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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.

Preface xi

D

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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— «_ _ Houses |
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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.


http://online.wsj.com
http://www.federalreserve.gov/releases/H15/update

Financial Securities and the Cost of Money

17

@ 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
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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



Financial Institutions

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.

21



22 Chapter 1 An Overview of Financial Management and the Financial Environment

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
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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.
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=

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.
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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.



52 Chapter 2

@ 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.
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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
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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.



62 Chapter 2

Time Value of Money

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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Kit.xls for all calculations.

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.
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(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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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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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 cre