it will lose sales, which will
hurt profitability, free cash flow, and the stock price. Therefore, it is important to
have the right amount invested in assets. Ratios that analyze the different types of
assets are described in this section.

Evaluating Inventories: The Inventory Turnover Ratio

The inventory turnover ratio is defined as sales divided by inventories:

, Sales
Inventory turnover ratio = ——————
Inventories

~$3,000
%615

Industry average = 9.0 times.

= 4.9 times.

As a rough approximation, each item of MicroDrive’s inventory is sold out and
restocked, or “turned over,” 4.9 times per year. “Turnover” is a term that origi-
nated many years ago with the old Yankee peddler, who would load up his wagon
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with goods and then go off to peddle his wares. The merchandise was called
“working capital” because it was what he actually sold, or “turned over,” to pro-
duce his profits, whereas his “turnover” was the number of trips he took each
year. Annual sales divided by inventory equaled turnover, or trips per year. If he
made 10 trips per year, stocked 100 pans, and made a gross profit of $5 per pan,
his annual gross profit would be (100)($5)(10) = $5,000. If he went faster and made
20 trips per year, his gross profit would double, other things held constant. So, his
turnover directly affected his profits.

MicroDrive’s turnover of 4.9 times is much lower than the industry average
of 9 times. This suggests that MicroDrive is holding too much inventory. Excess
inventory is, of course, unproductive, and it represents an investment with a low
or zero rate of return. MicroDrive’s low inventory turnover ratio also makes us
question the current ratio. With such a low turnover, we must wonder whether the
firm is actually holding obsolete goods not worth their stated value.?

Note that sales occur over the entire year, whereas the inventory figure is for
one point in time. For this reason, it is better to use an average inventory meas-
ure. If the firm’s business is highly seasonal, or if there has been a strong upward
or downward sales trend during the year, it is especially useful to make some such
adjustment. To maintain comparability with industry averages, however, we did
not use the average inventory figure.

Evaluating Receivables: The Days Sales Outstanding

Days sales outstanding (DSO), also called the “average collection period” (ACP),
is used to appraise accounts receivable, and it is calculated by dividing accounts
receivable by average daily sales to find the number of days’ sales that are tied up
in receivables.* Thus, the DSO represents the average length of time that the firm
must wait after making a sale before receiving cash, which is the average collec-
tion period. MicroDrive has 46 days sales outstanding, well above the 36-day
industry average:

Days . .
4 Receivables Receivables
DSO = sales = =
. Average sales per day  Annual sales/365
outstanding

_ $375 _ $375
$3,000>365  $8.2192

Industry average = 36 days.

= 45.6 days = 46 days.

The DSO can also be evaluated by comparison with the terms on which the
firm sells its goods. For example, MicroDrive’s sales terms call for payment within
30 days. The fact that 45 days of sales are outstanding indicates that customers, on
the average, are not paying their bills on time. This deprives MicroDrive of funds
that it could use to invest in productive assets. Moreover, in some instances the

2A problem arises when calculating and analyzing the inventory turnover ratio. Sales are stated at market prices, so
if inventories are carried at cost, as they generally are, the calculated turnover overstates the true turnover ratio.
Therefore, it would be more appropriate to use cost of goods sold in place of sales in the formula’s numerator.
However, established compilers of financial ratio statistics such as Dun & Bradstreet use the ratio of sales to invento-
ries carried at cost. To develop a figure that can be compared with those published by Dun & Bradstreet and similar
organizations, it is necessary to measure inventory turnover with sales in the numerator, as we do here.

SPreferably, the average inventory value should be calculated by summing the monthly figures during the year and
dividing by 12. If monthly data are not available, one can add the beginning and ending annual figures and divide
by 2. However, most industry ratios are calculated as above, using end-of-year values.

4It would be better to use average receivables, but we used year-end values for comparability with the industry
average.
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fact that a customer is paying late may signal that the customer is in financial trou-
ble, in which case MicroDrive may have a hard time ever collecting the receivable.
Therefore, if the trend in DSO over the past few years has been rising, but the
credit policy has not been changed, this would be strong evidence that steps
should be taken to expedite the collection of accounts receivable.

Evaluating Fixed Assets: The Fixed Assets Turnover Ratio

The fixed assets turnover ratio measures how effectively the firm uses its plant
and equipment. It is the ratio of sales to net fixed assets:

. . Sales
Fixed assets turnover ratio = ——————
Net fixed assets

~$3,000
~ $1,000

= 3.0 times.

Industry average = 3.0 times.

MicroDrive’s ratio of 3.0 times is equal to the industry average, indicating that the
firm is using its fixed assets about as intensively as are other firms in its industry.
Therefore, MicroDrive seems to have about the right amount of fixed assets in
relation to other firms.

A potential problem can exist when interpreting the fixed assets turnover
ratio. Recall from accounting that fixed assets reflect the historical costs of the
assets. Inflation has caused the value of many assets that were purchased in the
past to be seriously understated. Therefore, if we were comparing an old firm that
had acquired many of its fixed assets years ago at low prices with a new company
that had acquired its fixed assets only recently, we would probably find that the
old firm had the higher fixed assets turnover ratio. However, this would be more
reflective of the difficulty accountants have in dealing with inflation than of any
inefficiency on the part of the new firm. Financial analysts must recognize that this
problem exists and deal with it judgmentally.

Evaluating Total Assets: The Total Assets Turnover Ratio

The final asset management ratio, the total assets turnover ratio, measures the
turnover of all the firm’s assets; it is calculated by dividing sales by total assets:

. Sales

Total assets turnover ratio = —————

Total assets
B $3,000
$2,000

= 1.5 times.

Industry average = 1.8 times.

MicroDrive’s ratio is somewhat below the industry average, indicating that the
company is not generating a sufficient volume of business given its total asset
investment. Sales should be increased, some assets should be sold, or a combina-
tion of these steps should be taken.
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SELF-TEST

Identify four ratios that are used to measure how effectively a firm is managing its assets, and write out
their equations.

How might rapid growth distort the inventory turnover ratio?

What potential problem might arise when comparing different firms’ fixed assets turnover ratios?

A firm has annual sales of $200 million, $40 million of inventory, and $60 million of accounts receiv-
able. What is its inventory turnover ratio? (5) What is its DSO based on a 365-day year? (109.5 days)

4.4 Debt Management Ratios

The extent to which a firm uses debt financing, or financial leverage, has three
important implications: (1) By raising funds through debt, stockholders can main-
tain control of a firm without increasing their investment. (2) If the firm earns
more on investments financed with borrowed funds than it pays in interest, then
its shareholders’ returns are magnified, or “leveraged,” but their risks are also
magnified. (3) Creditors look to the equity, or owner-supplied funds, to provide a
margin of safety, so the higher the proportion of funding supplied by stockhold-
ers, the less risk creditors face. Chapter 16 explains the first two points in detail,
while the following ratios examine leverage from a creditor’s point of view.

How the Firm Is Financed: Total Liabilities to Total Assets

The ratio of total liabilities to total assets is called the debt ratio, or sometimes the
total debt ratio. It measures the percentage of funds provided by current liabili-
ties and long-term debt:

. Total liabilities
Debt ratio = ———————
Total assets

_ $310 + $754  $1,064
$2,000 $2,000
Industry average = 40.0%.

= 53.2%.

Creditors prefer low debt ratios because the lower the ratio, the greater the cush-
ion against creditors’ losses in the event of liquidation. Stockholders, on the other
hand, may want more leverage because it magnifies expected earnings.

MicroDrive’s debt ratio is 53.2%, which means that its creditors have supplied
more than half the total financing. As we will discuss in Chapter 16, a variety of
factors determine a company’s optimal debt ratio. Nevertheless, the fact that
MicroDrive’s debt ratio exceeds the industry average raises a red flag and may
make it costly for MicroDrive to borrow additional funds without first raising
more equity capital. Creditors may be reluctant to lend the firm more money, and
management would probably be subjecting the firm to the risk of bankruptcy if it
increased the debt ratio by borrowing additional funds.

If you use a debt ratio that you did not calculate yourself, be sure to find out
how the ratio was defined. Some sources provide the ratio of long-term debt to
total assets, and some provide the ratio of debt to equity, so be sure to check the
source’s definition.?

5The debtto-assets (D/A) and debtto-equity (D/E) ratios are simply transformations of each other when debt is
defined as total liabilities:

D/A D
/ and D/A = £

PE=T"Dhm T+D/E"
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Ability to Pay Interest: Times-Interest-Earned

The times-interest-earned (TIE) ratio is determined by dividing earnings before
interest and taxes (EBIT in Table 4-1) by the interest charges:

EBIT
Interest charges

283.8
= $$88 = 3.2 times.

Industry average = 6 times.

Times-interest-earned (TIE) ratio =

The TIE ratio measures the extent to which operating income can decline before
the firm is unable to meet its annual interest costs. Failure to meet this obligation
can bring legal action by the firm’s creditors, possibly resulting in bankruptcy.
Note that earnings before interest and taxes, rather than net income, is used in the
numerator. Because interest is paid with pre-tax dollars, the firm'’s ability to pay
current interest is not affected by taxes.

MicroDrive’s interest is covered 3.2 times. Since the industry average is 6 times,
MicroDrive is covering its interest charges by a relatively low margin of safety.
Thus, the TIE ratio reinforces the conclusion from our analysis of the debt ratio that
MicroDrive would face difficulties if it attempted to borrow additional funds.

Ability to Service Debt: EBITDA Coverage Ratio

The TIE ratio is useful for assessing a company’s ability to meet interest charges
on its debt, but this ratio has two shortcomings: (1) Interest is not the only fixed
financial charge—companies must also reduce debt on schedule, and many firms
lease assets and thus must make lease payments. If they fail to repay debt or meet
lease payments, they can be forced into bankruptcy. (2) EBIT does not represent all
the cash flow available to service debt, especially if a firm has high depreciation
and/or amortization charges. To account for these deficiencies, bankers and oth-
ers have developed the EBITDA coverage ratio, defined as follows:®

EBITDA + Lease payments
Interest + Principal payments + Lease payments

EBITDA coverage ratio =

_ $383.8 +$28  $4118
$88 + $20 + $28  $136

Industry average = 4.3 times.

= 3.0 times.

MicroDrive had $383.8 million of earnings before interest, taxes, depreciation, and
amortization (EBITDA). Also, lease payments of $28 million were deducted while
calculating EBITDA. That $28 million was available to meet financial charges;
hence it must be added back, bringing the total available to cover fixed financial
charges to $411.8 million. Fixed financial charges consisted of $88 million of inter-
est, $20 million of sinking fund payments, and $28 million for lease payments, for

“Different analysts define the EBITDA coverage ratio in different ways. For example, some would omit the lease payment
information, and others would “gross up” principal payments by dividing them by (1 — T) because these payments are
not tax deductions, and hence must be made with affertax cash flows. We included lease payments because, for many
firms, they are quite important, and failing to make them can lead to bankruptcy just as surely as can failure to make
payments on “regular” debt. We did not gross up principal payments because, if a company is in financial difficulty, its
tax rate will probably be zero; so the gross up is not necessary whenever the ratio is really important.



Debt Management Ratios

International Accounting Differences Create Headaches for Invesi

You must be a good financial detective to analyze
financial statements, especially if the company oper-
ates overseas. Despite aftempts to standardize
accounting practices, there are many differences in
the way financial information is reported in different
countries, and these differences create headaches
for investors trying to make cross-border company
comparisons.

A study by two Rider College accounting pro-
fessors demonstrated that huge differences can
exist. The professors developed a computer model
to evaluate the net income of a hypothetical but
typical company operating in different countries.
Applying the standard accounting practices of each
country, the hypothetical company would have
reported net income of $34,600 in the United
States, $260,600 in the United Kingdom, and
$240,600 in Australia.

Such variances occur for a number of reasons.
In most countries, including the United States, an
asset’s balance sheet value is reported at original
cost less any accumulated depreciation. However, in
some countries, asset values are adjusted to reflect
current market prices. Also, inventory valuation meth-
ods vary from country fo country, as does the treat-
ment of goodwill. Other differences arise from the
treatment of leases, research and development costs,
and pension plans.

These differences arise from a variety of legal,
historical, cultural, and economic factors. For exam-
ple, in Germany and Japan large banks are the key
source of both debt and equity capital, whereas in
the United States public capital markets are most
important. As a result, U.S. corporations disclose a
great deal of information to the public, while German
and Japanese corporations use very conservative
accounting practices that appeal to the banks.

There are two basic trends regarding interna-
tional accounting standards. The first is a movement
toward a single set of accounting standards. For
example, the European Union now requires all EU-
listed companies to comply with standards defined
by the International Accounting Standards Board
(IASB). There are also ongoing discussions between
the IASB and the U.S. Financial Accounting
Standards Board (FASB) to develop a single set of
financial standards for all companies worldwide.
Second, |ASB standards rely on general principles,
while FASB standards are rules based. As the recent
accounting scandals demonstrate, many U.S. compa-
nies have been able to comply with U.S. rules while
violating the principle, or intent, underlying the rules.
This is fueling a debate over the relative effectiveness
of principles-based versus rules-based standards.

Sources: See the Web sites of the IASB and the FASB:
http://www.iasb.org.uk and http://www.fasb.org.
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a total of $136 million.” Therefore, MicroDrive covered its fixed financial charges
by 3.0 times. However, if EBITDA declines, the coverage will fall, and EBITDA cer-
tainly can decline. Moreover, MicroDrive’s ratio is well below the industry aver-
age, so again, the company seems to have a relatively high level of debt.

The EBITDA coverage ratio is most useful for relatively short-term lenders
such as banks, which rarely make loans (except real estate-backed loans) for
longer than about 5 years. Over a relatively short period, depreciation-generated
funds can be used to service debt. Over a longer time, those funds must be rein-
vested to maintain the plant and equipment or else the company cannot remain in
business. Therefore, banks and other relatively short-term lenders focus on the
EBITDA coverage ratio, whereas long-term bondholders focus on the TIE ratio.

SELF-TEST

How does the use of financial leverage affect current stockholders’ control position?

In what way do taxes influence a firm’s willingness to finance with debi?

In what way does the use of debt involve a risk-versus-return trade-off?

Explain the following statement: “Analysts look at both balance sheet and income statement ratios when
appraising a firm's ﬁnuncial condition.”

Name three ratios that are used to measure the extent to which a firm uses financial leverage, and write
out their equations.

A company has EBITDA of $600 million, interest payments of $60 million, lease payments of $40 million,
and required principal payments (due this year) of $30 million. What is its EBITDA coverage ratio? (4.9)

7A sinking fund is a required annual payment designed to reduce the balance of a bond or
preferred stock issue.


http://www.iasb.org.uk
http://www.fasb.org
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4.5 Profitability Ratios

Profitability is the net result of a number of policies and decisions. The ratios
examined thus far provide useful clues as to the effectiveness of a firm’s opera-
tions, but the profitability ratios go on to show the combined effects of liquidity,
asset management, and debt on operating results.

Profit Margin on Sales

The profit margin on sales, calculated by dividing net income by sales, gives the
profit per dollar of sales:

Net income available to common stockholders

Profit margin on sales =
& Sales

 $1135
$3,000

Industry average = 5.0%.

= 3.8%.

MicroDrive’s profit margin is below the industry average of 5%. This sub-par
result occurs because costs are too high. High costs, in turn, generally occur
because of inefficient operations. However, MicroDrive’s low profit margin is also
a result of its heavy use of debt. Recall that net income is income after interest.
Therefore, if you consider two firms that have identical operations in the sense
that their sales, operating costs, and EBIT are the same, then the firm that uses
more debt will have higher interest charges. Those interest charges will pull net
income down, and since sales are constant, the result will be a relatively low profit
margin. In such a case, the low profit margin would not indicate an operating
problem—rather, it would indicate a difference in financing strategies. Thus, the
firm with the low profit margin might end up with a higher rate of return on its
stockholders” investment due to its use of financial leverage. We will see exactly
how profit margins and the use of debt interact to affect the return on stockhold-
ers’ equity later in the chapter, when we examine the Du Pont model.

Basic Earning Power (BEP)

The basic earning power (BEP) ratio is calculated by dividing earnings before
interest and taxes (EBIT) by total assets:

EBIT
Total assets

~ $283.8
$2,000
Industry average = 18.0%.

Basic earning power (BEP) ratio =

=142 %.

This ratio shows the raw earning power of the firm’s assets, before the influence
of taxes and leverage, and it is useful for comparing firms with different tax situ-
ations and different degrees of financial leverage. Because of its low turnover
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ratios and low profit margin on sales, MicroDrive is not getting as high a return
on its assets as is the average company in its industry.?

Return on Total Assets

The ratio of net income to total assets measures the return on total assets (ROA)
after interest and taxes:

Net income available to common stockholders
Total assets

Return on total assets = ROA =

_ $1135
$2,000
Industry average = 9.0%.

=5.7%.

MicroDrive’s 5.7% return is well below the 9% average for the industry. This low
return results from (1) the company’s low basic earning power plus (2) high inter-
est costs resulting from its above-average use of debt, both of which cause its net
income to be relatively low.

Return on Common Equity

Ultimately, the most important, or “bottom line,” accounting ratio is the ratio of net
income to common equity, which measures the return on common equity (ROE):

Net income available to common stockholders

Return on common equity = ROE = -
Common equity

_ $1135
$896

Industry average = 15.0%.

= 12.7%.

Stockholders invest to get a return on their money, and this ratio tells how well
they are doing in an accounting sense. MicroDrive’s 12.7% return is below the 15%
industry average, but not as far below as the return on total assets. This somewhat
better result is due to the company’s greater use of debt, a point that is analyzed
in detail later in the chapter.
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SELF-TEST

Identify and write out the equations for four ratios that show the combined effects of liquidity, asset man-

agement, and debt management on profitability.

Why is the basic earning power ratio useful?

Why does the use of debt lower the ROA?

What does ROE measure? Since interest expense lowers profits, does using debt lower ROE?

A company has $200 billion of sales and $10 billion of net income. lts total assets are $100 billion,

financed half by debt and half by common e?uity. What is its profit margin? (5%) What is its ROA? (10%)

What is its ROE? (20%) Would ROA increase it the firm used less leverage? (yes) Would ROE increase? (no)

8Notice that EBIT is earned throughout the year, whereas the total assets figure is an end-of-the-year number.
Therefore, it would be conceptually better to calculate this ratio as EBIT/Average assets = EBIT/[(Beginning assets +
Ending assets)/2]. We have not made this adjustment because the published ratios used for comparative purposes
do not include it. However, when we construct our own comparative ratios, we do make the adjustment. Incidentally,
the same adjustment would also be appropriate for the next two ratios, ROA and ROE.
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4.6 Market Value Ratios

A final group of ratios, the market value ratios, relates the firm’s stock price to its
earnings, cash flow, and book value per share. These ratios give management an
indication of what investors think of the company’s past performance and future
prospects. If the liquidity, asset management, debt management, and profitability
ratios all look good, then the market value ratios will be high, and the stock price
will probably be as high as can be expected.

Price/Earnings Ratio

The price/earnings (P/E) ratio shows how much investors are willing to pay per
dollar of reported profits. MicroDrive’s stock sells for $23, so with an EPS of $2.27
its P/E ratio is 10.1:

Price per share

Pri i P/E) ratio =
rice/earnings (P/E) ratio Earnings per share

_$23.00
$2.27
Industry average = 12.5 times.

= 10.1 times.

P/E ratios are higher for firms with strong growth prospects, other things held
constant, but they are lower for riskier firms. Because MicroDrive’s P/E ratio is
below the average, this suggests that the company is regarded as being somewhat
riskier than most, as having poorer growth prospects, or both. In the spring of
2006, the average P/E ratio for firms in the S&P 500 was 21.52, indicating that
investors were willing to pay $21.52 for every dollar of earnings.

Price/Cash Flow Ratio

In some industries, stock price is tied more closely to cash flow than to net income.
Consequently, investors often look at the price/cash flow ratio, where cash flow is
defined as net income plus depreciation and amortization:

Price per share

rice/cash flow ratio Cash flow per share

~ $23.00
$4.27

Industry average = 6.8 times.

= 5.4 times.

MicroDrive’s price/ cash flow ratio is also below the industry average, once again sug-
gesting that its growth prospects are below average, its risk is above average, or both.

Note that some analysts look at multiples beyond just the price/earnings and
the price/cash flow ratios. For example, depending on the industry, some may
look at measures such as price/sales, price/customers, or price/EBITDA per
share. Ultimately, though, value depends on free cash flows, so if these “exotic”
ratios do not forecast future free cash flow, they may turn out to be misleading.



Market Value Ratios 135

This was true in the case of the dot-com retailers before they crashed and burned
in 2000, costing investors many billions.

Market/Book Ratio

The ratio of a stock’s market price to its book value gives another indication of
how investors regard the company. Companies with relatively high rates of return
on equity generally sell at higher multiples of book value than those with low
returns. First, we find MicroDrive’s book value per share:

Common equity

Book val hare =
Q0K Valll€ per share = o - res outstanding

$896
=—— = §17.92.
50 ¥

Now we divide the market price by the book value to get a market/book (M/B)
ratio of 1.3 times:

Market price per share

ki k ratio = M/B =
Market/book ratio = M/ Book value per share

_ $23.00
$17.92

= 1.3 times.

Industry average = 1.7 times.

Investors are willing to pay relatively little for a dollar of MicroDrive’s book value.

The average company in the S&P 500 had a market/book ratio of about 4.03 in
the spring of 2006. Since M/ B ratios typically exceed 1.0, this means that investors
are willing to pay more for stocks than their accounting book values. The book
value is a record of the past, showing the cumulative amount that stockholders
have invested, either directly by purchasing newly issued shares or indirectly
through retaining earnings. In contrast, the market price is forward-looking, incor-
porating investors” expectations of future cash flows. For example, in May 2006
Alaska Air had a market/book ratio of only 1.69, reflecting the crisis in the airlines
industry caused by the terrorist attacks and oil price increases, whereas Dell
Computer’s market/book ratio was 14.79, indicating that investors expected Dell’s
past successes to continue.

Table 4-2 summarizes MicroDrive’s financial ratios. As the table indicates, the
company has many problems.

SELF-TEST

Describe three ratios that relate a firm'’s stock price to its earnings, cash flow, and book value per share,
and write out their equations.

How do market value ratios reflect what investors think about a stock’s risk and expected rate of return?
What does the price/earnings (P/E) ratio show? If one firm’s P/E ratio is lower than that of another, what
are some factors that might explain the difference?

How is book value per sﬁare calculated? Explain why book values often deviate from market values.

A company has $6 Eillion of net income, $2 billion of depreciation and amortization, $80 billion of com-
mon equity, and 1 billion shares of stock. If its stock price is $96 per share, what is its price/earnings
ratio? (16) lis price/cash flow ratio? (12) lts market/book ratio? (1.2)



136 Chapter 4

Analysis of Financial Statements

‘ Table 4-2
MicroDrive Inc.: Summary of Financial Ratios (Millions of Dollars)

Industry
Ratio Formula Calculation Ratio  Average  Comment
Liquidity
1,000
Current M 3 =3.2% 4.2% Poor
Current liabilities $310
Quick Current ossets'— I.n.v.enforles $385 —1 2% 21 Poor
Current liabilities $310
Asset management
$3,000
Inventory turnover Les. =4.9%X 9.0x Poor
Inventories $615
i 7
Days sales outstanding (DSO) _ eaialdsn S =46 days 36 days  Poor
Annual sales/ 365 $8.219
3,000
Fixed assets turnover & 3 =3.0% 3.0x OK
Net fixed assets $1,000
$3,000
Total assets turnover _ G =1.5x% 1.8% Somewhat low
Total assets $2,000
Debt Management
Total debt fo total assets ok lich e ——— =532% 40.0% High (risky)
Total assets $2,000
Earnings before interest and taxes (EBIT 283.
Times-interest-earned (TIE) . (EBIT) VA =3.2% 6.0x Low (risky)
Interest charges $88
EBITDA + Lease payments 411.
EBITDA coverage - i S8 6% 43x  Low [risky)
Interest + Principal payments + Lease payments $136
Profitability
Profit margin on sales Net income available to common stockholders $113.5 _3.8% 5.0% Poor
Sales $3,000
Earnings before interest and t EBIT
Basic earning power (BEP) omings before inferest and toxes (EBIT) $263.8 =14.2% 17.2% Poor
Total assets $2,000
Refurn on fofal assefs (ROA) Net income available to common stockholders $113.5 _579 9.0% Poor
Total assets $2,000
Return on common equity (ROE) Net income available to common stockholders $1135 197%  15.0% Poor
Common equity $896
Market Valve
Pri h
Price/earnings (P/E) m VO =10.1x 12.5% Low
Earnings per share $2.27
Pri h
Price/cash flow __reepershdre 323.00 =54x 6.8% Low
Cash flow per share $4.27
Market price per share
Market/book (M/B) - P =1.3x 1.7 Low
Book value per share $17.92
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4.7 Trend Analysis, Common Size Analysis,
and Percent Change Analysis

It is important to analyze trends in ratios as well as their absolute levels, for trends
give clues as to whether a firm’s financial condition is likely to improve or to
deteriorate. To do a trend analysis, one simply plots a ratio over time, as shown
in Figure 4-1. This graph shows that MicroDrive’s rate of return on common
equity has been declining since 2004, even though the industry average has been
relatively stable. All the other ratios could be analyzed similarly.

Common size analysis and percent change analysis are two other techniques
that can be used to identify trends in financial statements. Common size analysis
is also useful in comparative analysis, and some sources of industry data, such as
Risk Management Associates, are presented exclusively in common size form.’

In a common size analysis, all income statement items are divided by sales,
and all balance sheet items are divided by total assets. Thus, a common size
income statement shows each item as a percentage of sales, and a common size
balance sheet shows each item as a percentage of total assets. The advantage of
common size analysis is that it facilitates comparisons of balance sheets and
income statements over time and across companies.

Common size statements are very easy to generate if the financial statements
are in a spreadsheet. In fact, if you obtain your financial statements from a source
with standardized financial statements, then it is easy to cut and paste the data for
a new company over your original company’s data, and all of your spreadsheet

@ Rate of Return on Common Equity, 2003-2007

ROE
(%)

el

\ Industry

MicroDrive

16.0%

12.0%

8.0% |-

4.0%

O-OO/O 1 1 1 J
2003 2004 2005 2006 2007

“Risk Management Associates was formerly known as Robert Morris Associates.
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‘ Table 4-3
MicroDrive Inc.: Common Size Income Statement

A [ B [ ¢} [ D [ E [ H [ G
165 2007
Industry

166 Composite 2007 2006
167 [Net sales 100.0% 100.0% 100.0%
168 | Operating costs 87.6% 87.2% 87.6%
169 |Earnings before interest, taxes, depr. & amort. (EBITDA) 2.8% 12.8% 12.4%
170 | Depreciation and amortization 90.4% 3.3% 3.2%
171 |Earnings before interest and taxes (EBIT) 9.6 % 9.5% 9.2%
172 | Less interest 1.3% 2.9% 21%
173 |Earnings before taxes (EBT) 8.3% 6.5% 7.1%
174 | Taxes (40%) 3.3% 2.6% 2.8%
175 |Net Income before preferred dividends 5.0% 3.9% 4.3%
176 | Preferred dividends 0.0% 0.1% 0.1%
177 |Net Income available to common stockholders (profit margin) 5.0% 3.8% 41%
178

Note: Percentages may not total exactly due to rounding when printed.

D

e-resource

See FM12 Ch 04 Tool
Kit.xls for all details.

D

e-resource

See FM12 Ch 04 Tool
Kit.xls for all details.

formulas will be valid for the new company. We generated Table 4-3 in the Excel file
FM12 Ch 04 Tool Kit.xls. This table contains MicroDrive’s 2006 and 2007 common
size income statements, along with the composite statement for the industry. (Note:
Rounding may cause addition/subtraction differences in Tables 4-3 and 4-4.)
MicroDrive’s operating costs are slightly above average, as are its interest
expenses, but its taxes are relatively low because of its low EBIT. The net effect of
all these forces is a relatively low profit margin.

Table 4-4 shows MicroDrive’s common size balance sheets, along with the
industry average. Its accounts receivable are significantly higher than the indus-
try average, its inventories are significantly higher, and it uses far more fixed
charge capital (debt and preferred) than the average firm.

A final technique used to help analyze a firm’s financial statements is percent-
age change analysis. In this type of analysis, growth rates are calculated for all
income statement items and balance sheet accounts. To illustrate, Table 4-5 con-
tains MicroDrive’s income statement percentage change analysis for 2007. Sales
increased at a 5.3% rate during 2007, while total operating costs increased at a
slower 4.8% rate, leading to 7.9% growth in EBIT. The fact that sales increased
faster than operating costs is positive, but this “good news” was offset by a 46.7%
increase in interest expense. The significant growth in interest expense caused
growth in both earnings before taxes and net income to be negative. Thus, the per-
centage change analysis points out that the decrease in reported income in 2007
resulted almost exclusively from an increase in interest expense. This conclusion
could be reached by analyzing dollar amounts, but percentage change analysis
simplifies the task. The same type of analysis applied to the balance sheets would
show that assets grew at a 19.0% rate, largely because inventories grew at a whop-
ping 48.2% rate (see FM12 Ch 04 Tool Kit.xls). With only a 5.3% growth in sales,
the extreme growth in inventories should be of great concern to MicroDrive’s
managers.

The conclusions reached in common size and percentage change analyses
generally parallel those derived from ratio analysis. However, occasionally a seri-
ous deficiency is highlighted by only one of the three analytical techniques. Also,
it is often useful to have all three and to drive home to management, in slightly
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‘ Table 4-4
MicroDrive Inc.: Common Size Balance Sheet

A | B | C | D E F

187 2007
Industry

188 Composite 2007 2006
189 [Assets
190 [Cash and equivalents 1.0% 0.5% 0.9 %
191 [Short-term investments 2.2% 0.0% 3.9%
192 [Accounts receivable 17.8% 18.8% 18.8%
193 [Inventories 19.8% 30.8% 24.7 %
194 [ Total current assets 40.8 % 50.0 % 48.2 %
195 |Net plant and equipment 59.2% 50.0% 51.8%
196 |Total assets 100.0% 100.0% 100.0%
197
198 |Liabilities and equity
199 [Accounts payable 1.8% 3.0% 1.8%
200 [Notes payable 4.4% 5.5% 3.6%
201 [Accruals 3.6% 7.0% 7.7 %
202 | Total current liabilities 9.8% 15.5% 13.1%
203 |Long-term bonds 30.2% 37.7% 34.5%
204 | Total liabilities 40.0% 53.2% 47.6%
205 [Preferred stock 0.0 % 2.0% 2.4%
206 |Total common equity 60.0 % 44.8 % 50.0 %
207 |Total liabilities and equity 100.0% 100.0% 100.0%
208

Note: Percentages may not total exactly due to rounding when printed.

‘ Table 4-5
MicroDrive Inc.: Income Statement Percentage Change Analysis

A | B | @© | D E
Percent Change
218 |Base year = 2006 in
219 2007
220 |Net sales 5.3%
221 | Operating costs 4.8 %
222 |Earnings before interest, taxes, depr. & amort. (EBITDA) 8.7%
223 | Depreciation and amortization 11.1%
224 |Earnings before interest and taxes (EBIT) 7.9%
225 | Less interest 46.7 %
226 |Earnings before taxes (EBT) 3.5%)
227 | Taxes (40%) 3.5%)
228 |Net Income before preferred dividends 3.5%)
229 | Preferred dividends 0.0%
230 |Net Income available to common stockholders 3.7%)
231

Note: Percentages may not total exactly due to rounding when printed.

May not be copied, scanned, or duplicated, in whole or in part.
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different ways, the need to take corrective actions. Thus, a thorough financial
statement analysis will include ratio, percentage change, and common size analy-
ses, as well as a Du Pont analysis, as described next.

SELF-TEST

How does one do a trend analysis?

What important information does a trend analysis provide?
What is common size analysis?

What is percent change analysis?

4.8 Tying the Ratios Together:
The Du Pont Equation

In ratio analysis, it is sometimes easy to miss the forest for all the trees. Managers
often need a framework that ties together a firm’s profitability, its asset usage effi-
ciency, and its use of debt. This section provides just such a model. The profit mar-
gin times the total assets turnover is called the Du Pont equation, and it gives the
rate of return on assets (ROA):

ROA = Profit margin X Total assets turnover

_ Net income Sales (4-1)

Sales Total assets’

For MicroDrive, the ROA is
ROA =38% X 1.5 =57%.

MicroDrive made 3.8%, or 3.8 cents, on each dollar of sales, and its assets were
turned over 1.5 times during the year. Therefore, the company earned a return of
5.7% on its assets.

To find the return on equity (ROE), multiply the rate of return on assets (ROA)
by the equity multiplier, which is the ratio of assets to common equity:

Total assets

Equity multiplier = (4-2)

Common equity’

Firms that have a lot of leverage (i.e., a lot of liabilities or preferred stock) will nec-
essarily have a high equity multiplier—the more leverage, the less the equity,
hence the higher the equity multiplier. For example, if a firm has $1,000 of assets
and is financed with $800 (or 80%) liabilities and preferred stock, then its equity
will be $200, and its equity multiplier will be $1,000/$200 = 5. Had it used only
$200 of liabilities and preferred stock, then its equity would have been $800, and
its equity multiplier would have been only $1,000/$800 = 1.25.10

Therefore, the return on equity (ROE) depends on the ROA and the use of
leverage:

19Expressed algebraically,

A-E A E 1

Debt rcxfio:E —_— =l-—
A A A A Equity multiplier

Here we use D to denote all debt, other liabilities, and preferred stock; in other words, D is all financing other than
common equity, E is common equity, A is total assets, and A/E is the equity multiplier.
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ROE = ROA X Equity multiplier

_ Net income Total assets (4-3)

~ Total assets ~ Common equity’

MicroDrive’s ROE is
$2,000
$896
=5.7% X 2.23

=12.7%

ROE = 5.7% X

Now we can combine Equations 4-1 and 4-3 to form the extended Du Pont equation,
which shows how the profit margin, the assets turnover ratio, and the equity mul-
tiplier combine to determine the ROE:

ROE = (Profit margin)(Total assets turnover)(Equity multiplier)

_ Net income Sales Total assets (4-4)
Sales Total assets ~ Common equity’

For MicroDrive, we have
ROE = (3.8%)(1.5)(2.23)

=12.7%.

The 12.7% rate of return could, of course, be calculated directly: both Sales and
Total assets cancel, leaving Net income/Common equity = $113.5/$896 = 12.7%.
However, the Du Pont equation shows how the profit margin, the total assets
turnover, and the use of debt interact to determine the return on equity.

The insights provided by the Du Pont model are valuable, and it can be used
for “quick and dirty” estimates of the impact that operating changes have on
returns. For example, holding all else equal, if MicroDrive can drive up its ratio
of sales/total assets to 1.8, then its ROE will improve to (3.8%)(1.8)(2.23) =
15.25%. For a more complete “what if” analysis, most companies use a forecast-
ing model such as the one described in Chapter 14.

SELF-TEST

Explain how the extended, or modified, Du Pont equation can be used to reveal the basic determinants
of ROE.

What is the equity multiplier?

A company has a profit margin of 6%, a total asset turnover ratio of 2, and an equity multiplier of 1.5.
What is its ROE? (18%)

4.9 Comparative Ratios and Benchmarking

Ratio analysis involves comparisons—a company’s ratios are compared with
those of other firms in the same industry, that is, with industry average figures.
However, like most firms, MicroDrive’s managers go one step further—they also
compare their ratios with those of a smaller set of the leading computer compa-
nies. This technique is called benchmarking, and the companies used for the com-
parison are called benchmark companies. For example, MicroDrive benchmarks
against five other firms that its management considers to be the best-managed
companies with operations similar to its own.
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‘ Table 4-6
Comparative Ratios for Dell Computer Corporation, the Computer

Hardware Industry, the Technology Sector, and the S&P 500

Computer

Hardware  Technology
Ratio Dell Industry® Sector® S&P 500
P/E ratio 17.96 27.13 32.75 21.52
Market to book 14.79 9.13 5.60 4.03
Price to tangible book 14.79 9.71 7.47 7.02
Price to cash flow 16.18 28.39 26.57 15.76
Net profit margin 6.39 6.26 14.82 14.02
Quick ratio 0.91 1.48 2.73 1.29
Current ratio 1.11 1.85 3.22 1.80
Long-term debt to equity 0.12 0.08 0.21 0.55
Total debt to equity 0.12 0.09 0.24 0.69
Interest coverage (TIE)c — 5.87 12.99 14.21
Return on assets 15.60 11.82 11.05 7.96
Return on equity 67.22 35.60 18.60 19.32
Inventory turnover 86.06 61.88 12.77 12.54
Asset turnover 2.44 1.86 0.84 0.96

9The computer hardware industry is composed of 50 firms, including IBM, Dell, Apple, Sun Microsystems,
Gateway, and Silicon Graphics.

bThe technology sector contains 11 industries, including communications equipment, computer hardware, computer
networks, semiconductors, and software and programming.

Dell had more interest income than interest expense.

Source: Adapted from http:/Mwww.investor.reuters.com, May 2, 2006.

Many companies also benchmark various parts of their overall operation
against top companies, whether they are in the same industry or not. For exam-
ple, MicroDrive has a division that sells hard drives directly to consumers through
catalogs and the Internet. This division’s shipping department benchmarks
against L.L. Bean, even though they are in different industries, because L.L. Bean’s
shipping department is one of the best. MicroDrive wants its own shippers to
strive to match L.L. Bean’s record for on-time shipments.

Comparative ratios are available from a number of sources, including Value
Line, Dun and Bradstreet (D&B), and the Annual Statement Studies published by
Risk Management Associates, which is the national association of bank loan offi-
cers. Table 4-6 reports selected ratios from Reuters.

Each data-supplying organization uses a somewhat different set of ratios
designed for its own purposes. For example, D&B deals mainly with small firms,
many of which are proprietorships, and it sells its services primarily to banks and
other lenders. Therefore, D&B is concerned largely with the creditor’s viewpoint,
and its ratios emphasize current assets and liabilities, not market value ratios. So,
when you select a comparative data source, you should be sure that your emphasis
is similar to that of the agency whose ratios you plan to use. Additionally, there are
often definitional differences in the ratios presented by different sources, so before
using a source, be sure to verify the exact definitions of the ratios to ensure consis-
tency with your own work.
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Ratio Analysis on the Web

A great source for comparative ratios is hitp:/www  ton. This brings up a table with the stock quote, some
.investor.reuters.com. You have to register to use the company information, and some additional links.
site, but registration is free. Once you register and ~ Select “Ratios,” which brings up a page with a
log in, this web page contains a field fo enfer a com-  detailed ratio analysis for the company and includes
pany’s ticker symbol. Once you do this, click the comparative ratios for other companies in the same
“Symbol” ratio button, and then click the “Go” but-  sector, the same industry, and the S&P 500.

SELF-TEST

Differentiate between trend analysis and comparative ratio analysis.
Why is it useful to do a comparative ratio analysis?
What is benchmarking?

4.10 Uses and Limitations of Ratio Analysis

Ratio analysis is used by three main groups: (1) managers, who employ ratios to

help analyze, control, and thus improve their firms’ operations; (2) credit analysts, @
including bank loan officers and bond rating analysts, who analyze ratios to

help ascertain a company’s ability to pay its debts; and (3) stock analysts, who are  To find quick information
interested in a company’s efficiency, risk, and growth prospects. In later chapters E:OU; m”:ﬁj::;o ?0 fo
we will look more closely at the basic factors that underlie each ratio, which will _reﬂ;ers.con;. Here you
give you a better idea about how to interpret and use ratios. Note, though, that  can find company pro-
while ratio analysis can provide useful information concerning a company’s oper- files, stock price and
ations and financial condition, it does have limitations that necessitate care and share information, and

judgment. Some potential problems are listed below: several key ratios.

1. Many large firms operate different divisions in different industries, and for
such companies it is difficult to develop a meaningful set of industry aver-
ages. Therefore, ratio analysis is more useful for small, narrowly focused firms
than for large, multidivisional ones.

2. Most firms want to be better than average, so merely attaining average per-
formance is not necessarily good. As a target for high-level performance, it is
best to focus on the industry leaders’ ratios. Benchmarking helps in this regard.

3. Inflation may have badly distorted firms” balance sheets—recorded values are
often substantially different from “true” values. Further, because inflation
affects both depreciation charges and inventory costs, profits are also affected.
Thus, a ratio analysis for one firm over time, or a comparative analysis of
firms of different ages, must be interpreted with judgment.

4. Seasonal factors can also distort a ratio analysis. For example, the inventory
turnover ratio for a food processor will be radically different if the balance
sheet figure used for inventory is the one just before versus just after the close
of the canning season. This problem can be minimized by using monthly aver-
ages for inventory (and receivables) when calculating turnover ratios.

5. Firms can employ “window dressing” techniques to make their financial state-
ments look stronger. To illustrate, a Chicago builder borrowed on a two-year
basis in late December. Because the loan was for more than 1 year, it was not
included in current liabilities. The builder held the proceeds of the loan as cash.
This improved his current and quick ratios, and made his year-end balance sheet
look stronger. However, the improvement was strictly window dressing; a week
later the builder paid off the loan and the balance sheet was back at the old level.
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6. Different accounting practices can distort comparisons. As noted earlier, inven-
tory valuation and depreciation methods can affect financial statements and thus
distort comparisons among firms. Also, if one firm leases a substantial amount
of its productive equipment, then its assets may appear low relative to sales
because leased assets often do not appear on the balance sheet. At the same time,
the liability associated with the lease obligation may not be shown as debt.
Therefore, leasing can artificially improve both the turnover and the debt ratios.

7. ltis difficult to generalize about whether a particular ratio is “good” or “bad.”
For example, a high current ratio may indicate a strong liquidity position,
which is good, or excessive cash, which is bad (because excess cash in the
bank is a nonearning asset). Similarly, a high fixed assets turnover ratio may
denote either that a firm uses its assets efficiently or that it is undercapitalized
and cannot afford to buy enough assets.

8. A firm may have some ratios that look “good” and others that look “bad,”
making it difficult to tell whether the company overall is strong or weak.
However, statistical procedures can be used to analyze the net effects of a set of
ratios. Many banks and other lending organizations use discriminant analysis,
a statistical technique, to analyze firms’ financial ratios, and then classify the
firms according to their probability of getting into financial trouble.

9. Effective use of financial ratios requires that the financial statements on which
they are based be accurate. Revelations in 2001 and 2002 of accounting fraud
by such industry giants as WorldCom and Enron showed that financial state-
ments are not always accurate; hence information based on reported data can
be misleading.

Ratio analysis is useful, but analysts should be aware of these problems and
make adjustments as necessary. Ratio analysis conducted in a mechanical,
unthinking manner is dangerous, but used intelligently and with good judgment,
it can provide useful insights into a firm’s operations. Your judgment in interpret-
ing a set of ratios is bound to be weak at this point, but it will improve as you go
through the remainder of the book.

SELF-TEST

List three types of users of ratio analysis. Would the different users emphasize the same or different types

of ratios?

List several potential problems with ratio analysis.

4.11 Looking Beyond the Numbers

Hopefully, working through this chapter has helped your understanding of finan-
cial statements and improved your ability to interpret accounting numbers. These
important and basic skills are necessary when making business decisions, evalu-
ating performance, and forecasting likely future developments.

Sound financial analysis involves more than just calculating numbers—good
analysis requires that certain qualitative factors be considered when evaluating a
company. These factors, as summarized by the American Association of
Individual Investors (AAII), include the following:

1. Are the company’s revenues tied to one key customer? If so, the company’s
performance may decline dramatically if the customer goes elsewhere.

2. To what extent are the company’s revenues tied to one key product?
Companies that rely on a single product may be more efficient and focused,
but a lack of diversification increases risk.


http://www.aaii.com
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SELF-TEST

To what extent does the company rely on a single supplier? Depending on a
single supplier may lead to unanticipated shortages and thus to lower profits.
What percentage of the company’s business is generated overseas?
Companies with a large percentage of overseas business are often able to real-
ize higher growth and larger profit margins. However, firms with large over-
seas operations also find that the value of their operations depends in large
part on the value of the local currency. Thus, fluctuations in currency markets
create additional risks for firms with large overseas operations. In addition,
the political stability of the region is important.

What about the competition? It is important to consider both the likely
actions of the current competition and the likelihood of new competitors in
the future.

What are the company’s future prospects? Does the company invest heavily
in research and development? If so, its future prospects may depend critically
on the success of products currently in the pipeline.

How does the legal and regulatory environment affect the company? It is
crucial to factor in the effects of proposed regulations and pending or likely
lawsuits.

Summary
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What are some qualitative factors analysts should consider when evaluating a company’s likely future

financial performance?

Summary

The primary purpose of this chapter was to discuss techniques used by investors
and managers to analyze financial statements. The key concepts covered are listed
below.

Financial statement analysis generally begins with a set of financial ratios
designed to reveal a company’s strengths and weaknesses as compared with
other companies in the same industry, and to show whether its financial posi-
tion has been improving or deteriorating over time.

Liquidity ratios show the relationship of a firm’s current assets to its current
liabilities, and thus its ability to meet maturing debts. Two commonly used
liquidity ratios are the current ratio and the quick, or acid test, ratio.

Asset management ratios measure how effectively a firm is managing its
assets. These ratios include inventory turnover, days sales outstanding, fixed
assets turnover, and total assets turnover.

Debt management ratios reveal (1) the extent to which the firm is financed with
debt and (2) its likelihood of defaulting on its debt obligations. They include the
debt ratio, times-interest-earned ratio, and EBITDA coverage ratio.
Profitability ratios show the combined effects of liquidity, asset management,
and debt management policies on operating results. They include the profit
margin on sales, the basic earning power ratio, the return on total assets,
and the return on common equity.

Market value ratios relate the firm’s stock price to its earnings, cash flow, and
book value per share, thus giving management an indication of what investors
think of the company’s past performance and future prospects. These include
the price/earnings ratio, price/cash flow ratio, and the market/book ratio.
Trend analysis, where one plots a ratio over time, is important, because it reveals
whether the firm’s condition has been improving or deteriorating over time.
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e The Du Pont system is designed to show how the profit margin on sales, the
assets turnover ratio, and the use of debt interact to determine the rate of
return on equity. The firm’s management can use the Du Pont system to ana-
lyze ways of improving performance.

* Benchmarking is the process of comparing a particular company with a
group of similar, successful companies.

Ratio analysis has limitations, but used with care and judgment, it can be very
helpful.

Questions

Define each of the following terms:

a. Liquidity ratios: current ratio; quick, or acid test, ratio

b. Asset management ratios: inventory turnover ratio; days sales outstanding

(DSO); fixed assets turnover ratio; total assets turnover ratio

Financial leverage: debt ratio; times-interest-earned (TIE) ratio; coverage ratio

d. Profitability ratios: profit margin on sales; basic earning power (BEP) ratio;
return on total assets (ROA); return on common equity (ROE)

e. Market value ratios: price/earnings (P/E) ratio; price/cash flow ratio;
market/book (M/B) ratio; book value per share

f. Trend analysis; comparative ratio analysis; benchmarking

g. Du Pont equation; window dressing; seasonal effects on ratios

0

Financial ratio analysis is conducted by managers, equity investors, long-term
creditors, and short-term creditors. What is the primary emphasis of each of these
groups in evaluating ratios?

Over the past year, M. D. Ryngaert & Co. has realized an increase in its current
ratio and a drop in its total assets turnover ratio. However, the company’s sales,
quick ratio, and fixed assets turnover ratio have remained constant. What explains
these changes?

Profit margins and turnover ratios vary from one industry to another. What
differences would you expect to find between a grocery chain such as Safeway
and a steel company? Think particularly about the turnover ratios, the profit
margin, and the Du Pont equation.

How might (a) seasonal factors and (b) different growth rates distort a comparative
ratio analysis? Give some examples. How might these problems be alleviated?

Why is it sometimes misleading to compare a company’s financial ratios with
those of other firms that operate in the same industry?

Self'TeSt Pl‘OblemS Solutions Appear in Appendix A

Argent Corporation had earnings per share of $4 last year, and it paid a $2 dividend.
Total retained earnings increased by $12 million during the year, while book value
per share at year-end was $40. Argent has no preferred stock, and no new common
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stock was issued during the year. If Argent’s year-end debt (which equals its total
liabilities) was $120 million, what was the company’s year-end debt/assets ratio?

The following data apply to Jacobus and Associates (millions of dollars):

Cash and marketable securities $100.00
Fixed assets $283.50
Sales $1,000.00
Net income $50.00
Quick ratio 2.0X
Current ratio 3.0X
DSO 40.55 days
ROE 12%

Jacobus has no preferred stock—only common equity, current liabilities, and long-

term debt.

a. Find Jacobus’s (1) accounts receivable (A /R), (2) current liabilities, (3) current
assets, (4) total assets, (5) ROA, (6) common equity, and (7) long-term debt.

b. In part a, you should have found Jacobus’s accounts receivable (A/R) =
$111.1 million. If Jacobus could reduce its DSO from 40.55 days to 30.4 days
while holding other things constant, how much cash would it generate? If this
cash were used to buy back common stock (at book value), thus reducing the
amount of common equity, how would this affect (1) the ROE, (2) the ROA,
and (3) the total debt/total assets ratio?

PrOblemS Answers Appear in Appendix B

Greene Sisters has a DSO of 20 days. The company’s average daily sales are $20,000.
What is the level of its accounts receivable? Assume there are 365 days in a year.

Vigo Vacations has an equity multiplier of 2.5. The company’s assets are financed
with some combination of long-term debt and common equity. What is the com-
pany’s debt ratio?

Winston Washers’ stock price is $75 per share. Winston has $10 billion in total
assets. Its balance sheet shows $1 billion in current liabilities, $3 billion in long-
term debt, and $6 billion in common equity. It has 800 million shares of common
stock outstanding. What is Winston’s market/book ratio?

A company has an EPS of $1.50, a cash flow per share of $3.00, and a price/cash
flow ratio of 8.0 times. What is its P/E ratio?

Needham Pharmaceuticals has a profit margin of 3% and an equity multiplier of
2.0. Its sales are $100 million and it has total assets of $50 million. What is its ROE?

Donaldson & Son has an ROA of 10%, a 2% profit margin, and a return on equity
equal to 15%. What is the company’s total assets turnover? What is the firm’s
equity multiplier?
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Ace Industries has current assets equal to $3 million. The company’s current ratio
is 1.5, and its quick ratio is 1.0. What is the firm’s level of current liabilities? What
is the firm’s level of inventories?

Assume you are given the following relationships for the Clayton Corporation:

Sales/total assets 1.5%
Return on assets (ROA) 3%
Return on equity (ROE) 5%

Calculate Clayton’s profit margin and debt ratio.

The Nelson Company has $1,312,500 in current assets and $525,000 in current lia-
bilities. Its initial inventory level is $375,000, and it will raise funds as additional
notes payable and use them to increase inventory. How much can Nelson’s short-
term debt (notes payable) increase without pushing its current ratio below 2.0?
What will be the firm’s quick ratio after Nelson has raised the maximum amount
of short-term funds?

The Manor Corporation has $500,000 of debt outstanding, and it pays an interest
rate of 10% annually: Manor’s annual sales are $2 million, its average tax rate is
30%, and its net profit margin on sales is 5%. If the company does not maintain a
TIE ratio of at least 5 times, its bank will refuse to renew the loan, and bankruptcy
will result. What is Manor’s TIE ratio?

Complete the balance sheet and sales information in the table that follows for
Hoffmeister Industries using the following financial data:

Debt ratio: 50%

Quick ratio: 0.80X

Total assets turnover: 1.5X

Days sales outstanding: 36.5 days?®

Gross profit margin on sales: (Sales — Cost of goods sold)/Sales = 25%
Inventory turnover ratio: 5X

?Calculation is based on a 365-day year.

Balance Sheet

Cash Accounts payable

Accounts receivable Long-term debt 60,000
Inventories Common stock

Fixed assets Retained earnings 97,500
Total assets $300,000 Total liabilities and equity

Sales _ Costof goods sold

The Kretovich Company had a quick ratio of 1.4, a current ratio of 3.0, an inven-
tory turnover of 6 times, total current assets of $810,000, and cash and marketable
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securities of $120,000. What were Kretovich’s annual sales and its DSO? Assume
a 365-day year.

Data for Morton Chip Company and its industry averages follow.

Calculate the indicated ratios for Morton.

b. Construct the extended Du Pont equation for both Morton and the industry.

c.  Outline Morton’s strengths and weaknesses as revealed by your analysis.

d. Suppose Morton had doubled its sales as well as its inventories, accounts
receivable, and common equity during 2007. How would that information
affect the validity of your ratio analysis? (Hint: Think about averages and the
effects of rapid growth on ratios if averages are not used. No calculations are
needed.)

(4-13)
Comprehensive Ratio  a.
Analysis

Morton Chip Company: Balance Sheet as of December 31, 2007 (In Thousands)

Cash $77,500  Accounts payable $129,000
Receivables 336,000 Notes payable 84,000
Inventories 241,500 Other current liabilities 117,000
Total current assets $655,000 Total current liabilities  $330,000
Net fixed assets 292,500  Long-term debt 256,500
Common equity 361,000

Total assets $947,500  Total liabilities and equity $947,500

Morton Chip Company: Income Statement for Year Ended December 31, 2007

(In Thousands)
Sales $1,607,500
Cost of goods sold 1,392,500
Selling, general, and administrative expenses 145,000
Earnings before interest and taxes (EBIT) $ 70,000
Interest expense 24,500
Earnings before taxes (EBT) $ 45,500
Federal and state income taxes (40%) 18,200
Net income $ 27,300
Ratio Morton Industry Average
Current assets/current liabilities 2.0X
Days sales outstanding? o 35.0 days
Sales/inventory o 6.7 X
Sales/fixed assets o 12.1X
Sales/total assets o 3.0%
Net income/sales o 1.2%
Net income/total assets o 3.6%
Net income/common equity o 9.0%
Total debt/total assets 60.0%

?Calculation is based on a 365-day year.
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(4-14)  The Jimenez Corporation’s forecasted 2008 financial statements follow, along with
Comprehensive Ratio  some industry average ratios.

Andlysis a. Calculate Jimenez’s 2008 forecasted ratios, compare them with the industry
average data, and comment briefly on Jimenez’'s projected strengths and
weaknesses.

b. What do you think would happen to Jimenez’s ratios if the company initiated
cost-cutting measures that allowed it to hold lower levels of inventory and
substantially decreased the cost of goods sold? No calculations are necessary.
Think about which ratios would be affected by changes in these two
accounts.

Jimenez Corporation: Forecasted Balance Sheet as of December 31, 2008

Cash $ 72,000
Accounts receivable 439,000
Inventories 894,000

Total current assets $ 1,405,000
Fixed assets 431,000
Total assets $ 1,836,000
Accounts and notes payable $ 432,000
Accruals 170,000

Total current liabilities $602,000
Long-term debt 404,290
Common stock 575,000
Retained earnings 254,710
Total liabilities and equity $ 1,836,000

Jimenez Corporation: Forecasted Income Statement for 2008

Sales $4,290,000
Cost of goods sold 3,580,000
Selling, general, and administrative expenses 370,320
Depreciation 159,000
Earnings before taxes (EBT) $ 180,680
Taxes (40%) 72,272
Net income $ 108,408
Per-Share Data

EPS $4.71
Cash dividends per share $0.95
P/E ratio 5X
Market price (average) $23.57

Number of shares outstanding 23,000
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Industry Financial Ratios (2007)°

Quick ratio 1.0%
Current ratio 2.7X
Inventory turnover® 7.0X
Days sales outstanding® 32 days
Fixed assets turnover® 13.0X
Total assets turnover® 2.6X
Return on assets 9.1%
Return on equity 18.2%
Debt ratio 50.0%
Profit margin on sales 3.5%
P/E ratio 6.0X
P/cash flow ratio 3.5X

*Industry average ratios have been constant for the past 4 years.
PBased on year-end balance sheet figures.
Calculation is based on a 365-day year.

Spreadsheet Problem

Start with the partial model in the file FM12 Ch 04 P15 Build a Model.xls from
the textbook’s Web site. This problem requires you to further analyze the finan-
cial data given for Cumberland Industries in the Build a Model problem for
Chapter 3.

Cumberland Industries’ common stock has increased in price from $14.75 to
$17.25 from the end of 2006 to the end of 2007, and its shares outstanding
increased from 9 to 10 million shares during that same period. Cumberland has
annual lease payments of $75,000 (which are included in operating costs on the
income statement), but no sinking fund payments are required. Now answer the
following questions.

Using Cumberland’s financial statements as given in the Chapter 3 Build a
Model problem, perform a ratio analysis for 2006 and 2007. Consider its liquidity,
asset management, debt management, profitability, and market value ratios.

a. Has Cumberland’s liquidity position improved or worsened? Explain.

b. Has Cumberland’s ability to manage its assets improved or worsened?
Explain.

c.  How has Cumberland'’s profitability changed during the last year?

d. Perform an extended Du Pont analysis for Cumberland for 2006 and 2007.

e. Perform a common size analysis. What has happened to the composition (that
is, percentage in each category) of assets and liabilities?

f.  Perform a percent change analysis. What does this tell you about the change
in profitability and asset utilization?

Cyberproblem

Please go to the textbook’s Web site to access any Cyberproblems.




152

Chapter 4

Mini Case

Analysis of Financial Statements

The first part of the case, presented in Chapter 3, discussed the situation that
Computron Industries was in after an expansion program. Thus far, sales have not
been up to the forecasted level, costs have been higher than were projected, and a
large loss occurred in 2007, rather than the expected profit. As a result, its man-
agers, directors, and investors are concerned about the firm’s survival.

Donna Jamison was brought in as assistant to Fred Campo, Computron’s
chairman, who had the task of getting the company back into a sound financial
position. Computron’s 2006 and 2007 balance sheets and income statements,
together with projections for 2008, are shown in the following tables. Also, the
tables show the 2006 and 2007 financial ratios, along with industry average data.
The 2008 projected financial statement data represent Jamison’s and Campo’s best
guess for 2008 results, assuming that some new financing is arranged to get the
company “over the hump.”

Balance Sheets 2006 2007 2008E
Assets
Cash $ 9,000 $ 7,282 $ 14,000
Short-term investments 48,600 20,000 71,632
Accounts receivable 351,200 632,160 878,000
Inventories 715,200 1,287,360 1,716,480
Total current assets $1,124,000 $1,946,802 $2,680,112
Gross fixed assets 491,000 1,202,950 1,220,000
Less: Accumulated depreciation 146,200 263,160 383,160
Net fixed assets $ 344,800 $ 939,790 $ 836,840
Total assets $1,468,800 $2,886,592 $3,516,952
Liabilities and Equity
Accounts payable $ 145,600 $ 324,000 $ 359,800
Notes payable 200,000 720,000 300,000
Accruals 136,000 284,960 380,000
Total current liabilities $ 481,600 $1,328,960 $1,039,800
Long-term debt 323,432 1,000,000 500,000
Common stock 460,000 460,000 1,680,936
(100,000 shares)
Retained earnings 203,768 97,632 296,216
Total equity $ 663,768 $ 557,632 $1,977,152
Total liabilities and equity $1,468,800 $2,886,592 $3,516,952

Note: “E” indicates estimated. The 2008 data are forecasts.
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Income Statements 2006 2007 2008E
Sales $3,432,000 $5,834,400 $7,035,600
Cost of goods sold 2,864,000 4,980,000 5,800,000
Other expenses 340,000 720,000 612,960
Depreciation 18,900 116,960 120,000
Total operating costs $3,222,900 $5,816,960 $6,532,960
EBIT $ 209,100 $ 17,440 $ 502,640
Interest expense 62,500 176,000 80,000
EBT $ 146,600 ($ 158,560) $ 422,640
Taxes (40%) 58,640 (63,424) 169,056
Net income $ 87,960 $ 95,136) $ 253,584
Other Data

Stock price $8.50 $6.00 $12.17
Shares outstanding 100,000 100,000 250,000
EPS $0.880 ($0.951) $1.014
DPS $0.220 0.110 0.220
Tax rate 40% 40% 40%
Book value per share $6.638 $5.576 $7.909
Lease payments $40,000 $40,000 $40,000

Note: “E” indicates estimated. The 2008 data are forecasts.

Ratio Analysis
Industry
2006 2007 2008E Average
Current 2.3X 1.5X — 2.7X
Quick 0.8 0.5%x — 1.0x
Inventory turnover 4.8X 4.5X — 6.1X
Days sales outstanding 37.3 39.6 — 32.0
Fixed assets turnover 10.0% 6.2X — 7.0x
Total assets turnover 2.3X 2.0X — 2.5X
Debt ratio 54.8% 80.7% — 50.0%
TIE 3.3X 0.1x — 6.2X
EBITDA coverage 2.6X 0.8X — 8.0X
Profit margin 2.6% 21.6% — 3.6%
Basic earning power 14.2% 0.6% — 17.8%
ROA 6.0% 23.3% — 9.0%
ROE 13.3% 217.1% — 17.9%
Price/earnings (P/E) 9.7X 26.3X — 16.2X
Price/cash flow 8.0x 27.5X — 7.6X
Market/book 1.3X 1.1X — 29X

Note: “E” indicates estimated. The 2008 data are forecasts.

Jamison examined monthly data for 2007 (not given in the case), and she
detected an improving pattern during the year. Monthly sales were rising, costs
were falling, and large losses in the early months had turned to a small profit by
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December. Thus, the annual data looked somewhat worse than final monthly
data. Also, it appeared to be taking longer for the advertising program to get
the message across, for the new sales offices to generate sales, and for the new
manufacturing facilities to operate efficiently. In other words, the lags between
spending money and deriving benefits were longer than Computron’s managers
had anticipated. For these reasons, Jamison and Campo see hope for the com-
pany—provided it can survive in the short run.

Jamison must prepare an analysis of where the company is now, what it must
do to regain its financial health, and what actions should be taken. Your assign-
ment is to help her answer the following questions. Provide clear explanations,
not yes or no answers.

a. Why are ratios useful? What are the five major categories of ratios?

b. Calculate the 2008 current and quick ratios based on the projected balance
sheet and income statement data. What can you say about the company’s lig-
uidity position in 2006, 2007, and as projected for 2008? We often think of
ratios as being useful (1) to managers to help run the business, (2) to bankers
for credit analysis, and (3) to stockholders for stock valuation. Would these
different types of analysts have an equal interest in the liquidity ratios?

c. Calculate the 2008 inventory turnover, days sales outstanding (DSO), fixed
assets turnover, and total assets turnover. How does Computron’s utilization
of assets stack up against that of other firms in its industry?

d. Calculate the 2008 debt, times-interest-earned, and EBITDA coverage ratios.
How does Computron compare with the industry with respect to financial
leverage? What can you conclude from these ratios?

e. Calculate the 2008 profit margin, basic earning power (BEP), return on assets
(ROA), and return on equity (ROE). What can you say about these ratios?

f. Calculate the 2008 price/earnings ratio, price/cash flow ratio, and
market/book ratio. Do these ratios indicate that investors are expected to
have a high or low opinion of the company?

g. Perform a common size analysis and percent change analysis. What do these
analyses tell you about Computron?

h. Use the extended Du Pont equation to provide a summary and overview of
Computron’s financial condition as projected for 2008. What are the firm's
major strengths and weaknesses?

i.  What are some potential problems and limitations of financial ratio analysis?

j- What are some qualitative factors analysts should consider when evaluating
a company’s likely future financial performance?

Selected Additional Cases

The following cases from Textchoice, Thomson
Learning’s online library, cover many of the con-
cepts discussed in this chapter and are available at
http:/[www.textchoice2.com.

Klein-Brigham Series:

Case 35, “Mark X Company (A),” which illustrates
the use of ratio analysis in the evaluation of a
firm’s existing and potential financial positions.
Case 36, “Garden State Container Corporation,”
which is similar in content to Case 35.

Case 51, “Safe Packaging Corporation,” which
updates Case 36.

Case 68, “Sweet Dreams Inc.,” which also updates
Case 36.

Case 71, “Swan-Davis, Inc.,” which illustrates how
financial analysis, based on both historical state-
ments and forecasted statements, is used for inter-
nal management and lending decisions.
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Bonds, Bond Valuation,

and Interest Rates

lot of U.S. bonds have been issued,

and we mean a LOT! According to

the Federal Reserve, there are about
$4.8 trillion of outstanding U.S. Treasury
securities, more than $2.2 trillion of munic-
ipal securities, $3.0 trillion of corporate
bonds, and more than $947 billion of for-
eign bonds held in the United States. Not
only is the dollar amount mind-boggling, so
is the variety. Bonds come in many shapes
and flavors, with a number of new varieties
introduced each year. For instance, two of
the most interesting bonds don’t pay any
interest, and one actually has a negative
interest rate.

How can a bond not pay interest? An
investor might buy such a bond today for
$558 in exchange for the promise of $1,000
in 10 years. The investor would not receive
any cash interest payments, but the 10-year
increase from the original purchase price to
the $1,000 repayment would provide a 6%
annual return on the investment. Although
there are no annual cash interest payments,
the government still allows corporate
issuers to deduct an imputed annual inter-
est expense from their taxable income based
on the bond’s annual appreciation in value.
Thus, the company gets a tax deduction
each year, even though it isn’t making actu-

al interest payments. Of course, the down-
side is that the company will have to come
up with the full $1,000 per bond in
10 years to pay off the bondholders, plus
the bondholders must report the imputed
interest and pay taxes on it.

Even more interesting, Berkshire Hath-
away (chaired by Warren Buffett) issued
bonds with a negative interest rate in 2002.
Technically, Berkshire’s bonds called for a
3% interest payment, but they also had an
attached warrant that allows an investor to
purchase shares of Berkshire Hathaway
stock at a fixed price in the future. If the
stock price rises above the specified price,
then investors can profit by exercising the
warrants. However, Berkshire Hathaway
didn’t just give away the warrants—it
required investors to make annual install-
ment payments equal to 3.75% of the bond’s
face value. Thus, investors receive a 3%
interest payment, but they must then pay a
3.75% warrant fee, for a net interest rate of
negative 0.75%. Berkshire Hathaway can
deduct the 3% interest payment for tax pur-
poses, but the 3.75% warrant fee is not tax-
able, further increasing Berkshire Hatha-
way’s annual after-tax cash flow.

Think about the implications of these and
other bonds as you read this chapter.

Source: http://www.federalreserve.gov/releases/Z1/current/, “Flow of Funds Accounts of the United States, Section L.2, Credit Market

Debt Owed by Nonfinancial Sectors.”
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Growing companies must acquire land, buildings, equipment, inventory, and
other operating assets. The debt markets are a major source of funding for such @
purchases. Therefore, every manager should have a working knowledge of the e-resource
types of bonds companies and government agencies issue, the terms that are con- ¢ textbook’s Web site
tained in bond contracts, the types of risks to which both bond investors and contains an Excel file that
issuers are exposed, and procedures for determining the values of and rates of  will guide you through

return on bonds. the chapter’s calculations.
The file for this chapter is

FM12 Ch 05 Tool Kit.xls,
and we encourage you
to open the file and fol-

low along as you read
5.1 Who Issues Bonds? the chapler,

Abond is a long-term contract under which a borrower agrees to make payments
of interest and principal, on specific dates, to the holders of the bond. For exam-
ple, on January 5, 2008, MicroDrive Inc. borrowed $50 million by issuing $50 mil-
lion of bonds. For convenience, we assume that MicroDrive sold 50,000 individual
bonds for $1,000 each. Actually, it could have sold one $50 million bond, 10 bonds
with a $5 million face value, or any other combination that totals to $50 million. In
any event, MicroDrive received the $50 million, and in exchange it promised
to make annual interest payments and to repay the $50 million on a specified
maturity date.

Investors have many choices when investing in bonds, but bonds are classi-
fied into four main types: Treasury, corporate, municipal, and foreign. Each type
differs with respect to expected return and degree of risk.

Treasury bonds, sometimes referred to as government bonds, are issued by
the U.S. federal government.! It is reasonable to assume that the federal govern-
ment will make good on its promised payments, so these bonds have no default
risk. However, Treasury bond prices decline when interest rates rise, so they are
not free of all risks.

Corporate bonds, as the name implies, are issued by corporations. Unlike
Treasury bonds, corporate bonds are exposed to default risk—if the issuing com-
pany gets into trouble, it may be unable to make the promised interest and prin-
cipal payments. Different corporate bonds have different levels of default risk,
depending on the issuing company’s characteristics and the terms of the specific
bond. Default risk often is referred to as “credit risk,” and the larger the default or
credit risk, the higher the interest rate the issuer must pay.

Municipal bonds, or “munis,” are issued by state and local governments.
Like corporate bonds, munis have default risk. However, munis offer one major
advantage over all other bonds: The interest earned on most municipal bonds is
exempt from federal taxes and also from state taxes if the holder is a resident of
the issuing state. Consequently, municipal bonds carry interest rates that are con-
siderably lower than those on corporate bonds with the same default risk.

Foreign bonds are issued by foreign governments or foreign corporations.
Foreign corporate bonds are, of course, exposed to default risk, and so are some
foreign government bonds. An additional risk exists if the bonds are denominated

'The U.S. Treasury actually issues three types of securities: “bills,” “notes,” and “bonds.” A bond makes an equal
payment every 6 months until it matures, at which time it makes an additional lump sum payment. If the maturity at
the time of issue is less than 10 years, it is called a note rather than a bond. A T-bill has a maturity of 52 weeks or
less at the time of issue, and it makes no payments at all until it matures. Thus, bills are sold initially at a discount to
their face, or maturity, value.

157
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Corporate Valuation and Risk

In Chapter 1, we told you that managers should strive
to make their firms more valuable, and that the value
of a firm is determined by the size, timing, and risk
of its free cash flows (FCF). This chapter shows you

Value =

how to measure a bond’s risk and the return demand-
ed by a firm’s bondholders, which affect the firm's
weighted average cost of capital, which in turn
affects the firm'’s value.

FCF, FCF, FCF, FCF.,

(1 + WACQ)!

+ - - @
(1 +WACC)2 (1 + WACC)® (1 + WACC)®

in a currency other than that of the investor’s home currency. For example, if a
U.S. investor purchases a corporate bond denominated in Japanese yen and the
yen subsequently falls relative to the dollar, then the investor will lose money,
even if the company does not default on its bonds.

SELF-TEST

What is a bond?

What are the four main types of bonds?

Why are U.S. Treasury bonds not riskless?

To what types of risk are investors of foreign bonds exposed?

=

An excellent site for infor-

mation on many types of
bonds is the Yahoo!
Finance bond site, which
can be found at hitp://
bonds.yahoo.com. The
site has a great deal of
information about corpo-
rates, municipals,
Treasuries, and bond
funds. It includes free
bond searches, through
which the user specifies
the attributes desired

in a bond and then the
search returns the pub-
licly traded bonds meet-
ing the criteria. The site
also includes a bond
calculator and an excel-
lent glossary of bond
terminology.

5.2 Key Characteristics of Bonds

Although all bonds have some common characteristics, they do not always have
identical contractual features, as described below.

Par Value

The par value is the stated face value of the bond; for illustrative purposes we
generally assume a par value of $1,000, although any multiple of $1,000 (for exam-
ple, $5,000) can be used. The par value generally represents the amount of money
the firm borrows and promises to repay on the maturity date.

Coupon Interest Rate

MicroDrive’s bonds require the company to pay a fixed number of dollars of inter-
est each year (or, more typically, each six months). When this coupon payment, as
it is called, is divided by the par value, the result is the coupon interest rate. For
example, MicroDrive’s bonds have a $1,000 par value, and they pay $100 in inter-
est each year. The bond’s coupon interest is $100, so its coupon interest rate is
$100/$1,000 = 10%. The coupon payment, which is fixed at the time the bond is
issued, remains in force during the life of the bond.? Typically, at the time a bond

2At one time, bonds literally had a number of small (1/2- by 2-inch), dated coupons attached to them, and on each
interest payment date the owner would clip off the coupon for that date and either cash it at his or her bank or mail it
to the company’s paying agent, who would then mail back a check for the interest. For example, a 30-year, semian-
nual bond would start with 60 coupons. Today, most new bonds are registered—no physical coupons are involved,
and inferest checks are mailed automatically to the registered owners.
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is issued its coupon payment is set at a level that will enable the bond to be issued
at or near its par value.

In some cases, a bond’s coupon payment will vary over time. For these floating-
rate bonds, the coupon rate is set for, say, the initial six-month period, after which
it is adjusted every six months based on some market rate. Some corporate issues
are tied to the Treasury bond rate, while other issues are tied to other rates, such
as LIBOR. Many additional provisions can be included in floating-rate issues. For
example, some are convertible to fixed-rate debt, whereas others have upper and
lower limits (“caps” and “floors”) on how high or low the rate can go.

Floating-rate debt is popular with investors who are worried about the risk
of rising interest rates, since the interest paid on such bonds increases whenever
market rates rise. This causes the market value of the debt to be stabilized, and it
also provides institutional buyers, such as banks, with income that is better
geared to their own obligations. Banks’ deposit costs rise with interest rates, so
the income on floating-rate loans that they have made rises at the same time their
deposit costs are rising. The savings and loan industry was almost destroyed as
a result of its former practice of making fixed-rate mortgage loans but borrowing
on floating-rate terms. If you are earning 6% fixed but paying 10% floating—
which they were—you soon go bankrupt—which they did. Moreover, floating-
rate debt appeals to corporations that want to issue long-term debt without com-
mitting themselves to paying a historically high interest rate for the entire life of
the loan.

Some bonds pay no coupons at all, but are offered at a substantial discount
below their par values and hence provide capital appreciation rather than interest
income. These securities are called zero coupon bonds (“zeros”). Other bonds pay
some coupon interest but not enough to be issued at par. In general, any bond
originally offered at a price significantly below its par value is called an original
issue discount (OID) bond. Corporations first used zeros in a major way in 1981.
In recent years IBM, Alcoa, JCPenney, ITT, Cities Service, GMAC, and Lockheed
Martin have used zeros to raise billions of dollars.

Some bonds don’t pay cash coupons but pay coupons consisting of addition-
al bonds (or a percentage of an additional bond). These are called payment-in-
kind bonds, or just PIK bonds. PIK bonds are usually issued by companies with
cash flow problems, which makes them risky.

Some bonds have a step-up provision: If the company’s bond rating is down-
graded, then it must increase the bond’s coupon rate. Step-ups are more popular
in Europe than in the United States, but that is beginning to change. Note that a
step-up is quite dangerous from the company’s standpoint. The downgrade
means that it is having trouble servicing its debt, and the step-up will exacerbate
the problem. This has led to a number of bankruptcies.

Maturity Date

Bonds generally have a specified maturity date on which the par value must be
repaid. MicroDrive’s bonds, which were issued on January 5, 2008, will mature on
January 5, 2023; thus, they had a 15-year maturity at the time they were issued.
Most bonds have original maturities (the maturity at the time the bond is issued)
ranging from 10 to 40 years, but any maturity is legally permissible.> Of course, the

3In July 1993, Walt Disney Co., attempting to lock in a low interest rate, issued the first 100-year bonds to be sold
by any borrower in modern times. Soon after, Coca-Cola became the second company to stretch the meaning of
“long-term bond” by selling $150 million of 100-year bonds.
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effective maturity of a bond declines each year after it has been issued. Thus,
MicroDrive’s bonds had a 15-year original maturity, but in 2009, a year later, they
will have a 14-year maturity, and so on.

Provisions to Call or Redeem Bonds

Most corporate bonds contain a call provision, which gives the issuing corpora-
tion the right to call the bonds for redemption.* The call provision generally states
that the company must pay the bondholders an amount greater than the par value
if they are called. The additional sum, which is termed a call premium, is often set
equal to one year’s interest if the bonds are called during the first year, and the
premium declines at a constant rate of INT/N each year thereafter, where INT =
annual interest and N = original maturity in years. For example, the call premi-
um on a $1,000 par value, 10-year, 10% bond would generally be $100 if it were
called during the first year, $90 during the second year (calculated by reducing the
$100, or 10%, premium by one-tenth), and so on. However, bonds are often not
callable until several years (generally 5 to 10) after they are issued. This is known
as a deferred call, and the bonds are said to have call protection.

Suppose a company sold bonds when interest rates were relatively high.
Provided the issue is callable, the company could sell a new issue of low-yielding
securities if and when interest rates drop. It could then use the proceeds of the
new issue to retire the high-rate issue and thus reduce its interest expense. This
process is called a refunding operation.

A call provision is valuable to the firm but potentially detrimental to
investors. If interest rates go up, the company will not call the bond, and the
investor will be stuck with the original coupon rate on the bond, even though
interest rates in the economy have risen sharply. However, if interest rates fall, the
company will call the bond and pay off investors, who then must reinvest the pro-
ceeds at the current market interest rate, which is lower than the rate they were
getting on the original bond. In other words, the investor loses when interest rates
go up, but he or she doesn’t reap the gains when rates fall. To induce an investor
to take this type of risk, a new issue of callable bonds must provide a higher inter-
est rate than an otherwise similar issue of noncallable bonds. For example, Pacific
Timber Company issued bonds yielding 9.5%; these bonds were callable immedi-
ately. On the same day, Northwest Milling Company sold an issue with similar
risk and maturity that yielded 9.2%, but these bonds were noncallable for 10 years.
Investors were willing to accept a 0.3% lower interest rate on Northwest’s bonds
for the assurance that the 9.2% interest rate would be earned for at least 10 years.
Pacific, on the other hand, had to incur a 0.3% higher annual interest rate to obtain
the option of calling the bonds in the event of a subsequent decline in rates.

Bonds that are redeemable at par at the holder’s option protect investors
against a rise in interest rates. If rates rise, the price of a fixed-rate bond declines.
However, if holders have the option of turning their bonds in and having them
redeemed at par, they are protected against rising rates. Examples of such debt
include Transamerica’s $50 million issue of 25-year, 8/2% bonds. The bonds are not
callable by the company, but holders can turn them in for redemption at par 5
years after the date of issue. If interest rates have risen, holders will turn in the

“A majority of municipal bonds also contain call provisions. Although the U.S. Treasury no longer issues callable
bonds, some past Treasury issues were callable.
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bonds and reinvest the proceeds at a higher rate. This feature enabled Trans-
america to sell the bonds with an 8/2% coupon at a time when other similarly rated
bonds had yields of 9%.

In late 1988, the corporate bond markets were sent into turmoil by the lever-
aged buyout of RJR Nabisco. RJR’s bonds dropped in value by 20% within days
of the LBO announcement, and the prices of many other corporate bonds also
plunged, because investors feared that a boom in LBOs would load up many
companies with excessive debt, leading to lower bond ratings and declining
bond prices. All this led to a resurgence of concern about event risk, which is the
risk that some sudden event, such as an LBO, will occur and increase the
credit risk of the company, hence lowering the firm’s bond rating and the value
of its outstanding bonds. Investors’ concern over event risk meant that those
firms deemed most likely to face events that could harm bondholders had to pay
dearly to raise new debt capital, if they could raise it at all. In an attempt to con-
trol debt costs, a new type of protective covenant was devised to minimize event
risk. This covenant, called a super poison put, enables a bondholder to turn in,
or “put” a bond back to the issuer at par in the event of a takeover, merger, or
major recapitalization.

Poison puts have actually been around since 1986, when the leveraged buy-
out trend took off. However, the earlier puts proved to be almost worthless
because they allowed investors to “put” their bonds back to the issuer at par value
only in the event of an unfriendly takeover. But because almost all takeovers are
eventually approved by the target firm’s board, mergers that started as hostile
generally ended as friendly. Also, the earlier poison puts failed to protect investors
from voluntary recapitalizations, in which a company sells a big issue of bonds to
pay a big, one-time dividend to stockholders or to buy back its own stock. The
“super” poison puts that were used following the RJR buyout announcement pro-
tected against both of these actions. This is a good illustration of how quickly the
financial community reacts to changes in the marketplace.

Finally, some bonds have a make-whole call provision. This allows a com-
pany to call the bond, but it must pay a call price that is essentially equal to the
market value of a similar noncallable bond. This provides companies with an easy
way to repurchase bonds as part of a financial restructuring, such as a merger.

Sinking Funds

Some bonds also include a sinking fund provision that facilitates the orderly
retirement of the bond issue. On rare occasions the firm may be required to
deposit money with a trustee, which invests the funds and then uses the accumu-
lated sum to retire the bonds when they mature. Usually, though, the sinking fund
is used to buy back a certain percentage of the issue each year. A failure to meet
the sinking fund requirement causes the bond to be thrown into default, which
may force the company into bankruptcy. Obviously, a sinking fund can constitute
a significant cash drain on the firm.

In most cases, the firm is given the right to handle the sinking fund in either
of two ways:

1. The company can call in for redemption (at par value) a certain percentage of
the bonds each year; for example, it might be able to call 5% of the total original
amount of the issue at a price of $1,000 per bond. The bonds are numbered
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serially, and those called for redemption are determined by a lottery adminis-
tered by the trustee.
2. The company may buy the required number of bonds on the open market.

The firm will choose the least-cost method. If interest rates have risen, causing
bond prices to fall, it will buy bonds in the open market at a discount; if interest
rates have fallen, it will call the bonds. Note that a call for sinking fund purposes
is quite different from a refunding call as discussed above. A sinking fund call typ-
ically requires no call premium, but only a small percentage of the issue is nor-
mally callable in any one year.®

Although sinking funds are designed to protect bondholders by ensuring that
an issue is retired in an orderly fashion, you should recognize that sinking funds
can work to the detriment of bondholders. For example, suppose the bond carries
a 10% interest rate, but yields on similar bonds have fallen to 7.5%. A sinking fund
call at par would require an investor to give up a bond that pays $100 of interest
and then to reinvest in a bond that pays only $75 per year. This obviously harms
those bondholders whose bonds are called. On balance, however, bonds that have
a sinking fund are regarded as being safer than those without such a provision,
so at the time they are issued sinking fund bonds have lower coupon rates than
otherwise similar bonds without sinking funds.

Other Features

Several other types of bonds are used sufficiently often to warrant mention. First,
convertible bonds are bonds that are convertible into shares of common stock, at
a fixed price, at the option of the bondholder. Convertibles have a lower coupon
rate than nonconvertible debt, but they offer investors a chance for capital gains
in exchange for the lower coupon rate. Bonds issued with warrants are similar to
convertibles. Warrants are options that permit the holder to buy stock for a stated
price, thereby providing a capital gain if the price of the stock rises. Bonds that are
issued with warrants, like convertibles, carry lower coupon rates than straight
bonds.

Another type of bond is an income bond, which pays interest only if the inter-
est is earned. These securities cannot bankrupt a company, but from an investor’s
standpoint they are riskier than “regular” bonds. Yet another bond is the indexed,
or purchasing power, bond, which first became popular in Brazil, Israel, and a
few other countries plagued by high inflation rates. The interest rate paid on these
bonds is based on an inflation index such as the consumer price index, so the
interest paid rises automatically when the inflation rate rises, thus protecting the
bondholders against inflation. In January 1997, the U.S. Treasury began issuing
indexed bonds, and they currently pay a rate that is roughly 1 to 4% plus the rate
of inflation during the past year.

Bond Markets

Corporate bonds are traded primarily in the over-the-counter market rather than
in organized exchanges. Most bonds are owned by and traded among the large
financial institutions (for example, life insurance companies, mutual funds, and
pension funds, all of which deal in very large blocks of securities), and it is rela-

>Some sinking funds require the issuer to pay a call premium.
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tively easy for the over-the-counter bond dealers to arrange the transfer of large
blocks of bonds among the relatively few holders of the bonds.

Information on bond trades in the over-the-counter market is not widely pub-
lished, but a representative group of bonds is listed and traded on the bond divi-
sion of the NYSE and is reported on the bond market page of The Wall Street
Journal. Bond data are also available on the Internet, at sites such as
http://www.bondpage.com and http://finance.yahoo.com.

SELF-TEST

Define “floating-rate bonds” and “zero coupon bonds.”

Why is a call provision advantageous to a Eond issuer?

What are the two ways a sinking fund can be handled? Which method will be chosen by the firm if inter-
est rates have risen? If interest rates have fallen?

Are securities that provide for a sinking fund regarded as being riskier than those without this type of
provision? Explain.

What are income bonds and indexed bonds?

Why do bonds with warrants and convertible bonds have lower coupons than similarly rated bonds that
do not have these features?

5.3 Bond Valuation

The value of any financial asset—a stock, a bond, a lease, or even a physical asset
such as an apartment building or a piece of machinery—is simply the present
value of the cash flows the asset is expected to produce. The cash flows from a spe-
cific bond depend on its contractual features as described above. For a standard
coupon-bearing bond such as the one issued by MicroDrive, the cash flows con-
sist of interest payments during the life of the bond, plus the amount borrowed
when the bond matures (usually a $1,000 par value). In the case of a floating-rate
bond, the interest payments vary over time. In the case of a zero coupon bond,
there are no interest payments, only the face amount when the bond matures. For
a “regular” bond with a fixed coupon rate, here is the situation:

0 ry%

1 N
Bond’s Value INT INT INT INT
M

The notation in the time line is explained below:

ry = The bond'’s required rate of return, which is the market rate of interest for
that type of bond. This is the discount rate that is used to calculate the pres-
ent value of the bond’s cash flows. It is also called the “yield” or “going rate
of interest.” Note that ry is not the coupon interest rate. It is equal to the
coupon rate only if (as in this case) the bond is selling at par. Generally, most
coupon bonds are issued at par, which implies that the coupon rate is set at
ry. Thereafter, interest rates, as measured by ry, will fluctuate, but the
coupon rate is fixed, so ry will equal the coupon rate only by chance. We use
the term “i” or “I” to designate the interest rate for many calculations
because those terms are used on financial calculators but “r,” with the sub-
script “d” to designate the rate on a debt security, is normally used in
finance.®

$The appropriate interest rate on a bond depends on its risk, liquidity, and years to maturity, as well as supply and
demand conditions in the capital markets.
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N = Number of years before the bond matures. Note that N declines each
year after the bond was issued, so a bond that had a maturity of 15 years
when it was issued (original maturity = 15) will have N = 14 after 1 year,
N = 13 after 2 years, and so on. Note also that at this point we assume that
the bond pays interest once a year, or annually, so N is measured in years.
Later on, we will deal with semiannual payment bonds, which pay
interest each 6 months.

INT = Dollars of interest paid each year = Coupon rate X Par value. For a bond
with a 10% coupon and a $1,000 par value, the annual interest is
0.10($1,000) = $100. In calculator terminology, INT = PMT = 100. If the
bond had been a semiannual payment bond, the payment would have
been $50 every 6 months. The payment would vary if the bond was a
“floater.”

M = Par, or maturity, value of the bond. This amount must be paid off at
maturity, and it is often equal to $1,000.

The following general equation, written in several forms, can be used to find the
value of any bond, Vy:

INT INT INT M
Vi = -+ S+t =+ <
(1T + 1) (1 + 1y) (1 + 1) (1 + 1y)
_ % INT N M
S +rg)t (1 + N (5-1)
~ INT| & - —— M

+ .
rg rg(1+ )Y (1 + g™

Notice that the cash flows consist of an annuity of N years plus a lump sum
payment at the end of Year N, and this fact is reflected in Equation 5-1. Further,
Equation 5-1 can be solved by one of three procedures: (1) with a formula, (2) with
a financial calculator, and (3) with a spreadsheet.

Solving for the Bond Price

Recall that MicroDrive issued a 15-year bond with an annual coupon rate of 10%
and a par value of $1,000. To find the value of MicroDrive’s bond with a formula,
we insert values for MicroDrive’s bond into Equation 5-1:

L $100 $1,000

Ve = ;1 (1 +010) ' (1+010)5
_s100] L — 1 L $1,000 il
0.10  0.10(1 + 0.10)**] (1 + 0.10)®
= $1,000.

We could use the first row of Equation 5-1 to discount each cash flow back to
the present and then sum these PVs to find the bond’s value; see Figure 5-1. This
procedure is not very efficient, especially if the bond has many years to maturity.
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@ Time Line for MicroDrive Inc.’s Bonds, 10% Interest Rate

i 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Payments 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100+1,000
90.91 < L
82.64
75.13
68.30 «
62.09 «
56.45 <
51.32 <
46.65 <
42.41 <
38.55 <
35.05 «
31.86 <
28.97 <
26.33 <
23.94
239.39 <~

=1,000.00 where r;=10%.

Present
Value

Alternatively, you could use the formula in the second row of Equation 5-1a with a
simple or scientific calculator, although this would still be somewhat cumbersome.

A financial calculator is ideally suited for finding bond values. Here is the
setup for MicroDrive’s bond:

Inputs: 15 10 100 1000
Output: = -1,000

Input N = 15,I/YR = ry = 10, INT = PMT = 100, M = FV = 1000, and then
press the PV key to find the value of the bond, $1,000. Since the PV is an outflow
to the investor, it is shown with a negative sign. The calculator is programmed to
solve Equation 5-1: It finds the PV of an annuity of $100 per year for 15 years, dis-
counted at 10%, then it finds the PV of the $1,000 maturity payment, and then it

adds these two PVs to find the value of the bond. Notice that even though the time

line in Figure 5-1 shows a total of $1,100 at Year 15, you should not enter FV = @
1100! When you entered N = 15 and PMT = 100, you told the calculator that there e-resource

is a $100 payment at Year 15. Thus, the FV = 1000 accounts for any extra payment See FM12 Ch 05 Tool
at Year 15, above and beyond the $100 payment. Kit.xls at the textbook’s

With Excel, it is easiest to use the same PV function that we used in Chapter 2: Web site.

=PV(,N,PMT,FV,0). For MicroDrive’s bond, the function is
=PV(0.10,15,100,1000,0) with a result of —$1,000. Like the financial calculator
solution, the bond value is negative because PMT and FV are positive.

Excel also provides specialized functions for bond prices based on actual
dates. For example, in Excel you could find the MicroDrive bond value as of the
date it was issued by using the function wizard to enter this formula:

=PRICE(DATE(2008,1,5), DATE(2023,1,5),10%,10%,100,1,0)
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The first two arguments in the function are Excel’s DATE function. The DATE
function takes the year, month, and date as inputs and converts them into a date.
The first argument is the date on which you want to find the price, and the second
argument is the maturity date. The third argument in the PRICE function is the
bond’s coupon rate, followed by the required return on the bond, ry. The fifth
argument, 100, is the redemption value of the bond at maturity per $100 of face
value; entering “100” means that the bond pays 100% of its face value when it
matures. The sixth argument is the number of payments per year. The last argu-
ment, 1, tells the program to base the price on the actual number of days in each
month and year. This function produces a result based upon a face value of $100.
In other words, if the bond pays $100 of face value at maturity, then the PRICE
function result is the price of the bond. Because MicroDrive’s bond pays $1,000 of
face value at maturity, we must multiply the PRICE function’s result by 10. In this
example, the PRICE function returns a result of $100. When we multiply it by 10,
we get the actual price of $1,000. This function is essential if a bond is being eval-
uated between coupon payment dates. See FM12 Ch 05 Tool Kit.xIs at the text-
book’s Web site for the actual Excel spreadsheet.”

Interest Rate Changes and Bond Prices

In this example the bond is selling at a price equal to its par value. Whenever the
going market rate of interest, ry, is equal to the coupon rate, a fixed-rate bond will
sell at its par value. Normally, the coupon rate is set at the going rate when a bond
is issued, causing it to sell at par initially.

The coupon rate remains fixed after the bond is issued, but interest rates in the
market move up and down. Looking at Equation 5-1, we see that an increase in the
market interest rate (ry) will cause the price of an outstanding bond to fall,
whereas a decrease in rates will cause the bond’s price to rise. For example, if the
market interest rate on MicroDrive’s bond increased to 15% immediately after it
was issued, we would recalculate the price with the new market interest rate as
follows:

Inputs: 15 15 100 1000
Output: = -707.63

The price would fall to $707.63. Notice that the bond would then sell at a
price below its par value. Whenever the going rate of interest rises above the
coupon rate, a fixed-rate bond’s price will fall below its par value, and it is called
a discount bond.

“The bond prices quoted by brokers are calculated as described. However, if you bought a bond between interest
payment dates, you would have to pay the basic price plus accrued interest. Thus, if you purchased a MicroDrive
bond 6 months after it was issued, your broker would send you an invoice stating that you must pay $1,000 as the
basic price of the bond plus $50 interest, representing one-half the annual interest of $100. The seller of the bond
would receive $1,050. If you bought the bond the day before its interest payment date, you would pay $1,000 +
(364/365)($100) = $1,099.73. Of course, you would receive an interest payment of $100 at the end of the next
day. For more on the valuation of bonds between payment dates, see Richard Taylor, “The Valuation of Semiannual
Bonds between Interest Payment Dates,” The Financial Review, August 1988, pp. 365-368, and K. S. Maurice Tse
and Mark A. White, “The Valuation of Semiannual Bonds between Interest Payment Dates: A Correction,” Financial
Review, November 1990, pp. 659-662.
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On the other hand, bond prices rise when market interest rates fall. For exam-
ple, if the market interest rate on MicroDrive’s bond decreased to 5%, we would
once again recalculate its price:

1000

100
518.98

In this case the price rises to $1,518.98. In general, whenever the going interest rate
falls below the coupon rate, a fixed-rate bond’s price will rise above its par value,
and it is called a premium bond.

Inputs:

Output:
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SELF-TEST

Why do the prices of fixed-rate bonds fall if expectations for inflation rise?
What is a “discount bond?” A “premium bond?”

A bond that matures in 6 years has a par value of $1,000, an annual coupon payment of $80, and a

market interest rate of 9%. What is its price? ($955.14)

A bond that matures in 18 years has a par value of $1,000, an annual coupon of 10%, and a market

interest rate of 7%. What is its price? ($1,301.77)

5.4 Bond Yields

Unlike the coupon interest rate, which is fixed, the bond’s yield varies from day to
day depending on current market conditions. Moreover, the yield can be calculat-
ed in three different ways, and three “answers” can be obtained. These different
yields are described in the following sections.

Yield to Maturity

Suppose you were offered a 14-year, 10% annual coupon, $1,000 par value bond at
a price of $1,494.93. What rate of interest would you earn on your investment if you
bought the bond and held it to maturity? This rate is called the bond’s yield to
maturity (YTM), and it is the interest rate generally discussed by investors when
they talk about rates of return. The yield to maturity is usually the same as the mar-
ket rate of interest, r4, and to find it, all you need to do is solve Equation 5-1 for ry:

$100 $100 $1,000
[ S — oo + .
(]. + rd)l (]. + rd)14 (]. + rd)M

You can substitute values for ry until you find a value that “works” and forces the
sum of the PVs on the right side of the equal sign to equal $1,494.93. Alternatively,
you can substitute values of r4 into the third form of Equation 5-1 until you find a
value that works.

Finding ry = YIM by trial-and-error would be a tedious, time-consuming
process, but as you might guess, it is easy with a financial calculator. Here is the
setup:

Vi = $1,494.93 =

Inputs: —1494 93 100 1000

Output:
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Simply enter N = 14, PV = —1494.93, PMT = 100, and FV = 1000, and then press
the I/ YR key. The answer, 5%, will then appear.

You could also find the YTM with a spreadsheet. In Excel, you would use the
RATE function for this bond, inputting N = 14, PMT = 100, PV = —1494.93, FV =
1000, O for Type, and leave Guess blank: =RATE(14,100,—1494.93,1000,0). The
result is 5%. The RATE function only works if the current date is immediately after
either the issue date or a coupon payment date. To find bond yields on other dates,
use Excel’s YIELD function. See the FM12 Ch 05 Tool Kit.xIs file for an example.

The yield to maturity can be viewed as the bond’s promised rate of return,
which is the return that investors will receive if all the promised payments are
made. However, the yield to maturity equals the expected rate of return only if
(1) the probability of default is zero and (2) the bond cannot be called. If there is
some default risk, or if the bond may be called, then there is some probability that
the promised payments to maturity will not be received, in which case the calcu-
lated yield to maturity will differ from the expected return.

The YTM for a bond that sells at par consists entirely of an interest yield, but
if the bond sells at a price other than its par value, the YTM will consist of the
interest yield plus a positive or negative capital gains yield. Note also that a
bond’s yield to maturity changes whenever interest rates in the economy change,
and this is almost daily. One who purchases a bond and holds it until it matures
will receive the YITM that existed on the purchase date, but the bond’s calculated
YTM will change frequently between the purchase date and the maturity date.

Yield to Call

If you purchased a bond that was callable and the company called it, you would not
have the option of holding the bond until it matured. Therefore, the yield to matu-
rity would not be earned. For example, if MicroDrive’s 10% coupon bonds were
callable, and if interest rates fell from 10% to 5%, then the company could call in the
10% bonds, replace them with 5% bonds, and save $100 — $50 = $50 interest per
bond per year. This would be beneficial to the company, but not to its bondholders.

If current interest rates are well below an outstanding bond’s coupon rate,
then a callable bond is likely to be called, and investors will estimate its expected
rate of return as the yield to call (YTC) rather than as the yield to maturity. To cal-
culate the YTC, solve this equation for rg:

Call price
1 + rd) (1 + rd)N‘

Price of bond =

ﬁMZ

(5-2)

Here N is the number of years until the company can call the bond; call price is
the price the company must pay in order to call the bond (it is often set equal to
the par value plus one year’s interest); and ry is the YTC.

To illustrate, suppose MicroDrive’s bonds had a provision that permitted the
company; if it desired, to call the bonds 10 years after the issue date at a price of $1,100.
Suppose further that interest rates had fallen, and one year after issuance the going
interest rate had declined, causing the price of the bonds to rise to $1,494.93. Here is
the time line and the setup for finding the bond’s YTC with a financial calculator:

0 YTC=7? 1 2 8 9

—1,494.93 100 100 100 100
1,100



Changes in Bond Values Over Time

—-1494.93 100 1000

Output: 421 =YTC

Inputs:

The YTC is 4.21%—this is the return you would earn if you bought the bond at a
price of $1,494.93 and it was called 9 years from today. (The bond could not be
called until 10 years after issuance, and 1 year has gone by, so there are 9 years left
until the first call date.)

Do you think MicroDrive will call the bonds when they become callable?
MicroDrive’s actions would depend on what the going interest rate is when the
bonds become callable. If the going rate remains at ry = 5%, then MicroDrive
could save 10% — 5% = 5%, or $50 per bond per year, by calling them and replac-
ing the 10% bonds with a new 5% issue. There would be costs to the company to
refund the issue, but the interest savings would probably be worth the cost, so
MicroDrive would probably refund the bonds. Therefore, you would probably
earn YTC = 4.21% rather than YTM = 5% if you bought the bonds under the indi-
cated conditions.

In the balance of this chapter, we assume that bonds are not callable unless
otherwise noted, but some of the end-of-chapter problems deal with yield to call.

Current Yield

If you examine brokerage house reports on bonds, you will often see reference to a
bond’s current yield. The current yield is the annual interest payment divided by the
bond’s current price. For example, if MicroDrive’s bonds with a 10% coupon were
currently selling at $985, the bond’s current yield would be 10.15% ($100/$985).

Unlike the yield to maturity, the current yield does not represent the rate of
return that investors should expect on the bond. The current yield provides infor-
mation regarding the amount of cash income that a bond will generate in a given
year, but since it does not take account of capital gains or losses that will be real-
ized if the bond is held until maturity (or call), it does not provide an accurate
measure of the bond’s total expected return.

The fact that the current yield does not provide an accurate measure of a
bond'’s total return can be illustrated with a zero coupon bond. Since zeros pay no
annual income, they always have a current yield of zero. This indicates that the
bond will not provide any cash interest income, but since the bond will appreci-
ate in value over time, its total rate of return clearly exceeds zero.
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SELF-TEST

Explain the difference between the Zield to maturity and the yield to call.
How does a bond’s current yield ditfer from its total return?
Could the current yield exceed the total return?

A bond currently sells for $850. It has an 8-year maturity, an annual coupon of $80, and a par value of

$1,000. What is its yield to maturity? (10.90%) What is its current yield? (9.41%)

A bond currently sells for $1,250. It pays a $110 annual coupon and has a 20-year maturity, but it can
be called in 5 years at $1,110. What are its YTM and its YTC? (8.38%, 6.85%) Is it likely to be called if

interest rates don’t change?

5.5 Changes in Bond Values Over Time

At the time a coupon bond is issued, the coupon is generally set at a level that will
cause the market price of the bond to equal its par value. If a lower coupon were
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set, investors would not be willing to pay $1,000 for the bond, while if a higher
coupon were set, investors would clamor for the bond and bid its price up over
$1,000. Investment bankers can judge quite precisely the coupon rate that will
cause a bond to sell at its $1,000 par value.

A bond that has just been issued is known as a new issue. (Investment
bankers classify a bond as a new issue for about one month after it has first been
issued. New issues are usually actively traded, and are called “on-the-run”
bonds.) Once the bond has been on the market for a while, it is classified as an out-
standing bond, also called a seasoned issue. Newly issued bonds generally sell
very close to par, but the prices of seasoned bonds vary widely from par. Except
for floating-rate bonds, coupon payments are constant, so when economic condi-
tions change, a bond with a $100 coupon that sold at par when it was issued will
sell for more or less than $1,000 thereafter.

MicroDrive’s bonds with a 10% coupon rate were originally issued at par. If rg
remained constant at 10%, what would the value of the bond be 1 year after it was
issued? Now the term to maturity is only 14 years—that is, N = 14. With a finan-
cial calculator, just override N = 15 with N = 14, press the PV key, and you find
a value of $1,000. If we continued, setting N = 13, N = 12, and so forth, we would
see that the value of the bond will remain at $1,000 as long as the going interest
rate remains constant at the coupon rate, 10%.

Now suppose interest rates in the economy fell after the MicroDrive bonds
were issued, and, as a result, ry fell below the coupon rate, decreasing from 10 to 5%.
Both the coupon interest payments and the maturity value remain constant, but
now 5% would have to be used for ryq in Equation 5-1. The value of the bond at the
end of the first year would be $1,494.93:

“ 1,000
$100 N $

Vi =
P& @1+ 005 (1+0.10)
1 1 $1,000
= $100 - +
0.05 0.05(1 + 0.05)"*] (1 + 0.05)"
= $1,494.93.

With a financial calculator, just change ry = I/YR from 10 to 5, and then press
the PV key to get the answer, $1,494.93. Thus, if 1,4 fell below the coupon rate, the
bond would sell above par, or at a premium.

The arithmetic of the bond value increase should be clear, but what is the logic
behind it? The fact that r4 has fallen to 5% means that if you had $1,000 to invest,
you could buy new bonds like MicroDrive’s (every day some 10 to 12 companies
sell new bonds), except that these new bonds would pay $50 of interest each year
rather than $100. Naturally, you would prefer $100 to $50, so you would be will-
ing to pay more than $1,000 for a MicroDrive bond to obtain its higher coupons.
All investors would react similarly, and as a result, the MicroDrive bonds would
be bid up in price to $1,494.93, at which point they would provide the same 5%
rate of return to a potential investor as the new bonds.

Assuming that interest rates remain constant at 5% for the next 14 years,
what would happen to the value of a MicroDrive bond? It would fall gradually
from $1,494.93 at present to $1,000 at maturity, when MicroDrive will redeem
each bond for $1,000. This point can be illustrated by calculating the value of the
bond 1 year later, when it has 13 years remaining to maturity. With a financial
calculator, simply input the values for N, I, PMT, and FV, now using N = 13, and
press the PV key to find the value of the bond, $1,469.68. Thus, the value of the
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bond will have fallen from $1,494.93 to $1,469.68, or by $25.25. If you were to cal-
culate the value of the bond at other future dates, the price would continue to fall
as the maturity date approached.

Note that if you purchased the bond at a price of $1,494.93 and then sold it 1
year later with ry still at 5%, you would have a capital loss of $25.25, or a total
return of $100.00 — $25.25 = $74.75. Your percentage rate of return would consist
of an interest yield (also called a current yield) plus a capital gains yield, calcu-
lated as follows:

Interest, or current, yield = $100/$1,494.93 = 0.0669 = 6.69%
Capital gains yield = —$25.25/$1,494.93 = —0.0169 = —1.69%
Total rate of return, or yield = $74.75/$1,494.93 = 0.0500 = 5.00%

Had interest rates risen from 10 to 15% during the first year after issue rather
than fallen from 10 to 5%, then you would enter N = 14, I/YR = 15, PMT = 100,
and FV = 1000, and then press the PV key to find the value of the bond, $713.78. In
this case, the bond would sell below its par value, or at a discount. The total expect-
ed future return on the bond would again consist of a current yield and a capital
gains yield, but now the capital gains yield would be positive. The total return would
be 15%. To see this, calculate the price of the bond with 13 years left to maturity,
assuming that interest rates remain at 15%. With a calculator, enter N = 13,1 = 15,
PMT = 100, and FV = 1000, and then press PV to obtain the bond’s value, $720.84.

Note that the capital gain for the year is the difference between the bond’s
value at Year 2 (with 13 years remaining) and the bond’s value at Year 1 (with 14
years remaining), or $720.84 — $713.78 = $7.06. The interest yield, capital gains
yield, and total yield are calculated as follows:

Interest, or current, yield = $100/$713.78 = 0.1401 = 14.01%
Capital gains yield = $7.06/$713.78 = 0.0099 = _0.99%
Total rate of return, or yield = $107.06/$713.78 = 0.1500 = 15.00%

Figure 5-2 graphs the value of the bond over time, assuming that interest rates
in the economy (1) remain constant at 10%, (2) fall to 5% and then remain constant
at that level, or (3) rise to 15% and remain constant at that level. Of course, if inter-
est rates do not remain constant, then the price of the bond will fluctuate.
However, regardless of what future interest rates do, the bond’s price will
approach $1,000 as it nears the maturity date (barring bankruptcy, in which case
the bond’s value might fall dramatically).

Figure 5-2 illustrates the following key points:

1. Whenever the going rate of interest, r, is equal to the coupon rate, a fixed-rate
bond will sell at its par value. Normally, the coupon rate is set equal to the
going rate when a bond is issued, causing it to sell at par initially.

2. Interest rates do change over time, but the coupon rate remains fixed after the
bond has been issued. Whenever the going rate of interest rises above the
coupon rate, a fixed-rate bond’s price will fall below its par value. Such a bond
is called a discount bond.

3. Whenever the going rate of interest falls below the coupon rate, a fixed-rate
bond’s price will rise above its par value. Such a bond is called a premium bond.

4. Thus, an increase in interest rates will cause the prices of outstanding bonds to
fall, whereas a decrease in rates will cause bond prices to rise.
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Drinking Your Coupons

In 1996 Chateau Teyssier, an English vineyard, was
looking for some cash to purchase additional vines
and to modernize its production facilities. Their solu-
tione With the assistance of a leading underwriter,
Matrix Securities, the vineyard issued 375 bonds,
each costing 2,650 British pounds. The issue raised
nearly 1 million pounds, or roughly $1.5 million.
What makes these bonds interesting is that,
instead of getfting paid with something boring like
money, these bonds paid their investors back with
wine. Each June until 2002, when the bond matured,

investors received their “coupons.” Between 1997
and 2001, each bond provided six cases of the vine-
yard’s rosé or claret. Starting in 1998 and continu-
ing through maturity in 2002, investors also received
four cases of its prestigious Saint Emilion Grand Cru.
Then, in 2002, they got their money back.

The bonds were not without risk. The vineyard’s
owner, Jonathan Malthus, acknowledges that the
quality of the wine “is at the mercy of the gods.”

Source: Steven Irvine, “My Wine Is My Bond, and | Drink My
Coupons,” Euromoney, July 1996, p. 7.

5. The market value of a bond will always approach its par value as its maturity
date approaches, provided the firm does not go bankrupt.

These points are very important, for they show that bondholders may suffer cap-
ital losses or make capital gains, depending on whether interest rates rise or fall
after the bond is purchased.

SELF-TEST

What is meant by the terms “new issue” and “seasoned issue”?

Last year a firm issued 30-year, 8% annual coupon bonds at a par value of $1,000. (1) Suppose that one
year later the going rate drops to 6%. What is the new price or the bonds, assuming that they now have
19 years to maturity? ($1,271.81) (2) Suppose instead that one year after issue the going interest rate
increases to 10% (rather than falling to 6%). What is the price? ($812.61)

@ Time Path of the Value of a 10% Coupon, $1,000 Par Value Bond

When Interest Rates Are 5%, 10%, and 15%

Bond Value
($) Time Path of 10% Coupon Bond’s Value When
ry Falls to 5% and Remains There
1,495 | o= (Premium Bond)
/
@ :
/
e-resource /Time Path of Bond Value When r, = Coupon Rate = 10%
M = 1,000 M
See FM12 Ch 05 Tool \ (Par Bond)
Kit.xls for all calculations. N
714+ e

Time Path of 10% Coupon Bond’s Value When
ry Rises to 15% and Remains There
(Discount Bond)

10 11 12 13 14 15
Years

Note: The curves for 5% and 15% have a slight bow.



Bonds with Semiannual Coupons

5.6 Bonds with Semiannual Coupons

Although some bonds pay interest annually, the vast majority actually pay inter-
est semiannually. To evaluate semiannual payment bonds, we must modify the
valuation model as follows:

1. Divide the annual coupon interest payment by 2 to determine the dollars of
interest paid each 6 months.

2. Multiply the years to maturity, N, by 2 to determine the number of semian-
nual periods.

3. Divide the nominal (quoted) interest rate, ry, by 2 to determine the periodic
(semiannual) interest rate.

By making these changes, we obtain the following equation for finding the
value of a bond that pays interest semiannually:

N INT/2 M
- 5-3
Ve t; (1 +14/2)" ! (1 + rg/2)™ >

To illustrate, assume now that MicroDrive’s bonds pay $50 interest each 6 months
rather than $100 at the end of each year. Thus, each interest payment is only half
as large, but there are twice as many of them. The coupon rate is thus “10%, semi-
annual payments.” This is the nominal, or quoted, rate.’

When the going (nominal) rate of interest is 5% with semiannual compound-
ing, the value of this 15-year bond is found as follows:

1000

Output: = -1,523.26

Inputs:

Enter N = 30, ry = I[/YR = 2.5, PMT = 50, FV = 1000, and then press the PV key
to obtain the bond’s value, $1,523.26. The value with semiannual interest pay-
ments is slightly larger than $1,518.98, the value when interest is paid annually.
This higher value occurs because interest payments are received somewhat faster
under semiannual compounding.
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SELF-TEST

Describe how the annual bond valuation formula is changed to evaluate semiannual coupon bonds. Then,

write out the revised formula.

A bond has a 25-year maturity, an 8% annual coupon paid semiannually, and a face value of $1,000. The

going nominal annual interest rate (ry) is 6%. What is the bond’s price? ($1,257.30)

8In this situation, the coupon rate of “10% paid semiannually,” is the rate that bond dealers, corporate treasurers,
and investors generally would discuss. Of course, if this bond were issued at par, its effective annual rate would be
higher than 10%:

M 2
EAR = EFF% = (1 + r”ﬁ“) -1= (1 +°'—2]°) —1=(1.05)2-1 = 10.25%.

Since 10% with annual payments is quite different from 10% with semiannual payments, we have assumed a change
in effective rates in this section from the situation in Section 5.3, where we assumed 10% with annual payments.
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5.7 The Determinants of Market Interest Rates

Up until now we have given you ry, the going market rate. But as we showed in
Chapter 1, different debt securities often have very different market rates. What
explains these differences? In general, the quoted (or nominal) interest rate on a
debt security, r4, is composed of a real risk-free rate of interest, r*, plus several pre-
miums that reflect inflation, the risk of the security, and the security’s marketabil-
ity (or liquidity). A conceptual framework is shown below:

Quoted market interest rate = ry = r* + IP + DRP + LP + MRP.  (5-4)

Here are definitions of the variables in Equation 5-4:

ry = Quoted, or nominal, rate of interest on a given security.” There are
many different securities, hence many different quoted interest rates.

r* = Real risk-free rate of interest. r* is pronounced “r-star,” and it is the rate
@ that would exist on a riskless security if zero inflation were expected.

IP = Inflation premium. IP is equal to the average expected inflation rate
See hitp://www over the life of the security. The expected future inflation rate is not
.bloomberg.com and . . . . .
select MARKET DATA. necessarily equal to the current inflation rate, so IP is not necessarily
Select RATES AND equal to current inflation.
BONDS for a partial list- rgp = r* + 1P and it is the quoted risk-free rate of interest on a security such as a
ing of indexed Treasury U.S. Treasury bill, which is very liquid and also free of most risks. Note
bonds and their inferest that ryr includes the premium for expected inflation, because rzp = * + IP.

ro’re.s. See http://online DRP =
.wsj.com for a complete
set of Treasury quotes.

Default risk premium. This premium reflects the possibility that the
issuer will not pay interest or principal at the stated time and in the

See http://www stated amount. DRP is zero for U.S. Treasury securities, but it rises as
-publicdebt.treas the riskiness of issuers increases.
-gov/opd/opddload LP = Liquidity, or marketability, premium. This is a premium charged by

.htm for a complete
listing of all Treasury
securities.

lenders to reflect the fact that some securities cannot be converted to
cash on short notice at a “reasonable” price. LP is very low for Treasury
securities and for securities issued by large, strong firms, but it is rela-
tively high on securities issued by very small firms.

MRP = Maturity risk premium. As we will explain later, longer-term bonds,
even Treasury bonds, are exposed to a significant risk of price declines,
and a maturity risk premium is charged by lenders to reflect this risk.

We discuss the components whose sum makes up the quoted, or nominal, rate
on a given security in the following sections.

SELF-TEST

Write out an equation for the nominal interest rate on any debt security.

°The term nominal as it is used here means the stated rate as opposed to the real rate, which is adjusted to remove
inflation effects. Suppose you bought a 10-year Treasury bond with a quoted, or nominal, rate of about 4.6%. If
inflation averages 2.5% over the next 10 years, the real rate would be about 4.6% — 2.5% = 2.1%. To be techni-
cally correct, we should find the real rate by solving for r* in the following equation: (1 + r*)(1 + 0.025) = (1 +
0.046). Solving the equation, we find r* = 2.05%. Since this is very close to the 2.1% calculated above, we will
continue to approximate the real rate in this chapter by subtracting inflation from the nominal rate.


http://www.bloomberg.com
http://www.bloomberg.com
http://online.wsj.com
http://online.wsj.com
http://www.publicdebt.treas.gov/opd/opddload.htm
http://www.publicdebt.treas.gov/opd/opddload.htm
http://www.publicdebt.treas.gov/opd/opddload.htm
http://www.publicdebt.treas.gov/opd/opddload.htm

The Inflation Premium (IP)

5.8 The Real Risk-Free Rate of Interest, r*

The real risk-free rate of interest, r*, is defined as the interest rate that would exist
on a riskless security if no inflation were expected, and it may be thought of as the
rate of interest on short-term U.S. Treasury securities in an inflation-free world. The
real risk-free rate is not static—it changes over time depending on economic con-
ditions, especially (1) on the rate of return corporations and other borrowers
expect to earn on productive assets and (2) on people’s time preferences for cur-
rent versus future consumption.!’

In addition to its regular bond offerings, in 1997 the U.S. Treasury began issu-
ing indexed bonds, with payments linked to inflation. These bonds are called
TIPS, short for Treasury Inflation-Protected Securities. Because the payments
(including the principal) are tied to inflation, the yield on a TIPS is a good estimate
of the risk-free rate. In June 2006, the TIPS with a 7-month remaining maturity had
a 2.64% yield. This is a pretty good estimate of the real risk-free rate, r*, although
ideally we would prefer a TIPS with an even shorter time until maturity. We will
have more to say about how to use TIPS when we discuss the inflation premium
in the next section. For details on how TIPS are adjusted, see Web Extension 5B at
the textbook’s Web site.

D

e-resource
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SELF-TEST

What security provides a good estimate of the real risk-free rate?

5.9 The Inflation Premium (IP)

Inflation has a major effect on interest rates because it erodes the purchasing
power of the dollar and lowers the real rate of return on investments. To illustrate,
suppose you saved $1,000 and invested it in a Treasury bill that matures in 1 year
and pays a 5% interest rate. At the end of the year, you will receive $1,050—your
original $1,000 plus $50 of interest. Now suppose the inflation rate during the year
is 10%, and it affects all items equally. If gas had cost $1 per gallon at the begin-
ning of the year, it would cost $1.10 at the end of the year. Therefore, your $1,000
would have bought $1,000/$1 = 1,000 gallons at the beginning of the year, but
only $1,050/$1.10 = 955 gallons at the end. In real terms, you would be worse off—
you would receive $50 of interest, but it would not be sufficient to offset inflation.
You would thus be better off buying 1,000 gallons of gas (or some other storable
asset) than buying the Treasury bill.

Investors are well aware of inflation’s effects on interest rates, so when they
lend money, they build in an inflation premium (IP) equal to the average expect-
ed inflation rate over the life of the security. For a short-term, default-free U.S.
Treasury bill, the actual interest rate charged, rr,;;, would be the real risk-free rate,
r*, plus the inflation premium (IP):

— — ¥
rT_bﬂl - rRF =T + IP

19The real rate of interest as discussed here is different from the current real rate as often discussed in the press. The
current real rate is often estimated as the current interest rate minus the current (or most recent) inflation rate, while
the real rate, as used here (and in the fields of finance and economics generally) without the word “current,” is the
current interest rate minus the expected future inflation rate over the life of the security. For example, suppose the cur-
rent quoted rate for a one-year Treasury bill is 5%, inflation during the latest year was 2%, and inflation expected for
the coming year is 4%. Then the current real rate would be approximately 5% — 2% = 3%, but the expected real
rate would be approximately 5% — 4% = 1%.
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Therefore, if the real short-term risk-free rate of interest were r* = 0.6%, and
if inflation were expected to be 1.0% (and hence IP = 1.0%) during the next year,
then the quoted rate of interest on 1-year T-bills would be 0.6% + 1.0% = 1.6%.

It is important to note that the inflation rate built into interest rates is the infla-
tion rate expected in the future, not the rate experienced in the past. Thus, the latest
reported figures might show an annual inflation rate of 2%, but that is for the past
year. If people on average expect a 6% inflation rate in the future, then 6% would
be built into the current interest rate.

Note also that the inflation rate reflected in the quoted interest rate on any
security is the average rate of inflation expected over the security’s life. Thus, the infla-
tion rate built into a 1-year bond is the expected inflation rate for the next year, but
the inflation rate built into a 30-year bond is the average rate of inflation expected
over the next 30 years. If I, is the expected inflation during year t, the inflation pre-
mium for an N-year bond’s yield can be approximated as

Il+12+"'+IN (5_5)

Py =
N N

For example, if investors expect inflation to average 3% during Year 1 and 5% dur-
ing Year 2, then the inflation premium built into a 2-year bond’s yield can be
approximated by

L+L 3%+ 5%

P, = = = 4%.
2 2 2 %

In the previous section we saw that the yield on an inflation-indexed Treasury
bond (TIPS) is a good estimate of the real interest rate. We can also use TIPS to esti-
mate inflation premiums. For example, in June 2006, the yield on a 5-year nonin-
dexed T-bond was 5.18% and the yield on a 5-year TIPS was 2.50%. Thus, the 5-year
inflation premium was 5.18% — 2.50% = 2.68%, implying that investors expected
inflation to average 2.68% over the next 5 years.!! Similarly, the rate on a 22-year
nonindexed T-bond was 5.33% and the rate on a 22-year indexed T-bond was
2.56%. Thus, the long-term inflation premium was approximately 5.33% — 2.56% =
2.77%, implying that investors expected inflation to average 2.77% over the next
three decades.12 These calculations are summarized below:

Maturity
5 Years 22 Years
Nonindexed U.S. Treasury bond 5.18% 5.33%
TIPS 2.50 2.56
Inflation premium 2.68% 2.77%

Expectations for future inflation are closely, but not perfectly, correlated with
rates experienced in the recent past. Therefore, if the inflation rate reported for last
month increases, people often raise their expectations for future inflation, and this
change in expectations will cause an increase in interest rates.

"To be theoretically precise, we should use a geometric average by solving the following equation:

(1 + IP)°(1.0518)° = 1.0250°. Solving for IP gives IP = 2.55%, which is very close to our approximation.
12There are several other sources for the estimated inflation premium. The Congressional Budget Office regularly
updates the estimates of inflation that it uses in its forecasted budgets; see http://www.cbo.gov/, select Current
Economic Projections. A second source is the University of Michigan’s Institute for Social Research, which regularly
polls consumers regarding their expectations for price increases during the next year; see http://www.isr.umich
.edu/src/projects.html, select the Surveys of Consumers, and then select the table for Expected Change in Prices.
We prefer using inflation premiums derived from indexed and nonindexed Treasury securities, as described in the
text, since these are based on how investors actually spend their money, not on theoretical models or opinions.


http://www.cbo.gov/
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The Default Risk Premium (DRP)

Note that Germany, Japan, and Switzerland have, over the past several years,
had lower inflation rates than the United States, so their interest rates have gen-
erally been lower than ours. South Africa and most South American countries
have experienced higher inflation, and that is reflected in their interest rates.
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SELF-TEST

Explain how a TIPS and a nonindexed Treasury security can be used to estimate the inflation premium.
The yield on a 15-year TIPS is 3% and the yield on a 15-year Treasury bond is 5%. What is the inflation

premium for a 15-year security? (2%)

5.10 The Nominal, or Quoted,
Risk-Free Rate of Interest, ry;

The nominal, or quoted, risk-free rate, ryy, is the real risk-free rate plus a premi-
um for expected inflation: ryy = r* + IP. To be strictly correct, the risk-free rate
should mean the interest rate on a totally risk-free security—one that has no risk
of default, no maturity risk, no liquidity risk, no risk of loss if inflation increases,
and no risk of any other type. There is no such security, so there is no observable
truly risk-free rate. If the term “risk-free rate” is used without either the modifier
“real” or the modifier “nominal,” people generally mean the quoted (nominal)
rate, and we will follow that convention in this book. Therefore, when we use the
term “risk-free rate, rp” we mean the nominal risk-free rate, which includes an
inflation premium equal to the average expected inflation rate over the life of the
security. In general, we use the T-bill rate to approximate the short-term risk-free
rate, and the T-bond rate to approximate the long-term risk-free rate (even though
it also includes a maturity premium). So, whenever you see the term “risk-free
rate,” assume that we are referring either to the quoted U.S. T-bill rate or to the
quoted T-bond rate.
Since rgp = r* + IP, we can rewrite Equation 5-4 as follows:

Nominal, or quoted, rate = ry = rgz + DRP + LP + MRP. (5-6)

Therefore, when discussing the rate on a bond, we often start with the short-term
risk-free rate and make adjustments for the default risk premium, the liquidity
premium, and the maturity risk premium.

SELF-TEST

What security is a good approximation of the nominal risk-free rate?

5.1 The Default Risk Premium (DRP)

If the issuer defaults on a payment, investors receive less than the promised return
on the bond. The quoted interest rate includes a default risk premium (DRP)—the
greater the default risk, the higher the bond’s yield to maturity.!® The default risk
on Treasury securities is zero, but default risk can be substantial for corporate and
municipal bonds. In this section we consider some issues related to default risk.

13Suppose two bonds have the same promised cash flows, coupon rate, maturity, liquidity, and inflation exposure,
but one bond has more default risk than the other. Investors will naturally pay less for the bond with the greater
chance of default. As a result, bonds with higher default risk will have higher interest rates.
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Bond Contract Provisions That Influence Default Risk

Default risk is affected by both the financial strength of the issuer and the terms
of the bond contract, especially whether collateral has been pledged to secure the
bond. Several types of contract provisions are discussed below.

Bond Indentures An indenture is a legal document that spells out the rights of
both bondholders and the issuing corporation, and a trustee is an official (usually
a bank) who represents the bondholders and makes sure the terms of the indenture
are carried out. The indenture may be several hundred pages in length, and it will
include restrictive covenants that cover such points as the conditions under which
the issuer can pay off the bonds prior to maturity, the levels at which certain ratios
must be maintained if the company is to issue additional debt, and restrictions
against the payment of dividends unless earnings meet certain specifications.

The Securities and Exchange Commission (1) approves indentures and (2) makes
sure that all indenture provisions are met before allowing a company to sell new
securities to the public. A firm will have different indentures for each of the major
types of bonds it issues, but a single indenture covers all bonds of the same type.
For example, one indenture will cover a firm’s first mortgage bonds, another its
debentures, and a third its convertible bonds.

Mortgage Bonds Under a mortgage bond, the corporation pledges certain assets
as security for the bond. To illustrate, in 2007 Billingham Corporation needed $10
million to build a major regional distribution center. Bonds in the amount of $4
million, secured by a first mortgage on the property, were issued. (The remaining
$6 million was financed with equity capital.) If Billingham defaults on the bonds,
the bondholders can foreclose on the property and sell it to satisfy their claims.

If Billingham were to choose, it could issue second mortgage bonds secured by
the same $10 million of assets. In the event of liquidation, the holders of these sec-
ond mortgage bonds would have a claim against the property, but only after the
first mortgage bondholders had been paid off in full. Thus, second mortgages are
sometimes called junior mortgages, because they are junior in priority to the claims
of senior mortgages, or first mortgage bonds.

All mortgage bonds are subject to an indenture. The amount of new bonds
that can be issued is virtually always limited to a specified percentage of the
firm’s total “bondable property,” which generally includes all land, plant, and
equipment.

Debentures and Subordinated Debentures A debenture is an unsecured bond,
and as such it provides no lien against specific property as security for the obliga-
tion. Debenture holders are, therefore, general creditors whose claims are protect-
ed by property not otherwise pledged. In practice, the use of debentures depends
both on the nature of the firm'’s assets and on its general credit strength. Extremely
strong companies often use debentures; they simply do not need to put up prop-
erty as security for their debt. Debentures are also issued by weak companies that
have already pledged most of their assets as collateral for mortgage loans. In this
latter case, the debentures are quite risky, and they will bear a high interest rate.

The term subordinate means “below,” or “inferior to,” and, in the event of
bankruptcy, subordinated debt has claims on assets only after senior debt has been
paid off. Subordinated debentures may be subordinated either to designated
notes payable (usually bank loans) or to all other debt. In the event of liquidation
or reorganization, holders of subordinated debentures cannot be paid until all
senior debt, as named in the debentures” indentures, has been paid.
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@ Moody’s and S&P Bond Ratings

Investment Grade Junk Bonds
Moody'’s Aca Ao A Baa Ba B Caa C
S&P AAA  AA A BBB BB B CCC D

Note: Both Moody’s and S&P use “modifiers” for bonds rated below triple-A. S&P uses a plus and minus system;
thus, A+ designates the strongest Arated bonds and A— the weakest. Moody’s uses a 1, 2, or 3 designation,
with 1 denoting the strongest and 3 the weakest; thus, within the double-A category, Aal is the best, Aa2 is
average, and Aa3 is the weakest.

Development Bonds Some companies may be in a position to benefit from the
sale of either development bonds or pollution control bonds. State and local gov-
ernments may set up both industrial development agencies and pollution control agen-
cies. These agencies are allowed, under certain circumstances, to sell tax-exempt
bonds, then to make the proceeds available to corporations for specific uses
deemed (by Congress) to be in the public interest. Thus, an industrial develop-
ment agency in Florida might sell bonds to provide funds for a paper company to
build a plant in the Florida Panhandle, where unemployment is high. Similarly, a
Detroit pollution control agency might sell bonds to provide Ford with funds to
be used to purchase pollution control equipment. In both cases, the income from
the bonds would be tax exempt to the holders, so the bonds would sell at rela-
tively low interest rates. Note, however, that these bonds are guaranteed by the
corporation that will use the funds, not by a governmental unit, so their rating
reflects the credit strength of the corporation using the funds.

Municipal Bond Insurance Municipalities can have their bonds insured, which
means that an insurance company guarantees to pay the coupon and principal
payments should the issuer default. This reduces risk to investors, who will thus
accept a lower coupon rate for an insured bond vis-a-vis an uninsured one. Even
though the municipality must pay a fee to get its bonds insured, its savings due
to the lower coupon rate often make insurance cost effective. Keep in mind that
the insurers are private companies, and the value added by the insurance depends
on the creditworthiness of the insurer. However, the larger ones are strong com-
panies, and their own ratings are AAA. Therefore, the bonds they insure are also
rated AAA, regardless of the credit strength of the municipal issuer. Bond ratings
are discussed in the next section.

Bond Ratings

Since the early 1900s, bonds have been assigned quality ratings that reflect their
probability of going into default. The three major rating agencies are Moody’s
Investors Service (Moody’s), Standard & Poor’s Corporation (S5&P), and Fitch
Investors Service. Moody’s and S&P’s rating designations are shown in Table 5-1.1
The triple- and double-A bonds are extremely safe. Single-A and triple-B bonds
are also strong enough to be called investment grade bonds, and they are the

"4In the discussion to follow, reference to the S&P code is intended to imply the Moody’s and Fitch’s codes as well.
Thus, triple-B bonds mean both BBB and Baa bonds; double-B bonds mean both BB and Ba bonds; and so on.
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lowest-rated bonds that many banks and other institutional investors are permit-
ted by law to hold. Double-B and lower bonds are speculative, or junk bonds.
These bonds have a significant probability of going into default. A later section
discusses junk bonds in more detail.

Bond ratings are based on both qualitative and quantitative factors, some of

which are listed below:

N

10.

11.

12.

13.

14.

15.

. Various ratios, including the debt ratio, the times-interest-earned ratio, and the

EBITDA coverage ratio. The better the ratios, the higher the rating.

. Mortgage provisions: Is the bond secured by a mortgage? If it is, and if the prop-

erty has a high value in relation to the amount of bonded debt, the bond’s rat-
ing is enhanced.

. Subordination provisions: Is the bond subordinated to other debt? If so, it will

be rated at least one notch below the rating it would have if it were not sub-
ordinated. Conversely, a bond with other debt subordinated to it will have a
somewhat higher rating.

Guarantee provisions: Some bonds are guaranteed by other firms. If a weak
company’s debt is guaranteed by a strong company (usually the weak com-
pany’s parent), the bond will be given the strong company’s rating.

Sinking fund: Does the bond have a sinking fund to ensure systematic repay-
ment? This feature is a plus factor to the rating agencies.

. Maturity: Other characteristics the same, a bond with a shorter maturity will

be judged less risky than a longer-term bond, and this will be reflected in the
ratings.

Stability: Are the issuer’s sales and earnings stable?

Regulation: Is the issuer regulated, and could an adverse regulatory climate
cause the company’s economic position to decline? Regulation is especially
important for utilities and telephone companies.

Antitrust: Are any antitrust actions pending against the firm that could erode
its position?

Owerseas operations: What percentage of the firm’s sales, assets, and profits
are from overseas operations, and what is the political climate in the host
countries?

Environmental factors: Is the firm likely to face heavy expenditures for pollu-
tion control equipment?

Product liability: Are the firm’s products safe? The tobacco companies today
are under pressure, and so are their bond ratings.

Pension liabilities: Does the firm have unfunded pension liabilities that could
pose a future problem?

Labor unrest: Are there potential labor problems on the horizon that could
weaken the firm’s position? As this is written, a number of airlines face this
problem, and it has caused their ratings to be lowered.

Accounting policies: If a firm uses relatively conservative accounting policies,
its reported earnings will be of “higher quality” than if it uses less conserva-
tive procedures. Thus, conservative accounting policies are a plus factor in
bond ratings.

Representatives of the rating agencies have consistently stated that no precise for-
mula is used to set a firm’s rating; all the factors listed, plus others, are taken into
account, but not in a mathematically precise manner. Nevertheless, as we see in
Table 5-2, there is a strong correlation between bond ratings and many of the ratios
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@ Bond Rating Criteria: Median Financial Ratios for Different Bond Rating Classifications

Ratios AAA AA A BBB BB B CCC
EBIT inferest coverage (EBIT/Interest) 23.83 13.63 6.93 4.23 2.33 0.93 0.43
EBITDA interest coverage 25.33 17.13 9.43 5.93 3.13 1.63 0.93
(EBITDA/Interest)

Funds from operations/Total debt 167.8% 77.5% 43.2% 34.6% 20.0% 10.1% 2.9%
Free operating cash flow/Total debt 104.1%  41.1%  254% 16.9% 7.9% 2.6% 20.9%
Total debt/EBITDA 0.23 1.13 1.73 2.43 3.83 5.63 7.43
Return on capital 35.1%  26.9% 16.8% 13.4% 10.3% 6.7% 2.3%
Total debt/Total capital 6.23% 34.83% 39.83% 45.63% 57.23% 74.23% 101.23%

Source: Standard & Poor’s 2004 Corporate Ratings Criteria, October 28, 2004. For ratio definitions and updates, go to http://www.
standardandpoors.com; select Credit Ratings, then Industrials (under Browse By Sector), then Criteria and Definitions, then the Corporate
Criteria Book. Scroll down until you come to the Ratings and Ratios; Ratio Medians; Ratio Guidelines link. The ratios require a free registration.

described in Chapter 4. Not surprisingly, companies with lower debt ratios, high-
er cash flow to debt, higher returns on capital, higher EBITDA interest coverage
ratios, and EBIT interest coverage ratios typically have higher bond ratings.

Bond Ratings and the Default Risk Premium

Bond ratings are important both to firms and to investors. First, most bonds are
purchased by institutional investors rather than individuals, and many institu-
tions are restricted to investment-grade securities. Thus, if a firm’s bonds fall
below BBB, it will have a difficult time selling new bonds because many potential
purchasers will not be allowed to buy them. Second, many bond covenants stipu-
late that the coupon rate on the bond automatically increases if the rating falls
below a specified level. Third, because a bond’s rating is an indicator of its default
risk, the rating has a direct, measurable influence on the bond’s yield. A bond
spread is the difference between a bond’s yield and the yield on some other secu-
rity of the same maturity, as shown in Table 5-3. Unless specified differently, the
term “spread” generally means the difference between a bond’s yield and the
yield on a similar maturity Treasury bond.

Notice in Column (1) of Table 5-3 that yields increase monotonically as ratings
become lower. In other words, investors demand higher required rates of return,
r4, as risk increases. Column (2) shows the spread of each bond’s yield above that
of the U.S. Treasury bond. Notice the AAA spread is about 1.01% above a T-bond.
The two bonds are very similar except with respect to default risk and liquidity
(which we discuss in the next section). Because AAA bonds often have good lig-
uidity, this spread is a pretty good estimate of the default risk premium for AAA
bonds. Even though lower-rated bonds usually have less liquidity (and therefore
higher liquidity premiums), the spread between a bond and a Treasury bond of a
similar maturity is often used as an approximation of the default risk premium for
the bond. Therefore, it would be reasonable to estimate the default risk premium
for a BBB bond as about 1.35%.
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@ Bond Spreads

Spread above a:

Long-Term Bonds Yield T-Bond AAA BBB
(1) (2) (3) (4)
Investment grade:
U.S. Treasury 5.25%
AAA 6.26 1.01%
AA 6.42 1.17 0.16%
A 6.54 1.29 0.28
BBB 6.60 1.35 0.34
Junk bonds:
BB 7.80 2.55 1.54 1.20%
B 8.42 3.17 2.16 1.82
CCC 10.53 5.28 4.27 3.93

Source Adapted from Yahoo!, June 23, 2006.

Note: The spreads in Column (2) are found by taking the yields in Column (1) and subtracting the yield on the
U.S. Treasury bond. The spreads in Column (3) are found by taking the yields in Column (1) and subtracting the
yield on the AAA bond. The spreads in Column (4) are found by taking the yields in Column (1) and subtracting
the yield on the BBB bond.

Just as we talk about the spread of a bond relative to a T-bond, we can also
talk about the spread between any two corporate bonds. For example, Column (3)
shows the spreads above a AAA bond and Column (4) shows the spreads above a
BBB bond. Notice that spreads increase dramatically for junk bonds, which
reflects their risk and the fact that institutional investors are not allowed to hold
junk bonds.

Not only do spreads vary with the rating of the security, but they vary with
respect to maturity. For example, a 5-year AAA bond had a spread of only 0.55%
while the 20-year AAA bond in Table 5-3 had a spread of 1.01%. As this illustrates,
spreads increase as maturity increases. This should make sense. If a bond matures
soon, investors are able to forecast the company’s performance fairly well. But if
a bond has a long time until it matures, investors have a difficult time forecasting
the likelihood that the company will fall into financial distress, so investors
demand a higher required return.

Spreads also vary over time. As shown in Column (2), the spread of a AAA
bond was about 1.01% in June 2006. This is close to the historical average of about
1%. But at times the spread has fallen to 0.20% and at times it has risen to 2.06%.
As explained in Chapter 1, investors are risk averse, and their risk aversion can
change over time. As investors become more risk averse, spreads increase. For
example, spreads were quite large after the 9/11/2001 terrorist attacks. In con-
trast, spreads were quite narrow in the early 1990s as the U.S. economy was begin-
ning a long period of growth.

As you might expect, changes in a firm’s bond rating affect the default risk pre-
mium on its debt and the ability of the firm to borrow long-term capital. Rating agen-
cies review outstanding bonds on a periodic basis, occasionally upgrading or down-
grading a bond as a result of its issuer’s changed circumstances. For example,
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Verizon Wireless’s long-term debt was upgraded to an A2 by Moody’s in June 2006.
Moody’s stated that the reason was strong operating results and growing cash flows.

Ratings agencies generally do a good job of measuring the average credit risk
of bonds, and they do their best to change ratings whenever they perceive a
change in credit quality. At the same time, it is important to understand that rat-
ings do not adjust immediately to changes in credit quality, and in some cases
there can be a considerable lag between a change in credit quality and a change in
rating. For example, the rating agencies were caught off guard by Enron’s rapid
decline. Enron declared bankruptcy on a Sunday in December 2001, and the pre-
ceding Friday its bonds still carried an investment-grade rating.

SELF-TEST

Differentiate between mortgage bonds and debentures.

Name the major rating agencies, and list some factors that affect bond ratings.

What is a bond spread?

How do bond ratings affect the default risk premium?

A 10-year T-bond has a yield of 6%. A corporate bond with a rating of AA has a yield of 4.5%. If the
corporate bond has excellent liquidity, what is an estimate of the corporate bond’s default risk premium?
(1.5%)

5.12 The Liquidity Premium (LP)

A “liquid” asset can be converted to cash quickly and at a “fair market value.”
Financial assets are generally more liquid than real assets. Because liquidity is
important, investors include liquidity premiums (LPs) when market rates of
securities are established. Although it is difficult to accurately measure liquidity
premiums, a differential of at least two and probably four or five percentage
points exists between the least liquid and the most liquid financial assets of simi-
lar default risk and maturity. Corporate bonds issued by small companies are
traded less frequently than those issued by large companies, so small company
bonds tend to have a higher liquidity premium.

SELF-TEST

Which bond usually will have a higher liquidity premium, one issued by a large company or one issued
by a small company?

5.13 The Maturity Risk Premium (MRP)

All bonds, even Treasury bonds, are exposed to two additional sources of risk:
interest rate risk and reinvestment risk. The net effect of these two sources of risk
upon a bond’s yield is called the maturity risk premium, MRP. The following sec-
tions explain how interest rate risk and reinvestment risk affect a bond’s yield.

Interest Rate Risk

Interest rates go up and down over time, and an increase in interest rates leads to
a decline in the value of outstanding bonds. This risk of a decline in bond values
due to rising interest rates is called interest rate risk. To illustrate, suppose you
bought some 10% MicroDrive bonds at a price of $1,000, and interest rates in the
following year rose to 15%. As we saw earlier, the price of the bonds would fall to
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$713.78, so you would have a loss of $286.22 per bond.!’ Interest rates can and do
rise, and rising rates cause a loss of value for bondholders. Thus, people or firms
who invest in bonds are exposed to risk from changing interest rates.

One’s exposure to interest rate risk is higher on bonds with long maturities
than on those maturing in the near future.'® This point can be demonstrated by
showing how the value of a 1-year bond with a 10% annual coupon fluctuates
with changes in r4, and then comparing these changes with those on a 25-year
bond. The 1-year bond’s value for ry = 5% is shown below:

Inputs: 1000

Output (Bond Value): = —1047.62

Using either a calculator or a spreadsheet, you could calculate the bond val-
ues for a 1-year and 25-year bond at several current market interest rates; these
results are summarized and plotted in Figure 5-3. Note how much more sensitive
the price of the 25-year bond is to changes in interest rates. At a 10% interest rate,
both the 25-year and the 1-year bonds are valued at $1,000. When rates rise to 15%,
the 25-year bond falls to $676.79, but the 1-year bond falls only to $956.52.

For bonds with similar coupons, this differential sensitivity to changes in interest
rates always holds true—the longer the maturity of the bond, the more its price changes in
response to a given change in interest rates. Thus, even if the risk of default on two
bonds is exactly the same, the one with the longer maturity is exposed to more risk
from a rise in interest rates.

The explanation for this difference in interest rate risk is simple. Suppose you
bought a 25-year bond that yielded 10%, or $100 a year. Now suppose interest
rates on comparable-risk bonds rose to 15%. You would be stuck with only $100
of interest for the next 25 years. On the other hand, had you bought a 1-year bond,
you would have a low return for only 1 year. At the end of the year, you would
get your $1,000 back, and you could then reinvest it and receive a 15% return
($150) for the next year. Thus, interest rate risk reflects the length of time one is
committed to a given investment.

Reinvestment Rate Risk

As we saw in the preceding section, an increase in interest rates will hurt bond-
holders because it will lead to a decline in the value of a bond portfolio. But can a
decrease in interest rates also hurt bondholders? The answer is yes, because if inter-
est rates fall, a bondholder will probably suffer a reduction in his or her income.
For example, consider a retiree who has a portfolio of bonds and lives off the
income they produce. The bonds, on average, have a coupon rate of 10%. Now

15You would have an accounting (and tax) loss only if you sold the bond; if you held it to maturity, you would not
have such a loss. However, even if you did not sell, you would still have suffered a real economic loss in an opportu-
nity cost sense because you would have lost the opportunity to invest at 15% and would be stuck with a 10% bond
in a 15% market. In an economic sense, “paper losses” are just as bad as realized accounting losses.

16Actually, a bond’s maturity and coupon rate both affect interest rate risk. Low coupons mean that most of the bond'’s
return will come from repayment of principal, whereas on a high coupon bond with the same maturity, more of the
cash flows will come in during the early years due to the relatively large coupon payments. A measurement called
“duration,” which finds the average number of years the bond’s PV of cash flows remains outstanding, has been
developed to combine maturity and coupons. A zero coupon bond, which has no interest payments and whose pay-
ments all come at maturity, has a duration equal to the bond’s maturity. Coupon bonds all have durations that are
shorter than maturity, and the higher the coupon rate, the shorter the duration. Bonds with longer duration are
exposed to more interest rate risk. Excel's DURATION function provides an easy way to calculate a bond’s duration.
See Web Extension 5C and FM12 Ch 05 Tool Kit.xls for more on duration.
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@ Value of Long- and Short-Term 10% Annual Coupon Bonds

at Different Market Interest Rates
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($)
2,000
1,800 |-
1,600 - 25-Year Bond
1,400 |-
1,200 |-
C— 1-Year Bond
1,000 [-----------&=====
!
800 - i
i
600 |- !
1
| @
400 |- i
! e-resource
200 F i See FM12 Ch 05 Tool
i Kit.xls for all calculations.
O 1 : 1 1 ]
0% 5% 10% 15% 20% 25%
Interest Rate, ry
Value of:
Current Market
Interest Rate, ry 1-Year Bond 25-Year Bond
5% $1,047.62
10 1,000.00
15 956.52
20 916.67
25 880.00

suppose interest rates decline to 5%. Many of the bonds will be called, and as calls
occur, the bondholder will have to replace 10% bonds with 5% bonds. Even bonds
that are not callable will mature, and when they do, they will have to be replaced
with lower-yielding bonds. Thus, our retiree will suffer a reduction of income.

The risk of an income decline due to a drop in interest rates is called reinvest-
ment rate risk. Reinvestment rate risk is obviously high on callable bonds. It is also
high on short maturity bonds, because the shorter the maturity of a bond, the fewer
the years when the relatively high old interest rate will be earned, and the sooner
the funds will have to be reinvested at the new low rate. Thus, retirees whose pri-
mary holdings are short-term securities, such as bank CDs and short-term bonds,
are hurt badly by a decline in rates, but holders of long-term bonds continue to
enjoy their old high rates.
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Comparing Interest Rate and Reinvestment Rate Risk:
The Maturity Risk Premium

Note that interest rate risk relates to the value of the bonds in a portfolio, while
reinvestment rate risk relates to the income the portfolio produces. If you hold
long-term bonds, you will face a lot of interest rate risk because the value of your
bonds will decline if interest rates rise, but you will not face much reinvestment
rate risk, so your income will be stable. On the other hand, if you hold short-term
bonds, you will not be exposed to much interest rate risk because the value of
your portfolio will be stable, but you will be exposed to considerable reinvestment
rate risk because your income will fluctuate with changes in interest rates. We see,
then, that no fixed-rate bond can be considered totally riskless—even most
Treasury bonds are exposed to both interest rate and reinvestment rate risk.!”

Bond prices reflect the trading activities of the marginal investors, defined as
those who trade often enough and with large enough sums to determine bond
prices. Although one particular investor might be more averse to reinvestment risk
than to interest rate risk, the data suggest that the marginal investor is more averse
to interest rate risk than to reinvestment risk. To induce the marginal investor to take
on interest rate risk, long-term bonds must have a higher expected rate of return
than short-term bonds. Holding all else equal, this additional return is the maturity
risk premium (MRP).

SELF-TEST

Differentiate between interest rate risk and reinvestment rate risk.

To which type of risk are holders of long-term bonds more exposed? Short-term bondholders?

Assume that the real risk-free rate is r* = 3% and the average expected inflation rate is 2.5% for the fore-
seeable future. The DRP and LP for a bond are each 1%, and the applicable MRP is 2%. What is the bond's
yield? (9.5%)

5.14 The Term Structure of Interest Rates

The term structure of interest rates describes the relationship between long- and
short-term rates. The term structure is important both to cor