ANALYSIS OF EQUITY INVESTMENTS:
VALUATION

John D. Stowe, CFA
University of Missouri—Columbia

Thomas R. Robinson, CFA
University of Miami

Jerald E. Pinto, CFA
TRM Services

Dennis W. McLeavey, CFA

Association for Investment Management and Research

ASSOCIATION FOR INVESTMENT MANAGEMENT AND RESEARCH®




To obtain the AIMR Product Catalog, contact:
AIMR, P.O. Box 3668, Charlottesville, Virginia 22903, U.S.A.
Phone 434-951-5499 or 800-247-8132; Fax 434-951-5262; E-mail Info@aimr.org
or visit AIMR’s World Wide Web site at
www.aimr.org
to view the AIMR publications list.

CFA®, Chartered Financial Analyst®, GIPS®, and Financial Analysts Journal® are just a few of the trademarks
owned by the Association for Investment Management and Research®. To view a list of the Association for
Investment Management and Research’s trademarks and the Guide for Use of AIMR’s Marks, please visit our
Web site at www.aimr.org.

©2002 by Association for Investment Management and Research.

All rights reserved. No part of this publication may be reproduced or transmitted in any form or by any means,
electronic or mechanical, including photocopy, recording, or any information storage and retrieval system, without
permission of the copyright holder. Requests for permission to make copies of any part of the work should be mailed
to: AIMR, Permissions Department, P.O. Box 3668, Charlottesville, VA 22903.

This publication is designed to provide accurate and authoritative information in regard to the subject matter
covered. It is sold with the understanding that the publisher is not engaged in rendering legal, accounting, or other
professional service. If legal advice or other expert assistance is required, the services of a competent professional
should be sought.

ISBN 0-935015-76-0

Printed in the United States of America
by United Book Press, Inc., Baltimore, MD
August 2002




PREFACE

Analysis of Equity Investments: Valuation represents the third step in an effort by the Asso-
ciation for Investment Management and Research® (AIMR®) to produce a set of coordi-
nated, comprehensive, and practitioner-oriented textbook readings specifically designed
for the three levels of the Chartered Financial Analyst® Program. The first step was the
publication in June 2000 of two volumes on fixed income analysis and portfolio manage-
ment: Fixed Income Analysis for the Chartered Financial Analyst Program and Fixed
Income Readings for the Chartered Financial Analyst Program. The second step was the
publication in August 2001 of Quantitative Methods for Investment Analysis. Given the fa-
vorable reception of these books and the expected favorable reception of the current book,
similar textbooks in other topic areas are planned for the future.

This book uses a blend of theory and practice to deliver the CFA® Candidate Body of
Knowledge (CBOK) in the equity analysis portion of the curriculum. The CBOK is the re-
sult of an extensive job analysis conducted periodically, most recently during 2000-01.
Regional job analysis panels of CFA practitioners were formed in ten cities around the
world: Boston, Chicago, Hong Kong, London, Los Angeles, New York, Toronto, Seattle,
Tokyo, and Zurich. These and other panels of practitioners specified what the expert needs
to know as the Global Body of Knowledge, and what the generalist needs to know as the
CBOK. Analysis of Equity Investments: Valuation is a book reflecting the work of these
expert panels.

In producing this book, AIMR drew on input from numerous CFA charterholder re-
viewers, equity analysis specialist consultants, and AIMR professional staff members. The
chapters were designed to include detailed learning outcome statements at the outset, illus-
trative in-chapter problems with solutions, and extensive end-of-chapter questions and prob-
lems with complete solutions, all prepared with CFA candidate distance learning in mind.
This treatment of equity analysis represents a substantial improvement for CFA candidates
compared to the previous readings. Although designed with the CFA candidate in mind, the
book should have broad appeal in both the academic and practitioner marketplaces.

AIMR Vice President Dennis McLeavey, CFA, spearheaded the effort to develop this
book. Dennis has a long and distinguished history of involvement with the CFA Program.
Before joining AIMR full-time, Dennis served as a member of the Council of Examiners
(the group that writes the CFA examinations), an examination reviewer, and an examina-
tion grader. Co-authors John Stowe, Tom Robinson, and Jerry Pinto bring unique perspec-
tives to the equity analysis process. John is a professor of finance and associate dean at the
University of Missouri. Tom is an associate professor of accounting at the University of
Miami. Jerry is an investment practitioner who has a successful consulting practice spe-
cializing in portfolio management. All three are CFA charterholders and have served as
CFA examination graders. In addition, Tom and John have served on the Council of Exam-
iners, and Jerry and John have served as CFA examination standard setters (the group that
provides a recommended minimum passing score for the CFA examinations to the Board
of Governors). We were fortunate that Jerry was able to take a leave of absence to work at
AIMR on this project.
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Preface

The treatment in this volume is intended to communicate a practical equity valuation
process for the investment generalist. Unlike many alternative works, the book integrates
accounting and finance concepts, providing the evenness of subject matter treatment, con-
sistency of notation, and continuity of topic coverage so critical to the learning process.
The book does not simply deliver a collection of valuation models, but challenges the
reader to determine which models are most appropriate for specific companies and situa-
tions. Perhaps the greatest improvement over previous materials is that this book contains
many real-life worked examples and problems with complete solutions. In addition, the ex-
amples and problems reflect the global investment community. Starting from a U.S.-based
program of approximately 2,000 examinees each year during the 1960s and 1970s, the
CFA Program has evolved into a pervasive global certification program that currently in-
volves over 101,000 candidates from 149 countries. Through curriculum improvements
such as this book, the CFA Program should continue to appeal to new candidates across the
globe in future years.

Finally, the strong support of Tom Bowman and the AIMR Board of Governors
through their authorization of this book should be acknowledged. Without their encour-
agement and support, this project, intended to materially enhance the CFA Program, could
not have been possible.

Robert R. Johnson, Ph.D., CFA
Senior Vice President
Association for Investment Management and Research

July 2002
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FOREWORD

Rigorous thinking with respect to the valuation of securities appears to be a by-product of
severe market declines. Accordingly, 2002 is an appropriate time for AIMR to publish a
new book on equity asset valuation. In the late 1990s, fundamental equity valuation factors
such as earning power, relative multiples, and discounted dividend models were dismissed
as artifacts of the “Old Economy.” Instead, “New Economy” metrics permitted analysts to
establish price targets for companies without earnings, indeed sometimes with trivial rev-
enues. As in past market manias, a market correction was inevitable, and in 2000 and 2001,
the Standard and Poor’s 500 Index declined for two years in a row for only the third time
in the last 75 years. From 31 March 2000 to 31 December 2001, the S&P 500 declined
23 percent. The 64 percent decline in the Nasdaq 100 Index during the same period repre-
sented the collapse of a speculative bubble in the technology and telecommunications sec-
tors of the market. International diversification offered little respite; the Morgan Stanley
Capital International Europe/Australasia/Far East Index declined 34 percent (in U.S. dol-
lars) during this period.

Bear markets seem to encourage investors to go back to the basics. Burton Malkiel
has characterized popular investment advice in speculative periods as “castle-in-the-air
theories,” in which market psychology induces delirium based on dreams of wealth un-
related to measured earning power.' Eventually, fewer and fewer “greater fools” are around
to bid up prices at the margin. After speculators lose most of their unrealized gains as real-
ity sets in, more-rational folks produce learned tomes steering realistic investors back in
the direction of investment fundamentals. The first great equity market decline of the mod-
ern era has paralleled the Great Depression of the 1930s.” Between its peak in 1929 and the
bottom in 1933, the U.S. stock market lost 90 percent of its value, and two seminal works
on stock valuation subsequently appeared. The first, Graham and Dodd’s Security Analysis
(1934), proposed that investment in common stocks was a serious business requiring
“orderly, comprehensive, and critical analysis of a company’s income account and balance
sheet.” The second work, John Burr Williams® The Theory of Investment Value (1938),
elaborated on the then-arcane financial technique called discounting. Williams argued that
a share of common stock had an intrinsic value that could be estimated by calculating the
present value of all future dividends per share.?

Taken together, Graham and Dodd and John Burr Williams provided the equity ana-
lyst with the framework to begin the mundane practice of determining what a stock would
be worth to a rational investor. This work, sometimes called “blocking and tackling,” has
long been at the core of the Level Il CFA® Program curriculum.

! Burton G. Malkiel, A Random Walk Down Wall Street (New York: W.W. Norton, 1990), p- 30.

2 The modern era for security returns is often associated with Ibbotson Associates’ Stocks, Bonds, Bills and
Inflation, which dates back to 1926 in annually analyzing the performance of U.S. capital markets.

3 Samuel Eliot Guild published a work entitled Stock Growth and Discount Tables in 1931, but John Burr
Williams is generally recognized as formalizing the theory and providing the intuition behind the method.
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The second major market decline as tracked in the Ibbotson data occurred in the
mid-1970s following the “Nifty Fifty” craze that peaked in popularity in 1973. Although
Graham and Dodd’s 1962 edition was then a staple in the Level II CFA curriculum, some
considered it stodgy and unsuited for use in evaluating the growth stocks that had become
the fad pursued by Wall Street institutions. The prevailing wisdom of that time was that a
number (approximately 50) of large-capitalization growth stocks had proven earnings
growth records and, assuming earnings growth continued, could be purchased at any price.
Furthermore, since these stocks could never become overvalued, they were one-decision
stocks: They need never be sold. Portfolio management was a simple proposition: Buy and
hold the Nifty Fifty. In their 1962 edition, Graham and Dodd put a limit on how much to
pay for growth because they claimed that it was impossible to have confidence that high
growth would continue. For example, Graham and Dodd indicated an implied maximum
P/E of 23.5 times current earnings for a company whose earnings could grow at 10 percent
a year. Many investors thought Graham and Dodd’s techniques were overly conservative;
at the end of 1972, the Nifty Fifty had an average P/E of 37 times earnings—compared
with the S&P 500, which sold at 18 times earnings. By the end of 1974, the S&P 500 had
declined 46 percent, but most of the vaunted growth stocks plummeted even more. For
example, Walt Disney Company fell 91 percent, Coca-Cola Company 67 percent, and
Eastman Kodak Company 59 percent.*

Portfolio management apparently amounted to more than picking the companies
with the best growth record. Fittingly, a new generation of academics provided a frame-
work based on evaluating risk and return. These new theories, which have become famil-
iar as “modern portfolio theory” (MPT), were based on Harry Markowitz’s Portfolio
Selection—Efficient Diversification of Investments (1959) and William Sharpe’s Portfolio
Theory and Capital Markets (1970).> MPT recognized that investors must consider the
risk of a security as well as its growth prospects. Furthermore, not all risk was equal—
some of it could be diversified away by holding assets that had weak correlation with
other assets in an overall portfolio. MPT was quickly adopted in the CFA curriculum, not
only as a portfolio management tool but also as a way to estimate the required rate of
return in dividend discount and other equity valuation models.

Perhaps the most striking aspect of the late 1990s’ high-tech stock craze was the
extent to which it ignored MPT’s underlying principle: diversification. At the market’s
peak in March 2000, almost 87 percent of the industry weight in the Nasdaq 100 was in
the technology/communications sector.® Furthermore, the average P/E for the profitable
stocks in that index was an amazing 228 times earnings! Much of the market decline in
2000 and 2001 centered on a more realistic valuation of companies in technology-related
industries.

Stowe, Robinson, Pinto, and McLeavey’s Analysis of Equity Investments: Valuation
is being published as investors revamp their equity valuation techniques, cognizant of the
losses incurred in the third major market decline of the last 75 years. The link between this
book and the work of the pioneers of security analysis and portfolio theory deserves further
consideration.

Benjamin Graham, often called the dean of security analysis, was among the first
to champion the idea of a professional rating for security analysts. In the premier issue of

* Mark Hirschey, “Cisco and the Kids,” Financial Analysts Journal, July/August 2001,

* Both Markowitz and Sharpe had published articles in academic journals outlining their theories a few years
before publishing their books.

$ Hirschey (2001, p. 55).
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the Analysts Journal (now the Financial Analysts Journal) in January 1945, Graham
summarized the issue as follows: “The crux of the question is whether security analysis
as a calling has enough of the professional attribute to justify the requirement that its
practitioners present to the public evidence of fitness for their work.”” It took almost two
decades to decide that question in the affirmative, but in June 1963, some 300 security
analysts sat for the examination that would earn them the designation of Chartered
Financial Analyst.

In the first decade of the CFA Study Program, the primary valuation text for Level II
candidates was the fourth edition of Graham and Dodd’s Security Analysis. That book
stressed a philosophy of investing centered on the concept of “intrinsic value.” In their
view, distinguishing investment from speculation is essential:

. . investment is grounded on the past whereas speculation looks primarily to the
future. But this statement is far from complete. Both investment and speculation
must meet the test of the future; they are subject to its vicissitudes and are judged by
its verdict. But what we have said about the analyst and the future applies equally
well to the concept of investment. For investment, the future is something to be
guarded against rather than to be profited from. If the future brings improvement, so
much the better; but investment as such cannot be founded in any important degree
upon the expectation of improvement. Speculation, on the other hand, may always
properly—and often soundly—derive its basis and its justification from prospective
developments that differ from past performance.®

Graham and Dodd stipulated that investing, as opposed to speculating, requires either
the purchase of leading issues (such as growth stocks) at prices within a range of their
intrinsic value or the purchase of secondary issues (such as cyclical stocks) at bargain
prices. Intrinsic value must be determined independent of market price, and the most
important factor in determining a security’s intrinsic value is a forecast of “earning
power.”

An additional criterion that distinguished investment from speculation was that the
investment asset’s earning power should provide a margin of safety. When analyzing bonds
and preferred stock, the analyst had to determine whether the securities had sufficient earn-
ing power in excess of interest and preferred stock dividend requirements. When analyzing
common stocks, the analyst had to forecast earning power and multiply that prediction by
an appropriate capitalization factor. Earning power was the unifying factor in determining
the attractiveness of all securities, from the highest-grade bond down to the secondary
common stocks that were considered investment opportunities because their prices were
well below indicated minimum intrinsic values. In investing, analysts counted on diversifi-
cation to offset the recognized risk of individual securities.

It is interesting to contrast Graham and Dodd’s philosophy to the way equity security
analysts plied their trade in the so-called New Economy of the late 1990s. In an examina-
tion of 28 analyst reports on Intel Corporation stock, Bradford Cornell found little estima-
tion of fundamental value but a lot of focus on short-term revenue growth.” He found that

7 Nancy Regan, The Institute of Chartered Financial Analysts: A Twenty-Five Year History (Charlottesville, VA:
The Institute of Chartered Financial Analysts, 1987), p. 5.

8 Benjamin Graham, David L. Dodd, and Sidney Cottle, Security Analysis, 4th edition (New York: McGraw-
Hill, 1962), p. 52.

® Bradford Cornell, “Is the Response of Analysts to Information Consistent with Fundamental Valuation? The
Case of Intel,” Financial Management, Spring 2001.
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analyst recommendations were highly procyclical: As the stock price rose, analysts raised
their ratings, and as the stock fell, analysts downgraded their ratings.

Graham and Dodd’s text covered the leading asset classes at that time—common
stocks, preferred stocks, high-grade fixed-income securities, senior securities of question-
able quality, and warrants. In the decades following the publication of the fourth edition of
Security Analysis in 1962, asset classes expanded rapidly and the Level II CFA curriculum
was broadened to reflect a wide array of assets. In the 1990s in particular, equity valuation
in the Level II CFA curriculum embraced readings from several sources rather than one
primary text. Stowe, Robinson, Pinto, and McLeavey’s Analysis of Equity Investments:
Valuation represents an effort to return to a more unified textbook approach in which CFA
candidates and other interested investors can study the prevailing methods of evaluating
equities using the information available to the modern analyst. Furthermore, the authors
show how these techniques can be applied to equities traded outside North America.

Chapter 1 of Analysis of Equity Investments: Valuation describes how an analyst ap-
proaches the equity valuation process. In order to estimate the intrinsic value of an asset,
the analyst must understand the company’s business; forecast its industry position, sales,
costs, financial condition, and earnings; select an appropriate valuation model; and from
there make an objective and internally consistent investment recommendation. The first
chapter explains that the equity analyst must also be familiar with industry structure'® and
alert to particular accounting warning signs. The remaining chapters demonstrate alterna-
tive systematic approaches to equity valuation that can be used by investment managers to
select securities and then form portfolios.

Chapter 2 begins with the basic John Burr Williams dividend discount model (DDM)
and discusses the derivation of the required rate of return within the context of Markowitz
and Sharpe’s modern portfolio theory (the capital asset pricing model). It shows how an
expected P/E is related to a single-stage DDM. The chapter also presents multistage mod-
els that employ changing dividend growth rate assumptions over long time periods. The
authors show how growth rates can be projected using analysis of historical financial ratios
(such as profit margin, asset turnover, financial leverage, and earnings retention), as well as
the pitfalls of making such projections.

Chapter 3 shows how the DDM approach can be modified to a free cash flow (FCF)
approach. Considerable attention is devoted to forecasting FCF and its relationship both to
the firm (FCFF) and to equity (FCFE). The authors are careful to show that the recently
popular use of earnings before interest, taxes, depreciation, and amortization (EBITDA) is
not a substitute for FCFF. Chapter 3 also illustrates single-stage and multistage FCF mod-
els in some detail.

Chapter 4 takes a somewhat different approach to equity valuation by using Graham
and Dodd—type concepts of earning power and associated “Market Multiples.” The most
familiar of these is probably the price-to-earnings ratio, but there is also merit to using
price to book value, price to sales, price to cash flow, enterprise value to EBITDA, and
price to dividends. These techniques are often called relative value analysis. In their illus-
tration of price-multiple models, the authors emphasize the relationship of each model to
fundamental factors and how each can be employed using company “comparables” and
historical averages. They also discuss the difficulty of using relative valuation when com-
paring companies across borders. Finally, the chapter concludes with another type of ratio
analysis used to screen investments, popularly known as “momentum” analysis or “relative
strength.”

10 See Michael E. Porter’s Competitive Advantage: Creating and Sustaining Superior Performance (New York:
Free Press, 1998).




Foreword

In Chapter 5, the authors present residual income models. In recent years, some in-
vestment managers have found a stronger relation between stock prices and residual in-
come than between stock prices and discounted dividends, FCF, or market multiples.
Residual income models recognize that a company may have positive net income but may
not be earning the cost of equity capital. Therefore, residual income models explicitly in-
clude a charge for the cost of equity capital. The authors demonstrate how to calculate
residual income and discuss the accounting adjustments necessary to estimate single-stage
and multistage residual income valuation.

As the bear market continued into the first half of 2002, investors’ concerns began to
focus on accounting gimmickry. Implicit in all the valuation models in this book is the as-
sumption that you can trust the numbers. As we are reminded at the end of Chapter 5, a
company’s financial statements are subject to scrutiny even under International Accounting
Standards and U.S. generally accepted accounting principles. In the New Economy invest-
ment environment of the late 1990s, some investors used arbitrary estimates of so-called
operating profit'' trends to posit price targets. Stowe, Robinson, Pinto, and McLeavey fol-
low a more traditional approach that what a company owns (assets) and what it owes (on
and off the balance sheet) are worthy of the attention of the equity investor as well as the
debt investor. As a result, both CFA candidates and other readers will want to refer to CFA
Study Guide materials related to financial statement analysis (FSA). FSA and the associ-
ated concept of the quality of earnings are integral to the techniques presented here. Taken
together, the study guide and this book become must-read resources in the quest for deter-
mining an equity security’s intrinsic value.

Although Analysis of Equity Investments: Valuation explores contemporary techniques
and applies them in an international marketplace, the book’s point of view is consistent with
Graham and Dodd’s approach of determining whether earning power is sufficient to provide
a margin of safety. To some extent, then, events have come full circle as thousands of candi-
dates throughout the world read this book in preparation for the CFA Level Il exam, just like
the 300 candidates in North America who sat for the first CFA exams 40 years ago.

George H. Troughton, CFA

! Some have characterized EBITDA as “earnings before all the bad stuff.”
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CHAPTER

THE EQUITY VALUATION
PROCESS

LEARNING OUTCOMES

After completing this chapter, you will be able to do the following:

Define valuation.

Discuss the uses of valuation models.

Discuss the importance of expectations in the use of valuation models.
Explain the role of valuation in portfolio management.

Discuss the steps in the valuation process, and the objectives and tasks within
each step.

Discuss the elements of a competitive analysis for a company.
Contrast top-down and bottom-up approaches to economic forecasting.
Contrast quantitative and qualitative factors in valuation.

Discuss the importance of quality of earnings analysis in financial forecasting
and identify the sources of information for such analysis.

Describe quality of earnings indicators and risk factors.

Define intrinsic value.

Define and calculate alpha.

Explain the relationship between alpha and perceived mispricing.

Discuss the use of valuation models within the context of traditional and modern
concepts of market efficiency.

Contrast the going-concern concept of value to the concept of liquidation value.
Define fair value.

Contrast absolute and relative valuation models, and describe examples of each
type of model.

Explain the broad criteria for choosing an appropriate approach for valuing a
particular company.

Discuss the role of ownership perspective in valuation.
Explain the role of analysts in capital markets.
Discuss the contents and format of an effective research report.

Explain the responsibilities of analysts in performing valuations and communi-
cating valuation results.

Jan R. Squires, CFA provided invaluable comments and suggestions for this chapter.




2 Chapter 1 The Equity Valuation Process

1 INTRODUCTION

Every day thousands of participants in the investment profession—investors, portfolio
managers, regulators, researchers—face a common and often perplexing question: What
is the value of a particular asset? The answers to this question usually determine success
or failure in achieving investment objectives. For one group of those participants—equity
analysts—the question and its potential answers are particularly critical, for determining
the value of an ownership stake is at the heart of their professional activities and deci-
sions. To determine value received for money paid, to determine relative value—the
prospective differences in risk-adjusted return offered by different stocks at current mar-
ket prices—the analyst must engage in valuation. Valuation is the estimation of an
asset’s value based either on variables perceived to be related to future investment returns
or on comparisons with similar assets. Skill in valuation is one very important element of
success in investing.

Benjamin Graham and David L. Dodd’s Security Analysis (1934) represented the
first major attempt to organize knowledge in this area for the investment profession. Its first
sentence reads; “This book is intended for all those who have a serious interest in security
values.” Analysis of Equity Investments: Valuation addresses candidates in the Chartered
Financial Analyst (CFA®) Program of the Association for Investment Management and
Research (AIMR); all readers, however, with a “serious interest in security values” should
find the book useful. Drawing on knowledge of current professional practice as well as
both academic and investment industry research in finance and accounting, this book pres-
ents the major concepts and tools that analysts use in conducting valuations and communi-
cating the results of their analysis to clients.

In this introductory chapter we address some basic questions: “What is equity valua-
tion?” “Who performs equity valuation?” “What is the importance of industry knowl-
edge?” and “How can the analyst effectively communicate his analysis?” This chapter
answers these and other questions and lays a foundation for the remaining four chapters of
the book. In Chapter 2, we examine the fundamentals of models that view a common
stock’s value as the present value of its expected future cash flows or returns. We then pres-
ent in detail the simplest group of such models, dividend discount models. In Chapter 3,
we focus entirely on free cash flow models, a popular group of models that defines cash
flows differently than dividend discount models. In Chapter 4, we turn to a very important
group of valuation tools, price multiples, which relate stock price to some measure of value
per share such as earnings. The final chapter of the book returns to a present value ap-
proach using a third major definition of return, residual income.’

The balance of this chapter is organized as follows: Section 2 surveys the scope of
equity valuation within the overall context of the portfolio management process. In various
places in this book, we will discuss how to select an appropriate valuation approach given
a security’s characteristics. In Section 3, we address valuation concepts and models and ex-
amine the first three steps in the valuation process—understanding the company, forecast-
ing company performance, and selecting the appropriate valuation model. Section 4 dis-
cusses the analyst’s role and responsibilities in researching and recommending a security
for purchase or sale. Section 5 discusses the content and format of an effective research
report—the analyst’s work in valuation is generally not complete until he communicates
the results of his analysis—and highlights the analyst’s responsibilities in preparing
research reports. Section 6 summarizes the chapter.

! We will define all of these terms in subsequent chapters.

w —— . B [
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2 THE SCOPE OF EQUITY VALUATION

Investment analysts work in a wide variety of organizations and positions; as a result, they
find themselves applying the tools of equity valuation to address a range of practical prob-
lems. In particular, analysts use valuation concepts and models to accomplish the following:

® Selecting stocks. Stock selection is the primary use of the tools presented in this
book. Equity analysts must continually address the same question for every common
stock? that is either a current or prospective portfolio holding, or for every stock that
he or she is professionally assigned to analyze: Is this a security my clients should
purchase, sell, or continue to own? Equity analysts attempt to identify securities as
fairly valued, overvalued, or undervalued, relative to either their own market price or
the prices of comparable securities.

® [Inferring (extracting) market expectations. Market prices reflect the expectations of in-
vestors about the future prospects of companies. Analysts may ask, what expectations
about a company’s future performance are consistent with the current market price for
that company’s stock? This question may concern the analyst for several reasons:

o There are historical and economic reasons that certain values for earnings growth
rates and other company fundamentals may or may not be reasonable. (Funda-
mentals are characteristics of a company related to profitability, financial strength,
or risk.)

o The extracted expectation for a fundamental characteristic may be useful as a
benchmark or comparison value of the same characteristic for another company.

® FEvaluating corporate events. Investment bankers, corporate analysts, and investment
analysts use valuation tools to assess the impact of corporate events such as mergers,
acquisitions, divestitures, spin-offs, management buyouts (MBOs), and leveraged re-
capitalizations.* Each of these events may affect a company’s future cash flows and
so the value of equity. Furthermore, in mergers and acquisitions, the company’s own
common stock is often used as currency for the purchase; investors then want to
know whether the stock is fairly valued.

® Rendering fairness opinions. The parties to a merger may be required to seek a fair-
ness opinion on the terms of the merger from a third party such as an investment
bank. Valuation is at the center of such opinions.

® Evaluating business strategies and models. Companies concerned with maximizing
shareholder value must evaluate the impact of alternative strategies on share value.

2 In the United Kingdom, ordinary share is the term corresponding to common stock (for short, share or
stock)—the ownership interest in a corporation that represents the residual claim on the corporation’s assets and
earnings.

3 To extract or reverse-engineer a market expectation, the analyst must specify a model that relates market price
to expectations about fundamentals, and calculate or assume values for all fundamentals except the one of
interest. Then the analyst calculates the value of the remaining fundamental that calibrates the model value to
market price (makes the model value equal market price)}—this value is the extracted market expectation for the
variable. Of course, the model that the analyst uses must be appropriate for the characteristics of the stock.

4 A merger is the combination of two corporations. An acquisition is also a combination of two corporations,
usually with the connotation that the combination is not one of equals. In a divestiture, a corporation sells some
major component of its business. In a spin-off, the corporation separates off and separately capitalizes a
component business, which is then transferred to the corporation’s common stockholders. In an MBO,
management repurchases all outstanding stock, usually using the proceeds of debt issuance; in a leveraged
recapitalization, some stock remains in the hands of the public.
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® Communicating with analysts and shareholders. Valuation concepts facilitate com-
munication and discussion among company management, shareholders, and analysts
on a range of corporate issues affecting company value.

® Appraising private businesses. Although this book focuses on publicly traded com-
panies, another important use of the tools we present is to value the common stock of
private companies. The stock of private companies by definition does not trade pub-
licly; consequently, we cannot compare an estimate of the stock’s value with a mar-
ket price. For this and other reasons, the valuation of private companies has special
characteristics. The analyst encounters these challenges in evaluating initial public
offerings (IPOs), for example.’

EXAMPLE 1-1. Inferring Market Expectations.

On 21 September 2000, Intel Corporation (Nasdag NMS: INTC)® issued a press
release containing information about its expected revenue growth for the third
quarter of 2000. The announced growth fell short of the company’s own prior
prediction by 2 to 4 percentage points and short of analysts’ projections by 3 to
7 percentage points. In response to the announcement, Intel’s stock price fell nearly
30 percent during the following five days.

Was the information in Intel’s announcement sufficient to explain a loss of
value of that magnitude? Cornell (2001) examined this question using a valuation
approach that models the value of a company’s equity as the present value of
expected future cash flows from operations minus the expenditures needed to
maintain the company’s growth. (We will discuss such free cash flow models in
detail in Chapter 3.) What future revenue growth rates were consistent with Intel’s
stock price of $61.50 just prior to the press release, and $43.31 only five days later?

Using a conservatively low discount rate, Cornell estimated that the price
of $61.50 was consistent with a growth rate of 20 percent a year for the subsequent
10 years (and then 6 percent per year thereafter). The price of $43.31 was
consistent with a decline of the 10-year growth rate to well under 15 percent per
year. In the final year of the forecast horizon (2009), projected revenues with the
lower growth rate would be $50 billion below the projected revenues based on the
pre-announcement price. Because the press release did not obviously point to any
changes in Intel’s fundamental long-run business conditions (Intel attributed the
quarterly revenue growth shortfall to a cyclical slowing of demand in Europe),
Cornell’s detailed analysis left him skeptical that the stock market’s reaction could
be explained in terms of fundamentals.

% An initial public offering is the initial issuance of common stock registered for public trading by a formerly
private corporation. Later in this chapter, we mention one issue related to valuing private companies,
marketability discounts.

® In this book, the shares of real companies are identified by an abbreviation for the stock exchange or electronic
marketplace where the shares of the company are traded, followed by a ticker symbol or formal acronym for the
shares. For example, Nasdaqg NMS stands for “Nasdaq National Market System,” an electronic marketplace in
the United States managed by the National Association of Securities Dealers, Inc., and INTC is the ticker
symbol for Intel Corporation on the Nasdaq NMS. (Many stocks are traded on a number of exchanges
worldwide, and some stocks may have more than one formal acronym; we usually state just one marketplace
and one ticker symbol.} For fictional companies we do not give the marketplace, but we often give the stock an
acronym by which we can refer to it.

_“ U
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2.1 VALUATION
AND PORTFOLIO
MANAGEMENT

Was investors’ reaction to the press release therefore irrational? That was one
possible interpretation. Cornell also concluded, however, that Intel’s stock was
overvalued prior to the press release. For example, the 20 percent revenue growth
rate consistent with the pre-announcement stock price was much higher than Intel’s
growth rate averaged over the previous five years when the company was much
smaller. Cornell viewed the press release as “a kind of catalyst which caused
movement toward a more rational price, even though the release itself did not
contain sufficient long-run valuation information to justify that movement.”’
Analysts can perform the same type of analysis as Cornell did. Exercises of this
type are very useful for forming a judgment on the reasonableness of market prices.
It is also noteworthy that Cornell found much lacking in the valuation discussions
in the 28 contemporaneous analysts’ reports on Intel that he examined. Although all
reports made buy or sell recommendations, he characterized their discussions of
fundamental value as “typically vague and nebulous’”® To the extent Cornell’s
assessment was accurate, the reports would not meet the criteria for an effective
research report that we present later in this chapter.

Although valuation can take place without reference to a portfolio, the analysis of equity
investments is conducted within the context of managing a portfolio. We can better appre-
ciate the scope of valuation when we recognize valuation as a part of the overall portfolio
management process. An investor’s most basic concern is generally not the characteristics
of a single security but the risk and return prospects of his or her total investment position.
How does valuation, focused on a single security, fit into this process?

From a portfolio perspective, the investment process has three steps: planning, exe-
cution, and feedback (which includes evaluating whether objectives have been achieved,
and monitoring and rebalancing of positions). Valuation, including equity valuation, is
most closely associated with the planning and execution steps.

® Planning. In the planning step, the investor identifies and specifies investment objec-
tives (desired investment outcomes relating to both risk and return) and constraints
(internal or external limitations on investment actions). An important part of planning is
the concrete elaboration of an investment strategy, or approach to investment analysis
and security selection, with the goal of organizing and clarifying investment decisions.

Not all investment strategies involve making valuation judgments about individual securi-
ties. For example, in indexing strategies, the investor seeks only to replicate the returns of
an externally specified index—such as the Financial Times Stock Exchange (FTSE ) Euro-
top 300, which is an index of Europe’s 300 largest companies. Such an investor could
simply buy and hold those 300 stocks in index proportions, without the need to analyze
individual stocks.

Valuation, however, is relevant, and critical, to active investment strategies. To under-
stand active management, it is useful to introduce the concept of a benchmark—the com-
parison portfolio used to evaluate performance—which for an index manager is the index
itself. Active investment managers hold portfolios that differ from the benchmark in an
attempt to produce superior risk-adjusted returns. Securities held in different-from-
benchmark weights reflect expectations that differ from consensus expectations (differential

7 Cornell (2001, p. 134).
8 Cornell (2001, p. 131).
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expectations). The manager must also translate expectations into value estimates, so that se-
curities can be ranked from relatively most attractive to relatively least attractive. This step
requires valuation models. In the planning phase, the active investor may specify quite nar-
| rowly the kinds of active strategies to be used and also specify in detail valuation models
and/or criteria.

% ® Execution. In the execution step, the manager integrates investment strategies with

expectations to select a portfolio (the portfolio selection/compeosition decision),

k and portfolio decisions are implemented by trading desks (the portfolio implemen-
tation decision).

3 VALUATION CONCEPTS AND MODELS

In Section 3, we turn our attention to the valuation process. This process includes under-
standing the company to be valued, forecasting the company’s performance, and selecting
the appropriate valuation model for a given valuation task.

3.7 THE We have seen that the valuation of a particular company is a task within the context of the
VALUATION  portfolio management process. Each individual valuation that an analyst undertakes can be
PROCESS viewed as a process with the following five steps:

1. Understanding the business. This involves evaluating industry prospects, competi-
tive position, and corporate strategies. Analysts use this information together with
financial statement analysis to forecast performance.

2. Forecasting company performance. Forecasts of sales, earnings, and financial posi-
tion (pro forma analysis) are the immediate inputs to estimating value.

3. Selecting the appropriate valuation model.
4. Converting forecasts to a valuation.

5. Making the investment decision (recommendation).

The fourth and fifth steps are addressed in detail in the succeeding chapters of this
book. Here we focus on the first three steps. Because common stock represents the owner-
ship interest in a company, analysts must carefully research the company before making a
E recommendation about the company’s stock.
; An in-depth understanding of the business and an ability to forecast the performance
| of a company help determine the quality of an analyst’s valuation efforts.

3.2 Understanding a company’s economic and industry context and management’s strategic
UNDERSTANDING responses are the first tasks in understanding that company. Because similar economic and
THE BUSINESS  technological factors typically affect all companies in an industry, industry knowledge
helps analysts understand the basic characteristics of the markets served by a company and
the economics of the company. An airline industry analyst will know that jet fuel costs are
the second biggest expense for airlines behind labor expenses, and that in many markets
airlines have difficulty passing through higher fuel prices by raising ticket prices. Using
this knowledge, the analyst may inquire about the degree to which different airlines hedge
the commodity price risk inherent in jet fuel costs. With such information in hand, the
analyst is better able to evaluate risk and forecast future cash flows. Hooke (1998) dis-
cussed a broad framework for industry analysis.
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An analyst conducting an industry analysis must also judge management’s strategic

choices to better understand a company’s prospects for success in competition with other
companies in the industry or industries in which that company operates. Porter (1998) may
lead analysts to focus on the following questions:

1. How attractive are the industries in which the company operates, in terms of offer-

ing prospects for sustained profitability ? Inherent industry profitability is one
important factor in determining a company’s profitability. Analysts should try to
understand industry structure—the industry’s underlying economic and technical
characteristics—and the trends affecting that structure. Analysts must also stay cur-
rent on facts and news concerning all the industries in which the company operates,
including the following:

® industry size and growth over time,

o recent developments (management, technological, financial) in the industry,

® overall supply and demand balance,

® subsector strength/softness in the demand-supply balance, and

® qualitative factors, including the legal and regulatory environment.

. What is the company’s relative competitive position within its industry? Among
factors to consider are the level and trend of the company’s market share in the
markets in which it operates.

. What is the company’s competitive strategy? Three general corporate strategies for

achieving above-average performance are

¢ cost leadership—being the lowest cost producer while offering products compa-
rable to those of other companies, so that products can be priced at or near the in-
dustry average; :

¢ differentiation—offering unique products or services along some dimensions
that are widely valued by buyers so that the company can command premium
prices; and

® focus—seeking a competitive advantage within a target segment or segments of
the industry, based on either cost leadership (cost focus) or differentiation (dif-
ferentiation focus).

The analyst can assess whether a company’s apparent strategy is logical or faulty
only in the context of thorough knowledge of the company’s industry or industries.

4. How well is the company executing its strategy? Competitive success requires not
only appropriate strategic choices, but also competent execution.

One perspective on the above issues often comes from the companies themselves in regu-

latory filings, which analysts can compare with their own independent research.’

EXAMPLE 1-2. Competitive Analysis.

Veritas DGC Inc. (NYSE: VTS) is a provider of seismic data—two- or three-
dimensional views of the earth’s subsurface—and related geophysical services to the
natural gas and crude oil (petroleum) industry. Oil and gas drillers purchase such
information to increase drilling success rates and so lower overall exploration costs.

° For example, companies filing Form 10-Ks with the U.S. Securities and Exchange Commission identify legal
and regulatory issues and competitive factors and risks.
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According to Standard & Poor’s Corporation, VTS’s peer group is “Qil & Gas-
Geophysical Data Technologies” in Oil & Gas Equipment and Services. Competitors
include WesternGeco, a joint venture of Schlumberger Ltd. (NYSE: SLB) and Baker
Hughes Inc. (NYSE: BHI); Petroleum Geo-Services (NYSE: PGO) which in late 2001
announced plans to merge with VTS; Dawson Geophysical (Nasdaq NMS: DWSN);
Compagnie Générale de Géophysique (NYSE: GGY); and Seitel, Inc. (NYSE: SEI).

1. Discuss the economic factors that may affect demand for the services pro-
vided by VTS and its competitors, and explain a logical framework for ana-
lyzing and forecasting revenue for these companies.

2. Explain how comparing the level and trend in profit margin (net income/
sales) and revenue per employee for the above companies may help in evalu-
ating whether one of these companies is the cost leader in the peer group.

Solution to 1. Because VTS provides services related to oil and gas
exploration, the level of exploration activities by oil and gas producers is probably
the major factor determining the demand for VTS’s services. In turn, the prices of
natural gas and crude oil are critical in determining the level of exploration
activities. Therefore, among other economic factors, an analyst should research
those relating to supply and demand for natural gas and crude oil.

o Supply factors in natural gas. Factors include natural gas inventory levels. En-
ergy analysts should be familiar with sources for researching this information,
such as the American Gas Association (AGA) for gas inventory levels in the
United States.

¢ Demand factors in natural gas. These factors include household and commer-
cial use of natural gas and the amount of new power generation equipment
being fired by natural gas.

® Supply factors in crude oil. Factors include capacity constraints and produc-
tion levels in OPEC and other oil-producing countries. Analysts should be fa-
miliar with sources such as the American Petroleum Institute for researching
these factors.

o Demand factors in crude oil. Factors include household and commercial use of
oil and the amount of new power generation equipment using oil products as
its primary fuel.

For both crude oil and natural gas, projected economic growth rates could be
examined as a demand factor and depletion rates as a supply side factor.

Solution to 2. Profit margin reflects cost structure; in interpreting profit
margin, however, analysts should evaluate any differences in companies’ abilities to
affect profit margin through power over price. A successfully executed cost leader-
ship strategy will lower costs and raise profit margins. All else equal, we would also
expect a cost leader to have relatively high sales per employee, reflecting efficient
use of human resources.

3.3 FORECASTING The second step in the valuation process—forecasting company performance—can be
COMPANY  viewed from two perspectives: the economic environment in which the company operates
PERFORMANCE and the company’s own financial characteristics.




Valuation Concepts and Models 9

3.3.7 ECONOMIC FORECASTING

Industry analysis and competitive analysis take place within the larger context of macro-
economic analysis. As an approach to forecasting, moving from the international and na-
tional macroeconomic forecasts to industry forecasts and then to individual company and
asset forecasts is known as a top-down forecasting approach. For example, Benninga and
Sarig (1997) illustrated how, starting with forecasts of the level of macroeconomic activity,
an analyst might project overall industry sales and the market share of a company within
the industry to arrive at revenue forecasts for the company.' It is also possible to aggregate
individual company forecasts of analysts (possibly arrived at using various methodologies)
into industry forecasts, and finally into macroeconomic forecasts; doing so is called a
bottom-up forecasting approach. Figure 1-1 illustrates the two approaches.

FIGURE 1-1 The Top-Down and Bottom-Up Approaches to Equity Analysis

Macroeconomic Analysis—
National and International

Industry Analysis

Analysis
of Asset

A bottom-up forecasting approach is subject to the problem of inconsistent assump-
tions. For example, different analysts may assume different inflationary environments, and
this may compromise the comparability of resulting individual stock valuations. In a top-down
approach, an organization can ensure that all analysts use the same inflation assumption.'!

10 Benninga and Sarig (1997, Chapter 5). See also Chapter 19 of Reilly and Brown (2000).

' A related but distinct concept is top-dewn investing versus bottom-up investing as one broad description of
types of active investment styles. For example, a top-down investor, based on a forecast that an economy is
about to transition out of an economic recession, might increase exposure to shares in the Basic Materials
sector, because profits in that economic sector are typically sensitive to changes in macroeconomic growth rates;
at the same time exposure to recession-resistant sectors such as Consumer Non-Durables might be reduced.
(The preceding would describe a sector rotation strategy, an investment strategy that overweights economic
sectors that are anticipated to outperform or lead the overall market.) In contrast, an investor following a
bottom-up approach might decide that a security is undervalued based on some valuation indicator, for example,
without making an explicit judgment on the overall economy or the relative value of different sectors. Note that
some forecasting and investing approaches mix top-down and bottom-up elements.
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3.3.2 FINANCIAL FORECASTING

The analyst integrates the analysis of industry prospects and competitive and corporate
strategy with financial statement analysis to formulate specific numerical forecasts of such
items as sales and earnings. Techniques of financial forecasting are presented in detail in
later chapters of this book, and also in White, Sondhi, and Fried (1998), Higgins (2001),
Reilly and Brown (2000), and Benninga and Sarig (1997), which are useful complemen-
tary readings.

Analysts may consider qualitative as well as quantitative factors in financial forecast-
ing and valuation. For example, some analysts may modify their overall valuation judgments
and recommendations based on qualitative factors. These may include the analyst’s view-
point on the business acumen and integrity of management as well as the transparency and
quality of a company’s accounting practices. Although analysts may attempt to reflect the
expected direction of such considerations in their financial forecasts or to otherwise quan-
tify such factors, no formal valuation expression can fully capture these factors.'> We cau-
tion that qualitative adjustments to valuation opinions are necessarily subjective.

3.3.2.1 Using Accounting Information. In working with quantitative forecasting
tools, the analyst must attempt to use the most appropriate and reliable information avail-
able. A key source of such information is a company’s accounting information and financial
disclosures. Equity analysts study financial results and disclosures for information bearing
on the company’s current and future ability to create economic value. Reports to sharehold-
ers can differ substantially, however, with respect to the accuracy of reported accounting re-
suits as reflections of economic performance and the detail in which results are disclosed.

The investigation of issues relating to accuracy is often broadly referred to as qual-
ity of earnings analysis. The term broadly includes the scrutiny of all financial statements,
including the balance sheet; that is, quality of earnings analysis includes scrutiny of bal-
ance sheet management as well as earnings management. With respect to detail, more de-
tail is almost always superior to less, particularly in those areas of accounting practice
(e.g., pensions, mergers and acquisitions, currency translation) where cursory examination
seldom proves useful.

Equity analysts will generally benefit by developing their ability to assess a com-
pany’s quality of earnings. An analyst who can skillfully analyze a company’s financial
statements can more accurately value a security than peer analysts with only a superficial
understanding of the numbers. Also, extensive research suggests that analysts can gener-
ally expect stock prices to reflect quality of earnings considerations.'® Skill in quality of
earnings analysis, however, comes only with a thorough knowledge of financial statement
analysis as well as practical experience.14 Careful scrutiny and interpretation of footnotes
to accounting statements, and of all other relevant disclosures, is essential to a quality of

12 For example, management will react to future opportunities and risks that the analyst cannot anticipate at the
time of the valuation.

'3 The literature is vast, but see in particular Fairfield and Whisenant (2000) and the references therein. Studies
have also documented the Briloff effect showing that when a company’s accounting games are exposed in
Barron’s, its stock price declines rapidly (Abraham Briloff is an accounting professor at Baruch College, City
University of New York, who has explored the subject extensively). Other literature shows that bond market
participants see through attempts at smoothing earnings and in some cases (the institutional bond market)
penalize it (see Robinson and Grant 1997 and Robinson, Grant, Kauer, and Woodlock 1998).

14 Sources for our discussion on quality of earnings analysis and accounting risk factors include Hawkins
(1998), Levitt (1998), Schilit (2002), and White, Sondhi, and Fried (1998), as well as American Institute of
Certified Public Accountants Consideration of Fraud in a Financial Statement Audit (28 February 2002) and
International Federation of Accountants, International Standards on Auditing 240, The Auditor’s Responsibility
to Consider Fraud and Error in an Audit of Financial Statements (March 2001).
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earnings analysis. Examples of only a few of the many available indicators of possible
problems with a company’s quality of earnings are provided in Table 1-1.

TABLE 1-1 Selected Quality of Earnings Indicators

Category

Observation

Potential Interpretation

Revenues
and gains

Expenses
and losses

Balance sheet
issues (may
also affect
earnings)

Recognizing revenue early, for

example:

® Bill-and-hold sales

® ] essor use of capital lease
classification

® Recording sales of equip-
ment or software prior to
installation and acceptance
by customer

Classification of nonoperating
income or gains as part of
operations.

Deferral of expenses by
capitalizing expenditures as an
asset. For example:

® Customer acquisition costs
® Product development costs

Use of nonconservative esti-

mates and assumptions, such as

® [ong depreciable lives

® Long periods of amortization

® High pension discount rate

® Low assumed rate of
compensation growth for
pensions

® High expected return on
assets for pension.

Use of special purpose entities
(SPEs)."”

Acceleration in the recognition of
revenue boosts reported income
masking a decline in operating
performance.

Income or gains may be nonrecurring
and may not relate to true operating
performance, in fact perhaps masking a
decline in operating performance.

May boost current income at the
expense of future income. May mask
problems with underlying business
performance.

Nonconservative estimates may
indicate actions taken to boost current
reported income. Changes in
assumptions may indicate an attempt to
mask problems with underlying
performance in the current period.

Assets and/or liabilities may not be
properly reflected on the balance sheet.
Income may also be overstated by sales
to the special purpose entity or a
decline in the value of assets
transferred to the SPE.

Various examples throughout this book will touch on analyst adjustments to reported
financial results. Both the importance of accounting practices in influencing reported fi-
nancial results and the judgment that analysts need to exercise in using those results in any
valuation model are illustrated in Example 1-3.

15 A special purpose entity is a nonoperating entity created to carry out a specified purpose, such as leasing
assets or securitizing receivables. The use of SPEs is frequently related to off-balance-sheet financing (financing
that does not currently appear on the balance sheet).
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EXAMPLE 1-3. Quality of Earnings Warning Signs.

Livent, Inc., was a publicly traded theatrical production company that staged a
number of smash hits such as Tony-award winning productions of Showboat and
Fosse. Livent capitalized preproduction costs including expenses for pre-opening
advertising, publicity and promotion, set construction, props, costumes, and salaries
and fees paid to the cast and crew musicians during rehearsals. The company then
amortized these capitalized costs over the expected life of the theatrical production
based on anticipated revenues.

1. State the effect of Livent’s accounting for preproduction costs on its reported
earnings per share.

In Chapter 3 and elsewhere we will encounter the popular concept of EBITDA:
earnings before interest, taxes, depreciation, and amortization (interest, taxes,
depreciation, and amortization are added back to earnings). Some analysts use
ratios such as EBITDA/interest expense and debt/EBITDA to assess one aspect of
a company’s financial strength, debt-paying ability.

2. If an analyst calculated EBITDA /interest expense and debt/EBITDA based
on Livent’s accounting for preproduction costs without adjustment, how
might the analyst be misled in assessing Livent’s financial strength?

Solution to 1. Livent’s accounting for preproduction costs immediately
increased reported earnings per share because it deferred expenses. Instead
of immediately expensing costs, Livent reported them on its balance sheet as an
asset. The warning signal—the deferral of expenses—indicates very aggressive
accounting; preproduction costs should have been expensed immediately because of
the tremendous uncertainty about revenues from theatrical productions. There
was no assurance that there would be revenues against which expenses could be
matched.

Solution to 2. Livent did not deduct preproduction costs from earnings as
expenses. If the amortization of capitalized preproduction costs were then added
back to earnings, the EBITDA /interest and debt/EBITDA ratios would not reflect in
any way the cash outflows associated with items such as paying pre-opening
salaries; but cash outflows reduce funds available to meet debt obligations. The
analyst who mechanically added back amortization of preproduction costs to
calculate EBITDA would be misled into overestimating Livent’s financial strength.
Based on a closer look at the company’s accounting, we would properly not add
back amortization of preproduction expenses in computing EBITDA. If pre-
production expenses are not added back, a very different picture of Livent’s financial
health would emerge. In 1996, Livent’s reported debt/EBITDA ratio was 1.7, but the
ratio without adding back amortization for preproduction costs was 5.5. In 1997,
debt/EBITDA was 3.7 based on positive EBITDA of $58.3 million, but EBITDA
without the add-back was negative $52.6 million.’® In November 1998, Livent
declared bankruptcy and it is now defunct.

! Moody’s Investor Services (2000). The discussion of this example is indebted to that report.
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Analysts recognize a variety of risk factors that may signal possible future negative surprises.
A working selection of these risk factors would include the following (AICPA, 2002):

¢ Poor quality of accounting disclosures, such as segment information, acquisitions,
accounting policies and assumptions, and a lack of discussion of negative factors.

¢ Existence of related-party transactions.
® Existence of excessive officer, employee, or director loans.
® High management or director turnover.

® Excessive pressure on company personnel to make revenue or earnings targets,
particularly when combined with a dominant, aggressive management team or
individual.

® Material non-audit services performed by audit firm.

® Reported (via regulatory filings) disputes with and/or changes in auditors.

® Management and or directors’ compensation tied to profitability or stock price
(through ownership or compensation plans). Although such arrangements are desir-
able, they can indicate a risk of aggressive reporting as well.

¢ Economic, industry, or company-specific pressures on profitability; such as loss of
market share or declining margins.

® Management pressure to meet debt covenants or earnings expectations.
® A history of securities law violations, reporting violations, or persistent late filings.

EXAMPLE 1-4. Benjamin Graham on Accounting.

In a manuscript from 1936 (reprinted in Ellis 1991), Benjamin Graham pictures the
chair of a major corporation outlining how his company will return to profitability
in the middle of the Great Depression of the 20th century:

“Contrary to expectations, no changes will be made in the company’s
manufacturing or selling policies. Instead, the bookkeeping system is to be entirely
revamped. By adopting and further improving a number of modern accounting and
financial devices the corporation’s earning power will be amazingly transformed.”

The top item on the chair’s list gives a flavor of the progress that will be
made: “Accordingly, the Board has decided to extend the write-down policy initiated
in the 1935 report, and to mark down the Fixed Assets from $1,338,552,858.96 to
a round Minus $1,000,000,000 . . . As the plant wears out, the liability becomes
correspondingly reduced. Hence, instead of the present depreciation charge of some
$47,000,000 yearly there will be an annual appreciation credit of 5 percent, or
$50,000,000. This will increase earnings by no less than $97,000,000 per annum.”
Summing up, the chair shares the foresight of the Board: “. . . [T]he Board is not
unmindful of the possibility that some of our competitors may seek to offset our
new advantages by adopting similar accounting improvements . . . Should
necessity arise, moreover, we believe we shall be able to maintain our deserved
superiority by introducing still more advanced bookkeeping methods, which are
even now under development in our Experimental Accounting Laboratory.”
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3.4 SELECTING
THE APPROPRIATE
| VALUATION MODEL

Skill in selecting, applying, and interpreting valuation models is important in investment
analysis and valuation.'” In this section, we discuss the third step in the valuation
process—selecting the appropriate model for the valuation task at hand. First we address
alternative value perspectives, then we present absolute and relative valuation models, and
we close with a discussion of issues in model selection.

3.4.1 VALUE PERSPECTIVES

Several value perspectives serve as the foundation for the variety of valuation models
available to the equity analyst; intrinsic value is the necessary starting point, but other con-
cepts of value—going-concern value, liquidation value, and fair value—are also important.

3.4.1.1 Intrinsic Value. The quality of the analyst’s forecasts, in particular the ex-
pectational inputs used in valuation models, is a key element in determining investment suc-
cess. For an active strategy to be consistently successful, the manager’s expectations must
differ from consensus expectations and be, on average, correct as well. Only when accurate
forecasts are combined with an appropriate valuation model will the analyst obtain a useful
estimate of intrinsic value. The intrinsic value of an asset is the value of the asset given a
hypothetically complete understanding of the asset’s investment characteristics.

Valuation is an inherent part of the active manager’s attempt to produce positive
excess risk-adjusted return. An excess risk-adjusted return is also called an abnormal re-
turn or alpha. The manager hopes to capture a positive alpha as a result of his efforts to es-
timate intrinsic value. Any departure of market price from the manager’s estimate of intrin-
sic value is a perceived mispricing (calculated as the difference between the estimated
intrinsic value and the market price of an asset). Any perceived mispricing becomes part of
the manager’s expected holding-period return estimate, which is the manager’s forecast of
the total return on the asset for some holding period.'® An expected holding-period return
is the sum of expected capital appreciation and investment income, both stated as a propor-
tion of purchase price. Naturally, expected capital appreciation incorporates the investor’s
perspective on the convergence of market price to intrinsic value. In a forward-looking (ex
ante) sense, an asset’s alpha is the manager’s expected holding-period return minus the fair
(or equilibrium) return on the asset given its risk, using some model relating an asset’s average
returns to its risk characteristics. The fair return on an asset given its risk is also known as
its required rate of return (we will define and explain this concept further in Chapter 2).

Ex ante alpha = Expected holding-period return — Required return (1-1)

In a backward-looking (ex post) sense, alpha is actual return minus the contemporaneous
required return. Contemporaneous required return is what investments of similar risk actu-
ally earned during the same period.

Ex post alpha = Actual holding-period return — Contemporaneous
required return (1-2)

To illustrate these concepts, assume that an investor’s expected holding-period return for a
stock for the next 12 months is 12 percent, and the stock’s required return, given its risk, is
10 percent. The ex ante alpha is 12 — 10 = 2 percent. Assume that a year passes, and the

'7 The remaining chapters of this book will discuss these issues in detail for the valuation approaches presented.

'8 For brevity, we sometimes use refurn for rate of return in this discussion.
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stock has a return of —5 percent. The ex post alpha depends on the contemporaneous re-
quired return. If the contemporaneous required return was —8 percent, the stock would
have an ex post alpha of —5 — (—8) = 3 percent.

EXAMPLE 1-5. Intrinsic Value and Return Concepts (1).

As an automotive industry analyst, you are researching Fiat S.p.A. (Milan Stock
Exchange: FIA.MI), a leading Italian-headquartered automobile manufacturer. You
have assembled the following information and assumptions as of late March 2002:

® The current share price of FIA.MI is €15.895 (based on the closing price on 22
March 2002).

® Your estimate of FIA MTI’s intrinsic value is €17.26.

® Over the course of one year, you expect the mispricing of FIA MI shares, equal
to €17.26 — €15.895 = €1.365, to be fully corrected. In addition to the correc-
tion of mispricing, you forecast additional price appreciation of €1.22 per
share over the course of the year as well as the payment of a cash dividend of
€0.61.

® You estimate that the required rate of return on FIA.MI shares is 10.6 percent a
year.

Using the above information:

1. State whether FIA .MI shares are overvalued, fairly valued, or undervalued,
based on your forecasts.

2. Calculate the expected one-year holding-period return on FIA.MI stock.
3. Determine the expected alpha for FIA.MI stock.

Solution to 1. Because FIA.MI’s intrinsic value of €17.26 is greater than its
current market price €15.895, FIA.MI appears to be undervalued, based on your
forecasts.

Solution to 2. The expected holding-period return is the sum of expected
price appreciation plus the expected return from dividends. To calculate the
expected price appreciation, we add €1.365 (from the convergence of price to
intrinsic value) plus €1.22 (from the additional forecasted price appreciation) and
obtain €2.585. The expected dividend is €0.61. The sum of expected price
appreciation plus expected dividends is €3.195. The expected holding-period return
for one year is €3.195/€15.895 = 0.201 or 20.1 percent.

Solution to 3. The expected holding-period return of 20.1 percent minus the
required rate of return of 10.6 percent gives a positive expected excess risk-adjusted
return or positive expected alpha of 9.5 percent.

The equity analyst recognizes that, no matter how hard he or she works to identify mis-
priced securities, uncertainty is associated with realizing a positive expected alpha, how-
ever accurate the forecasts and whatever the valuation approach used. Even if the analyst is
highly confident about the accuracy of forecasts and risk adjustments, there is no means of
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ensuring the ability to capture the benefits of any perceived mispricing without risk. Con-
vergence of the market price to perceived intrinsic value may not happen within the
investor’s investment horizon, if at all.'® One uncertainty in applying any valuation
methodology concerns whether the analyst has accounted for all sources of risk reflected in
an asset’s price. Because competing equity risk models will always exist, there is no possi-
ble final resolution to this dilemma. Differences in valuation judgments resulting from
applying alternative models of equity risk are illustrated in Example 1-6.

EXAMPLE 1-6. Intrinsic Value and Return Concepts (2).

As an active investor, you have developed forecasts of returns for three securities
and translated those forecasts into expected rate of return estimates. You have also
estimated the securities’ required rates of return using two models that we will
discuss in Chapter 2: the capital asset pricing model (CAPM) and the Fama-French
(FF) three-factor model. As a next step, you intend to rank the securities by alpha.

TABLE 1-2 Rates of Return

Expected Rate CAPM Required FF Required
of Return Rate of Return Rate of Return !
| Security 1 0.15 0.10 0.12
‘ Security 2 0.07 0.12 0.07
Security 3 0.09 0.10 0.10

Based on the information in Table 1-2:

1. Calculate the ex ante alphas of each security.
2. Rank the securities by relative attractiveness using the CAPM, and state 1
whether each security is overvalued, fairly valued, or undervalued.

Solution to 1. The analyst can develop two sets of estimates of alpha,
because the securities have different required rates of return depending on whether
risk is modeled using the CAPM or FF models.

CAPM
Alpha of Security 1 = 0.15 — 0.10 = 0.05 or 5 percent
Alpha of Security 2 = 0.07 — 0.12 = —0.05 or —5 percent |
Alpha of Security 3 = 0.09 — 0.10 = —0.01 or —1 percent

Fama—French
Alpha of Security 1 = 0.15 — 0.12 = 0.03 or 3 percent
Alpha of Security 2 = 0.07 — 0.07 = 0.00 or O percent
Alpha of Security 3 = 0.09 — 0.10 = —0.01 or —1 percent

19 Related to this uncertainty is the concept of a catatyst. Besides evidence of mispricing, some active investors
look for the presence of a particular market or corporate event (catalyst) that will cause the marketplace to
re-evaluate a company’s prospects.

__—-m . S —
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Solution to 2. With an alpha of 5 percent, using the CAPM, Security 1 is the
only security with a positive expected risk-adjusted return and is relatively most
attractive. Security 3 ranks second with an alpha of —1 percent, and Security 2 is
last with an alpha of —5 percent. Both Security 3 and 2 appear to be overvalued,
however, because they have negative alphas.

Throughout this book, we distinguish between market price, £, and intrinsic value (value
for short), V. We accept the possibility of mispricing, which raises the question of the rela-
tionship between the analyst’s efforts and the concept of market efficiency. Market effi-
ciency is a finance perspective on capital markets that asserts, in the traditional efficient
markets formulation, that an asset’s market price is the best available estimate of its in-
trinsic value. A more modern formulation, the rational efficient markets formulation
(Grossman and Stiglitz 1980), recognizes that no investor will rationally incur the ex-
penses of gathering information unless he or she expects to be rewarded by higher gross re-
turns compared with the free alternative of accepting the market price. Furthermore, mod-
ern theorists recognize that when intrinsic value is hard to ascertain (as is the case for
common stock) and when trading costs exist, there is even further room for price to diverge
from value.?’

Thus the perspective of this book is consistent with some concepts of market effi-
ciency. Many analysts often view market prices both with respect and with skepticism.
They seek to identify mispricing. At the same time, they often rely on price eventually con-
verging to intrinsic value. They also recognize distinctions between the levels of market ef-
ficiency in different markets or tiers of markets (for example, stocks heavily followed by
analysts and stocks neglected by analysts).

3.4.1.2 Other Value Measures. A company generally has one value if it is im-
mediately dissolved, and another value if it continues in operation. The going-concern
assumption is the assumption that the company will maintain its business activities into
the foreseeable future. The going-concern value of a company is its value under a
going-concern assumption. Once established as publicly traded, most companies have
relatively long lives. Models of going-concern value are the focus of this book.

In addition to going-concern value, however, the marketplace considers other values.
A company’s liquidation value is its value if it were dissolved and its assets sold individ-
ually.”! For many companies, the value added by assets working together and by human
capital applied to managing those assets makes estimated going-concern value greater than
liquidation value. A persistently unprofitable business, however, may be worth more “dead”
than “alive.” The higher of going-concern value or liquidation value is the company’s fair
value. If the marketplace has confidence that the company’s management is acting in the
owners’ best interests, market prices should on average reflect fair value. Fair value is the
price at which an asset (or liability) would change hands between a willing buyer and a
willing seller when the former is not under any compulsion to buy and the latter is not
under any compulsion to sell.

20 See Lee, Myers, and Swaminathan (1999).

2! iquidation value should be distinguished from what is sometimes called the breakup value or private
market value of a company, which is the sum of the expected value of the company’s parts if the parts were
independent entities. In contrast to liquidation value, breakup value is a going-concern concept of value because
in estimating a company’s break-up value, the company’s parts are usually valued individually as going concerns.
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3.4.2 ABSOLUTE VALUATION MODELS

The two broad types of going-concern models of valuation are absolute valuation models
and relative valuation models. An absolute valuation model is a model that specifies an
asset’s intrinsic value. Such models can supply a point estimate of value that can be com-
pared with the asset’s market price. Present value models, the most important type of ab-
solute equity valuation model, are regarded in academic finance theory as the fundamental
approach to equity valuation. The logic of such models is that the value of an asset to an in-
vestor must be related to the returns that investor expects to receive from holding that asset.
Loosely speaking, we can refer to those returns as the asset’s cash flows, and such models
are also referred to as discounted cash flow models.

A present value model or discounted cash flow model of equity valuation views
the value of common stock as being the present or discounted value of its expected future
cash flows. For common stock, one familiar type of cash flow is dividends, which are dis-
cretionary distributions to shareholders authorized by a corporation’s board of directors.
Dividends represent cash flows at the shareholder level in the sense that they are paid di-
rectly to shareholders. Present value models based on dividends, the subject of Chapter 2,
are called dividend discount models. Rather than defining cash flows as dividends, ana-
lysts frequently define cash flows at the company level. Common shareholders in principle
have an equity ownership claim on the balance of the cash flows generated by a company
after payments have been made to claimants senior to common equity, such as bondhold-
ers and preferred stockholders (and the government as well, which takes taxes), whether or
not such flows are distributed in the form of dividends.

The two main company-level definitions of cash flow in current use are free cash flow
and residual income.? Free cash flow is based on cash flow from operations but takes into ac-
count the reinvestment in fixed assets and working capital necessary for a going concern; we
will define free cash flow with more precision in later chapters. Present value models based
on a free cash flow concept include models known as the free cash flow to equity model and
the free cash flow to the firm model, presented in Chapter 3. We also explore residual in-
come models in Chapter 5. These are present value models of equity valuation based on ac-
crual accounting earnings in excess of the opportunity cost of generating those earnings.

As discussed, an important group of equity valuation models is present value models.
The present value approach is the familiar technique for valuing bonds, and models such as
the dividend discount model are often presented as straightforward applications of the bond
valuation model to common stock. In practice, however, the application of present value
models to common stock typically involves greater uncertainty than is the case with bonds;
that uncertainty centers on two critical inputs for present value models—the cash flows and
the discount rate(s). Bond valuation addresses a stream of cash payments specified in num-
ber and amount in a legal contract (the bond indenture). In contrast, in valuing a stock, an
analyst must define the specific cash flow stream to be valued—dividends or free cash flow,
for example. No cash flow stream is contractually owed to common stockholders. Evaluat-
ing business, financial, technological, and other risks, the analyst must then forecast the
amounts of the chosen flows without reference to contractual targets. Substantial uncer-
tainty often surrounds such forecasts. Furthermore, the forecasts must extend into the indef-
inite future because common stock has no maturity date. Establishing the appropriate
discount rate or rates in equity valuation is also subject to greater uncertainty for a stock
than for an option-free bond of an issuer with no credit risk (e.g., a U.S. government secu-
rity) or a corporate issuer of high investment grade quality. The widespread availability, use,
and acceptance of bond ratings—coupled with the more certain nature of cash flows

2 To reiterate, we are using cash flow in a broad rather than technical accounting sense in this discussion.
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described above for such bonds—mean that appropriate discount rates for different levels
of risk can be at least inferred if not observed directly from yields in the bond market. No
such ratings or certain cash flows exist for stocks, so the analyst is faced with a much more
subjective and uncertain assessment of the appropriate discount rate for a given stock. (For
some bonds, however, such as mortgage-backed securities, asset-backed securities, and
structured notes, the appropriate discount rate as well as the bond’s cash flows can pose
challenges in estimation comparable to those for equity.) Finally, in addition to the uncer-
tainty associated with cash flows and discount rates, the equity analyst may need to address
other issues, such as the value of corporate control or the value of unutilized assets.

The present value approach applied to stock valuation, therefore, presents a high
order of complexity. Present value models are ambitious in what they attempt—an estimate
of intrinsic value—and offer concomitant challenges. Graham and Dodd (1934) suggested
that the analyst consider stating a range of intrinsic values. To that end, in later chapters we
discuss the usefulness of sensitivity analysis in discounted cash flow valuation.

Although this book presents many of the equity valuation tools in wide professional
use today, it cannot explore every specialist valuation tool the analyst may encounter. For
example, a company may be valued on the basis of the market value of the assets or re-
sources it controls. This approach is sometimes called asset-based valuation and also
qualifies as a type of absolute valuation model. For appropriate companies, asset-based
valuation can provide an independent estimate of value, and experienced analysts are al-
ways interested in alternative, independent estimates of value.

EXAMPLE 1-7. Asset-Based Valuation.

Analysts often apply asset-based valuation to natural resource companies. For
example, a crude oil producer such as Petrobras (NYSE: PBR) might be valued on
the basis of the market value of its current proven reserves in barrels of oil, minus
a discount for estimated extraction costs. A forest industry company such as
Weyerhauser (NYSE: WY) might be valued on the basis of the board meters (or
board feet) of timber it controls. Today, however, fewer companies than in the past
are involved only in natural resources extraction or production. For example,
Occidental Petroleum (NYSE: OXY) features petroleum in its name but also has
substantial chemical manufacturing operations. For such cases, the total company
might be valued as the sum of its divisions, with the natural resource division
valued on the basis of its proven resources.

3.4.3 RELATIVE VALUATION MODELS

Relative valuation models constitute the second chief type of going-concern valuation
models. Relative valuation models specify an asset’s value relative to that of another
asset. The idea underlying relative valuation is that similar assets should sell at similar
prices, and relative valuation is typically implemented using price multiples.

Perhaps the most familiar price multiple, reported in most newspaper stock quotation
listings, is the price—earnings multiple (P/E), which is the ratio of a stock’s market price to
the company’s earnings per share. A stock selling at a P/E that is low relative to the P/E of
another closely comparable stock (in terms of anticipated earnings growth rates and risk, for
example) is relatively undervalued (a good buy) relative to the comparison stock. For
brevity, we might state simply undervalued, but we must realize that if the comparison stock
is overvalued (in an absolute sense, in relation to intrinsic value), so might be the stock we
are calling undervalued. Therefore, it is useful to maintain the verbal distinction between
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undervalued and relatively undervalued.” Frequently, relative valuation involves a group of
comparison assets, such as an industry group, rather than a single comparison asset, and the
comparison value of the P/E might be the mean or median value of the P/E for the group of
assets. The approach of relative valuation as applied to equity valuation is often called the
method of comparables (or just comparables) and will be the subject of Chapter 4.

EXAMPLE 1-8. Relative Valuation Models.

While researching Smithson Genomics, Inc., (STHI)24 in the Healthcare Information
Services industry, you encounter a difference of opinions. One analyst’s report claims
that STHI is at least 15 percent overvalued, based on a comparison of its P/E with the
median P/E of peer companies in the Healthcare Information Services industry and
taking account of company and peer group fundamentals. A second analyst asserts
that Smithson is undervalued by 10 percent, based on a comparison of STHI's P/E
with the median P/E of the Russell 3000 Index, a broad-based U.S. equity index. Both
analyses appear to be carefully executed and reported. Can both analysts be right?

Yes. The assertions of both analysts concern relative valuations. The first
analyst claims that STHI is relatively overvalued compared with its peers (in the
sense of the purchase cost of a unit of earnings, P/E). Suppose that the entire
Healthcare Information Services industry is substantially undervalued in relation to
the overall market as represented by the Russell 3000. STHI could then also be
relatively undervalued relative to the Russell 3000. Both analysts can be right
because they are making relative valuations. Analysts ultimately care about the
investment implications of their information. If the second analyst believes that the
market price of the Russell 3000 fairly represents that index’s intrinsic value, then
she might expect a positive alpha from investing in STHI, even if some other peer
group companies possibly command higher expected alphas. In practice, the analyst
may consider other factors such as market liquidity in relation to the intended
position size. On the other hand, if the analyst thought that the overall market
valuation was high, the analyst might anticipate a negative alpha from investing in
STHI. Relative valuation is tied to relative performance. The analyst in many cases
may want to supplement such information with estimates of intrinsic value.

The method of comparables is characterized by a wide range of possible implemen-
tation choices—Chapter 4 discusses six different price multiples and some variations of
them. Practitioners will often examine a number of price multiples for the complementary
information they may provide. In summary, the method of comparables does not specify
intrinsic value without making the further assumption that the comparison asset is fairly
valued. The method of comparables has the advantages of being simple, related to market
prices, and grounded in a sound economic principle (that similar assets should sell at
similar prices). Price multiples are widely recognized by investors and, as we will illustrate

2 Only expectational arbitrage—investing on the basis of differential expectations—is possible whether a
stock is absolutely or relatively mispriced. When two stocks are relatively mispriced, an investor might use the
expectational arbitrage strategy known as pairs arbitrage to attempt to exploit the mispricing. Pairs arbitrage is
a trade in two closely related stocks that involves buying the relatively undervalued stock and selling short the
relatively overvalued stock.

24 This company is fictional; as such, we do not identify a stock exchange or other marketplace before stating
the (fictional) ticker symbol or acronym.
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in Chapter 4, analysts can restate an absolute valuation in terms of a price multiple to com-
municate their analysis in a way that will be widely understood.

3.4.4 1SSUES IN MODEL SELECTION AND INTERPRETATION

How do we select a valuation model? The later chapters discussing present value models
and price multiples offer specific guidance on model selection. The broad criteria for
model selection are that the valuation model be

® consistent with the characteristics of the company being valued;
® appropriate given the availability and quality of data; and
® consistent with the purpose of valuation, including the analyst’s ownership perspective.

We have argued that understanding the business is the first step in the valuation
process. When we understand the company, we understand the nature of its assets and also
how it uses those assets to create value. For example, a bank is composed largely of mar-
ketable or potentially marketable assets and securities, and a relative valuation based on as-
sets (as recognized in accounting) has more relevance than a similar exercise for a service
company with few marketable assets.

The availability and quality of data are limiting factors in making forecasts and
sometimes in using specific financial performance measures. As a result, data availability
and quality also bear on our choice of valuation model. Discounted cash flow models make
intensive use of forecasts. As we shall see, the dividend discount model is the simplest
such model, but if we do not have a record of dividends or other information to accurately
assess a company’s dividend policy, we may have more confidence applying an apparently
more complex present value model. Similar considerations also apply in selecting a spe-
cific relative valuation approach. As an example, meaningful comparisons using P/E ratios
may be hard to make for a company with highly volatile or persistently negative earnings.

The purpose or perspective of the analyst—for example, the ownership perspective—
can also influence the choice of valuation approach. This point will become more apparent
as we study concepts such as free cash flow and enterprise value later in this book. Related
to purpose, the analyst is frequently a consumer as well as a producer of valuations and re-
search reports. Analysts must consider potential biases when reading reports prepared by
others: Why was this particular valuation method chosen? Are the valuation model and its
inputs reasonable? Does the adopted approach make the security look better (or worse)
than another standard valuation approach?

In addition to the preceding broad considerations in model selection, three other spe-
cific issues may affect the analyst’s use and interpretation of valuation models: control pre-
miums, marketability discounts, and liquidity discounts. A controlling ownership position
in a company (e.g., more than 50 percent of outstanding shares) carries with it control of the
board of directors and the valuable option of redeploying the company’s assets. When con-
trol is at issue, the price of that company’s stock will generally reflect a control premium.
Most quantitative valuation expressions do not explicitly model such premiums. As we shall
discuss later, however, certain models are more likely than others to yield valuations consis-
tent with a control position. A second consideration generally not explicitly modeled is
that investors require an extra return to compensate for lack of a public market or lack of
marketability. The price of non-publicly traded stocks then generally reflects a marketabil-
ity discount. There is also evidence that among publicly traded stocks, the price of shares
with less depth to their markets (less liquidity) reflects a liquidity discount.”

25 See, for example, Amihud and Mendelson (1986).
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As a final note to this introduction of model selection, it is important to recognize
that professionals frequently use multiple valuation models or factors in common stock
selection. According to the Merrill Lynch Institutional Factor Survey (2001), respondent
institutional investors report using an average of approximately eight valuation factors in
selecting stocks.?® There are a variety of ways in which multiple factors can be used in
stock selection. One prominent way, stock screens, will be discussed in Chapter 4. As
another example, analysts may rank each security in a given investment universe by
relative attractiveness according to a particular valuation factor. They could then combine
the rankings for a security into a single composite ranking by assigning weights to the in-
dividual factors. Analysts may use a quantitative model to assign those weights.

4 PERFORMING VALUATIONS: THE ANALYST’S ROLE
AND RESPONSIBILITIES

Whatever the setting in which they work, investment analysts are involved either directly
or indirectly in valuation. Their activities are varied:

¢ Although sometimes focusing on organizing and analyzing corporate information,
the publicly distributed research reports and services of independent vendors of fi-
nancial information almost invariably offer valuation information and opinions.

¢ In investment management firms, trusts and bank trust departments, and similar in-
stitutions, an analyst may report valuation judgments to a portfolio manager or to an
investment committee.”” The analyst’s valuation expertise is important not only in
investment disciplines involving security selection based on detailed company
analysis, but also in highly quantitative investment disciplines; quantitative analysts
work in developing, testing, and updating security selection methodologies.”®

® Analysts at corporations may perform some valuation tasks similar to those of ana-
lysts at money management firms (e.g., when the corporation manages in-house a
sponsored pension plan). Both corporate analysts and investment bank analysts may
also identify and value companies that could become acquisition targets.

® Analysts associated with investment firms’ brokerage operations are perhaps the most
visible group of analysts offering valuation judgments—their research reports are
widely distributed to current and prospective retail and institutional brokerage clients.

In conducting their valuation activities, investment analysts play a critical role in collecting,
organizing, analyzing, and communicating corporate information, and in recommending ap-
propriate investment actions based on sound analysis. When they do those tasks well, analysts

® help their clients achieve their investment objectives by enabling those clients to
make better buy and sell decisions;

% Factors include valuation models as well as variables such as return on equity; these surveys included 23 such
factors and covered the period 1989-2001.

27 Such analysts are widely known as buy-side analysts, in contrast to analysts who work at brokerages, who
are known as sell-side analysts. Brokerages provide or sell services to institutions such as investment
management firms, explaining this terminology. Brokerage is the business of acting as agents for buyers or
sellers, usually in return for commissions.

3 Ranking stocks by some measure(s) of relative attractiveness (subject to a risk control discipline), as we will
discuss in more detail later, forms one key part of quantitative equity investment disciplines.
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e contribute to the efficient functioning of capital markets. In providing analysis that
leads to informed buy and sell decisions, analysts help make asset prices better re-
flections of underlying values. When asset prices accurately reflect underlying val-
ues, capital flows more easily to its highest-value uses; and

® benefit the suppliers of capital, including shareholders, by monitoring management’s
performance. Monitoring managers may inhibit those managers from exploiting cor-
porate resources for their own benefit.?’

EXAMPLE 1-9. What Are Analysts Expected to Do?

When analysts at brokerage firms recommend a stock to the public that later performs
very poorly, or when they fail to uncover negative corporate activities, they can
sometimes come under public scrutiny. Industry leaders may then be asked to respond
to such criticism and to comment on expectations about the role and responsibilities
of analysts. One such instance occurred in the United States as a consequence of the
late 2001 collapse of Enron Corporation, an energy trading company. In testimony
before the U. S. Senate (excerpted below), the President and CEO of AIMR offered a
summary of the working conditions and responsibilities of brokerage analysts. In the
following passage, due diligence refers to investigation and analysis in support of a
recommendation; the failure to exercise due diligence may sometimes result in
liability according to various securities laws. “Wall Street analysts” refers to analysts
working in the U.S. brokerage industry (sell-side analysts).

What are Wall Street analysts expected to do? These analysts are assigned
companies and industries to follow, are expected to research fully these com-
panies and the industries in which they operate, and to forecast their future
prospects. Based on this analysis, and using appropriate valuation models,
they must then determine an appropriate fair price for the company’s securi-
ties. After comparing this fair price to the current market price, the analyst is
able to make a recommendation. If the analyst’s “fair price” is significantly
above the current market price, it would be expected that the stock be rated a
“buy” or “market outperform.”

How do Wall Street analysts get their information? Through hard work and
due diligence. They must study and try to comprehend the information in nu-
merous public disclosure documents, such as the annual report to shareholders
and regulatory filings . . . and gather the necessary quantitative and qualita-
tive inputs to their valuation models.

This due diligence isn’t simply reading and analyzing annual reports. It also
involves talking to company management, other company employees, com-
petitors, and others, to get answers to questions that arise from their review of
public documents. Talking to management must go beyond participation in
regular conference calls. Not all questions can be voiced in those calls because
of time constraints, for example, and because analysts, like journalists, rightly
might not wish to “show their cards,” and reveal the insights they have gotten
through their hard work, by asking a particularly probing question in the pres-
ence of their competitors.

2 See Jensen and Meckling (1976) for a classic analysis of the costs of stockholder-manager conflicts.

R



24

Chapter 1 The Equity Valuation Process

Wall Street analysts are also expected to understand the dynamics of the in-
dustry and general economic conditions before finalizing a research report and
making a recommendation. Therefore, in order for their firm to justify their
continued employment, Wall Street analysts must issue research reports on
their assigned companies and must make recommendations based on their re-
ports to clients who purchase their firm’s research.*

From the beginnings of the movement to organize financial analysis as a profession rather
than as a commercial trade, one guiding principle has been that the analyst must hold him-
self accountable to both standards of competence and standards of conduct.*!

Competence in investment analysis requires a high degree of training, experience,
and discipline.*® Additionally, the investment professional is in a position of trust, requir-
ing ethical conduct towards the public, clients, prospects, employers, employees, and fel-
low analysts. For AIMR members, this position of trust is reflected in the Code of Ethics
and Standards of Professional Conduct to which AIMR members subscribe, as well as in
the Professional Conduct Statement that they submit annually. The Code and Standards
guide the analyst to independent, well-researched, and well-documented analysis. Valua-
tion is closely associated with analyst recommendations that often form the basis for in-
vestment action; ensuring that work product is consistent with the Code and Standards is
therefore an overriding priority.

5 COMMUNICATING VALUATION RESULTS:
THE RESEARCH REPORT

5.1 CONTENTS OF
A RESEARCH
REPORT

Writing is an important part of an analyst’s job. Whether a research report is for review by
an investment committee or a portfolio manager in an investment management firm, or for
distribution to the retail or institutional clients of a brokerage firm, research reports share
several common elements. In this section we discuss the content of an effective research
report, one adaptable format for writing such a report, and the analyst’s responsibilities in
preparing a research report.

To understand what a research report should include, we need to ask what readers seek to
gain from reading the report. One key focus is the investment recommendation. In evaluat-
ing how much attention and weight to give to a recommendation, the reader will look for
persuasive supporting arguments. The relevance to this book, of course, is that a key ele-
ment supporting a recommendation is the valuation of the security. Understanding the
business is the first step in valuation. Therefore, the reader will want to understand the
prospects for both the industry and the company. The quality of this industry and company
analysis bears heavily on the quality of the valuation and recommendation. Some readers
of research reports are also interested in background information, and some reports contain

30 Thomas A. Bowman, CFA. Testimony to the Committee on Governmental Affairs (excerpted) U. S. Senate,
27 February 2002.

3! See the Articles of Incorporation (1959) of the Institute of Chartered Financial Analysts, a predecessor
organization of AIMR, as well as Hayes (1962) and Graham (1963).

32 Competence in this sense is reflected in the examination and work experience requirements that are
prerequisites for obtaining the CFA designation.
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detailed historical descriptive statistics about the industry and company. To summarize,
most research reports cover the following three broad areas:

® description (presentation of facts). This brings the reader up to date on the com-
pany’s sales, earnings, new products, and the macroeconomic and industry contexts
in which the company operates;

® analysis and forecasts for the industry and company; and

® valuation and recommendation.

How well the analyst executes the above tasks determines the usefulness of the report.
Writing an effective research report is a challenging task. An effective research report:

® contains timely information;
® js written in clear, incisive language;
® s unbiased, objective, and well researched;

® contains analysis, forecasts, valuation, and a recommendation that are internally
consistent;

® presents sufficient information that the reader can critique the valuation;
® states the risk factors present for an investment in the company; and

e discloses any potential conflicts of interests faced by the analyst.

Analysts, whose goal is to produce research of distinguished quality and usefulness,
should keep the above points in mind when writing a research report.

Because the subject of this book is valuation, we focus our remaining comments on
the valuation information in research reports. Observers have sometimes criticized the val-
uation analysis in many research reports.*® The analyst needs to maintain a conceptual dis-
tinction between a good company and a good investment. The expected alpha on a common
stock purchase depends on the price paid for the stock, whatever the business prospects of
the issuing company. The analyst who is overly enthusiastic about a company’s prospects
sometimes may be tempted to state a positive recommendation without substantial effort at
valuation. Such a report might offer interesting background industry information, but the
analysis would not be thorough.

The analyst can state his or her specific forecasts, convert those forecasts into an
estimate of intrinsic value (describing the model), and compare intrinsic value with market
price (or make a similarly careful relative valuation). Qualitative factors and other consid-
erations may affect a recommendation and merit discussion. Superior research reports also
contain a section on risk factors that objectively addresses the uncertainty associated with
investing in the security. Research reports often state a target price for a stock. Readers can
make little use of a target price for a stock unless the report describes the basis for com-
puting the target, supplies a time frame for reaching the target, and conveys information on
the uncertainty of reaching the target.

EXAMPLE 1-10. Research Reports.

The following two passages are closely based on the valuation discussions of actual
companies in two short research notes (for Passage A, a two-page report dated
March 2002; for B, a single-page report issued July 2001). The company names
used in the passages, however, are fictional.

33 Cornell (2001) is one example, and comments in the financial press have appeared from time to time.
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(A) At a recent multiple of 6.5, our earnings per share multiple for 2002, the
shares were at a discount to our projection of 14 percent growth for the
period . . . MXI has two operating segments . . . In valuing the segments
separately, employing relative acquisition multiples and peer mean values, we
found fair value to be above recent market value. In addition, the shares trade
at a discount to book value (0.76). Based on the value indicated by these two
valuation metrics, we view the shares as worth holding. However, in light of a
weaker economy over the near term, dampening demand for MXT’s services,
our enthusiasm is tempered. [Elsewhere in the report, MXI receives the firm’s
highest numerical quantitative outlook evaluation.]

(B) Although TXI outperformed the overall stock market by 20 percent since
the start of the year, it definitely looks undervalued as shown by its low
multiples . . . [the values of the P/E and another multiple are stated].
According to our dividend discount model valuation, we get to a valuation of
€3.08 implying an upside potential of 36.8 percent based on current prices. The
market outperform recommendation is reiterated. [In a parenthetical expression,
the current dividend, assumed dividend growth rates and their time horizons are
given. The. analyst also briefly explains and calculates the discount rate.
Elsewhere in the report the current price of TXI is given as €2.25.]

Although some of the concepts mentioned in the two passages may not yet be
familiar, we can begin to assess the above two reporting efforts.

Passage A communicates the analysis awkwardly. The meaning of “the shares
were at a discount to our projection of 14 percent growth for the period” is not
completely clear. Presumably the analyst is projecting the earnings growth rate for
2002 and stating that the P/E is low in relation to that expected growth rate. The
analyst next discusses valuing MXI as the sum of its divisions. In describing the
method as “employing relative acquisition multiples and peer mean values,”
the analyst does not convey a clear picture of what was done. It is probable that
companies similar to each of MXI’s divisions were identified; then the mean or
average value of some unidentified multiple for those comparison companies was
calculated and used as the basis for valuing MXI. The writer is vague, however, on
the extent of MXI’s undervaluation. The analyst states that MXI’s price is below its
book value (an accounting measure of shareholders’ investment) but draws no
comparison with the average price-to-book value ratio for stocks similar to MXI, for
example.* Finally, the verbal summation is feeble and hedged. Although filled with
technical verbiage, Passage A does not communicate a coherent valuation of MXI.

In the second sentence of Passage B, by contrast, the analyst gives an explicit
valuation of TXI and the information needed to critique it. The reader can also see
that €3.08, which is elsewhere stated in the research note as the target price for TXI,
implies the stated price appreciation potential for TXI (€3.08/€2.25 — 1,
approximately 37 percent). In the first sentence in Passage B, the analyst gives
information that might support the conclusion that TXI is undervalued, although the
statement lacks strength because the analyst does not explain why the P/E is “low.”
The verbal summary is clear. Using much less space than the analyst in Passage A,
the analyst in Passage B has done a superior job of communicating the results of his
valuation.

* We will discuss the price-to-book vatue ratio in Chapter 4.
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5.2 FORMAT OF A
RESEARCH REPORT

TABLE 1-3 A Format for Research Reports

Equity research reports may be logically presented in several ways. The firm in which the
analyst works sometimes specifies a fixed format for consistency and quality control pur-

poses. Without claiming superiority to other ways to organize a report, we offer Table 1-3
as an adaptable format by which the analyst can communicate research and valuation find-
ings in detail. (Shorter research reports and research notes obviously may employ a more

compact format.)

Section Purpose Content Comments
Table of ® Show report’s organization ® Consistent with narrative in This is typically used in very
Contents ® Communicate the large picture sequence and language long research reports only.
Summary ® Communicate major specific ® Capsule description of the An executive summary; may be
and conclusions of the analysis company called simply “Summary.”
Investment ® Recommend an investment ® Major recent developments
Conclusion course of action ® Earnings projections
' ® Other major conclusions
® Valuation summary
® Investment action
Business ® Present the company in more ® Company description to the Reflects the first and second
Summary detail divisional level steps of the valuation process.
® Communicate a detailed under- ® Industry analysis Financial forecasts should be
standing of the company’s eco- ® Competitive analysis explained adequately and reflect
nomics and current situation ® Historical performance quality of earnings analysis.
® Provide and explain specific ® Financial forecasts
forecasts
Risks ® Alert readers to the risk factors ® Possible negative industry Readers should have enough
in investing in the security developments information to determine how
® Possible negative regulatory the analyst is defining and
and legal developments assessing the risks specific to
® Possible negative company investing in the security.
developments
® Risks in the forecasts
® Other risks
Valuation ® Communicate a clear and care- ® Description of model(s) used Readers should have enough
ful valuation ® Recapitulation of inputs information to critique the
® Statement of conclusions analysis.
Historical ® Organize and present data to This is generally a separate
and Pro support the analysis in the section in longer research reports
Forma Business Summary only. Many reports fold all or
Tables some of this information into the

Business Summary section.

5.3 RESFARCH
REPORTING
RESPONSIBILITIES

All analysts have an obligation to provide substantive and meaningful content in a clear and
comprehensive report format. Analysts who are AIMR members, however, have an additional
and overriding responsibility to adhere to the Code of Ethics and the Standards of Professional

Conduct in all activities pertaining to their research reports. The AIMR Code of Ethics states:

Members of the Association for Investment Management and Research shall use rea-
sonable care and exercise independent professional judgment.
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6 SUMMARY

Going beyond this general statement of responsibility, some specific Standards of Profes-
sional Conduct particularly relevant to an analyst writing a research report are shown in
Table 1-4.

TABLE 1-4 Selected AIMR Standards of Professional Conduct Pertaining
to Research Reports*

Standard of
Professional
Conduct Responsibility

II(C) Members shall not copy or use, in substantially the same form as the original,
material prepared by another without acknowledging and identifying the name
of the author, publisher, or source of such material. Members may use, without
acknowledgment, factual information published by recognized financial and
statistical reporting services or similar sources.

IV(A)1(a) Members shall exercise diligence and thoroughness in making investment
: recommendations or in taking investment actions.

IV(A)1(b) Members shall have a reasonable and adequate basis, supported by appropriate
research and investigation, for such recommendations or actions.

IV(A)1(c) Members shall make reasonable and diligent efforts to avoid any material
misrepresentation in any research report or investment recommendation.

IV(A)1(d) Members shall maintain appropriate records to support the reasonableness of
such recommendations or actions.

IV(A)2(a) Members shall use reasonable judgment regarding the inclusion or exclusion of
relevant factors in research reports.

IV(A)2(b) Members shall distinguish between facts and opinions in research reports.

IV(A)2(c) Members shall indicate the basic characteristics of the investment involved

when preparing for public distribution a research report that is not directly
related to a specific portfolio or client.

IV(A)3 Members shall use reasonable care and judgment to achieve and maintain
independence and objectivity in making investment recommendations or taking
investment action.

* See the most recent edition of AIMR’s Standards of Practice Handbook and the proposed AIMR Research Objectivity
Standards (www.aimr.org).

In this chapter, we have discussed the scope of equity valuation, outlined the valuation
process, introduced valuation concepts and models, discussed the analyst’s role and re-
sponsibilities in conducting valuation, and described the elements of an effective research
report in which analysts communicate their valuation analysis.

® Valuation is the estimation of an asset’s value based on variables perceived to be related
to future investment returns, or based on comparisons with closely similar assets.

® Valuation is used for
® stock selection,
® inferring (extracting) market expectations,
® evaluating corporate events,

R B
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fairness opinions,

evaluating business strategies and models,

communication among management, shareholders, and analysts, and
appraisal of private businesses.

The three steps in the portfolio management process are planning, execution, and

feedback. Valuation is most closely associated with the planning and execution steps.

® For active investment managers, plans concerning valuation models and criteria
are part of the elaboration of an investment strategy.

o Skill in valuation plays a key role in the execution step (in selecting a portfolio, in
particular).

The valuation process has five steps:

. Understanding the business.

. Forecasting company performance.

. Selecting the appropriate valuation model.

. Converting forecasts to a valuation.

. Making the investment decision (recommendation).

Ul B W N =

. The tasks within “understanding the business” include evaluating industry prospects,

competitive position, and corporate strategies. Because similar economic and techno-
logical factors typically affect all companies in an industry, and because companies
compete with each other for sales, both industry knowledge and competitive analysis
help analysts understand a company’s economics and its environment. The analyst
can then make more accurate forecasts.

Two approaches to economic forecasting are top-down forecasting and bottom-up
forecasting. In top-down forecasting, analysts use macroeconomic forecasts to de-
velop industry forecasts and then make individual company and asset forecasts con-
sistent with the industry forecasts. In bottom-up forecasting, individual company
forecasts are aggregated to industry forecasts, which in turn may be aggregated to
macroeconomic forecasts.

Careful scrutiny and interpretation of financial statements, footnotes to financial state-
ments, and other accounting disclosures are essential to a quality of earnings analysis.
Quality of earnings analysis concerns the scrutiny of possible earnings management
and balance sheet management.

The intrinsic value of an asset is its value given a hypothetically complete under-
standing of the asset’s investment characteristics.

Alpha is an asset’s excess risk-adjusted return. Ex ante alpha is expected holding-pe-
riod return minus required return given risk. Historical alpha is actual holding-period
return minus the contemporaneous required return.

Active investing is consistent with rational efficient markets and the existence of
trading costs and assets whose intrinsic value is difficult to determine.

The going-concern assumption is the assumption that a company will continue oper-
ating for the foreseeable future. A company’s going-concern value is its value under
the going-concern assumption and is the general objective of most valuation models.
In contrast, liquidation value is the company’s value if it were dissolved and its as-
sets sold individually.

Fair value is the price at which an asset would change hands if neither buyer nor
seller were under compulsion to buy/sell.

Absolute valuation models specify an asset’s intrinsic value, supplying a point esti-
mate of value that can be compared with market price. Present value models of
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common stock (also called discounted cash flow models) are the most important type
of absolute valuation model.

Relative valuation models specify an asset’s value relative to the value of another
asset. As applied to equity valuation, relative valuation is known as the method of
comparables: In applying the method of comparables, analysts compare a stock’s
price multiple to the price multiple of a similar stock or the average or median price
multiple of some group of stocks.

Relative equity valuation models do not address intrinsic value without the further
assumption that the price of the comparison value accurately reflects its intrinsic
value.

The broad criteria for selecting a valuation approach are that the valuation approach be
® consistent with the characteristics of the company being valued;

® appropriate given the availability and quality of the data; and

® consistent with the analyst’s valuation purpose and perspective.

Valuation may be affected by control premiums (premiums for a controlling interest
in the company), marketability discounts (discounts reflecting the lack of a public

. market for the company’s shares), and liquidity discounts (discounts refiecting the

lack of a liquid market for the company’s shares).

Investment analysts play a critical role in collecting, organizing, analyzing, and com-
municating corporate information, as well as in recommending appropriate invest-
ment actions based on their analysis. In fulfilling this role, they help clients achieve
their investment objectives and contribute to the efficient functioning of capital mar-
kets. Analysts can contribute to the welfare of shareholders through monitoring the
actions of management.

In performing valuations, analysts need to hold themselves accountable to both stan-
dards of competence and standards of conduct.

An effective research report

® contains timely information;

® js written in clear, incisive language;

® is unbiased, objective, and well researched;

® contains analysis, forecasts, valuation, and a recommendation that are internally
consistent;

¢ presents sufficient information that the reader can critique the valuation;

® states the risk factors for an investment in the company; and

¢ discloses any potential conflicts of interests faced by the analyst.

Analysts have an obligation to provide substantive and meaningful content. AIMR

members have an additional overriding responsibility to adhere to the AIMR Code of
Ethics and relevant specific Standards of Professional Conduct.
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PROBLEMS 1. A. State four uses or purposes of valuation models.

B. Which use of valuation models may be the most important to a working equity
portfolio manager?

C. Which uses would be particularly relevant to a corporate officer?

5
;
&

2. In Example 1-1 based on Cornell’s (2001) study of Intel Corporation, in which Cor-
nell valued Intel using a present value model of stock value, we wrote:

“What future revenue growth rates were consistent with Intel’s stock price of $61.50 just
prior to the release, and $43.31 only five days later? Using a conservatively low discount
rate, Cornell estimated that the price of $61.50 was consistent with a growth rate of
20 percent a year for the subsequent 10 years (and then 6 percent per year thereafter).”
A. If Cornell had assumed a higher discount rate, would the resulting revenue growth rate

estimate consistent with a price of $61.50 be higher or lower than 20 percent a year?
B. Explain your answer to Part A.

3. A. Explain the role of valuation in the planning step of the portfolio management
process.

B. Explain the role of valuation in the execution step of the portfolio management
process.

4. Explain why valuation models are important to active investors but not to investors
trying to replicate a stock market index.

5. An analyst has been following Kerr-McGee Corporation (NYSE: KMG) for several
years. He has consistently felt that the stock is undervalued and has always recom-
mended a strong buy. Another analyst who has been following Nucor Corporation
(NYSE: NUE) has been similarly bullish. The tables below summarize the prices, div-
idends, total returns, and estimates of the contemporaneous required returns for KMG
and NUE from 1998 to 2001.

Data for KMG
Price at Total Annual Contemporaneous
Year Year-End Dividends Return Required Return
1997 $54.22
1998 33.97 $1.80 —34.0% 26.6%
1999 54.38 1.80 65.4 19.6
2000 63.96 1.80 - 209 —8.5
2001 53.93 1.80 -12.9 —11.0

Data for NUE

Price at Total Annual Contemporaneous
Year Year-End Dividends Return Required Return
1997 $45.66
1998 41.31 $0.48 —8.5% 29.2%
1999 52.93 0.52 29.4 21.5
2000 38.96 0.60 —-253 —93

2001 52.80 0.68 37.3 —12.1
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The total return is the price appreciation and dividends for the year divided by the

price at the end of the previous year. The contemporaneous required return is the av-

erage actual return for the year realized by stocks that were of the same risk as KMG

or NUE, respectively.

A. Without reference to any numerical data, what can be said about each analyst’s ex
ante alpha for KMG and NUE, respectively?

B. Calculate the ex post alphas for each year 1998 through 2001 for KMG and for
NUE.

. On the last trading day of 2000 (29 December 2000), an analyst is reviewing his valu-

ation of Wal-Mart Stores (NYSE: WMT). The analyst has the following information
and assumptions:
¢ The current price is $53.12.
® The analyst’s estimate of WMT’s intrinsic value is $56.00.
® In addition to the full correction of the difference between WMT’s current price and
its intrinsic value, the analyst forecasts additional price appreciation of $4.87 and a
cash dividend of $0.28 over the next year.
® The required rate of return for Wal-Mart is 9.2 percent.
A. What is the analyst’s expected holding-period return on WMT?
B. What is WMT’s ex ante alpha?
C. Calculate ex post alpha, given the following additional information.
® Over the next year, 29 December 2000 through 31 December 2001, Wal-Mart’s
actual rate of return was 8.9 percent.
® In 2001, the realized rate of return for stocks of similar risk was —10.4 percent.

. The table below gives information on the expected and required rates of return based

on the CAPM for three securities an analyst is valuing:

Expected Rate CAPM Required Rate
Security 1 0.20 0.21
Security 2 0.18 0.08
Security 3 0.11 0.10

A. Define ex ante alpha.

B. Calculate the expected alpha of Securities 1, 2, and 3 and rank them from most
attractive to least attractive. .

C. Based on your answer to Part B, what risks attach to selecting among Securities 1,
2, and 3?

. Benjamin Graham (1963) wrote that “[t}here is . . . a double function of the Financial

Analyst, related in part to securities and in part to people.”
A. Explain the analyst’s function related to people.
B. How does the analyst’s work contribute to the functioning of capital markets?

. In aresearch note on the ordinary shares of the Mariella Burani Fashion Group (Milan

Stock Exchange: MBFG.MI) dated early July 2001 when a recent price was €7.73 and
projected annual dividends were €0.05, an analyst stated a target price of €9.20. The
research note did not discuss how the target price was obtained or how it should be
interpreted. Assume the target price represents the expected price of MBFG.MI. What
further specific pieces of information would you need to form an opinion on whether
MBFG.MI was fairly valued, overvalued, or undervalued?
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10.

You are researching XMI Corporation (XMI). XMI has shown steady earnings per

share growth (18 percent a year during the last seven years) and trades at a very high

multiple to earnings (its P/E ratio is currently 40 percent above the average P/E ratio
for a group of the most comparable stocks). XMI has generally grown through acqui-
sition, by using XMI stock to purchase other companies. These companies usually

trade at lower P/E ratios than XML
In investigating the financial disclosures of these acquired companies and in talk-

ing to industry contacts, you conclude that XMI has been forcing the companies it ac-

quires to accelerate the payment of expenses before the acquisition deals are closed.

Such acceleration drives down the acquired companies’ last reported cash flow and

earnings per share numbers. As one example, XMI asks acquired companies to imme-

diately pay all pending accounts payable, whether or not they are due. Subsequent to

the acquisition, XMI reinstitutes normal expense payment patterns. After it acquires a

company, XMI appears to have a pattern of speeding up revenue recognition as well.

For example, one overseas telecommunications subsidiary changed its accounting to

recognize up front the expected revenue from sales of network capacity that spanned

decades. The above policies and accounting facts do not appear to be have been ade-
quately disclosed in XMI’s shareholder communications.

A. Characterize the effect of the XMI expensing policies with respect to acquisitions
on XMI’s post-acquisition earnings per share growth rate.

B. Characterize the quality of XMI eamings based on its expensing and revenue-
recognition policies with respect to acquisitions.

C. Indiscussing the current price of XMI, the question states that XMI’s “P/E ratio is
currently 40 percent above the average P/E ratio for a group of the most compara-
ble stocks.” Characterize the type of valuation model implicit in such a statement.

D. State two risk factors in investing in XMI, in the sense in which that term was used
in the discussion of quality of earnings.
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SOLUTIONS

1. A

A satisfactory answer includes any four of the following uses of valuation models:
(1) stock selection, (2) inferring market expectations (about variables such as fu-
ture growth), (3) evaluating corporate events, (4) fairness opinions, (5) evaluating
business strategies and models, (6) communication with analysts and shareholders,
or (7) appraisal of private businesses.

A portfolio manager’s most important use of valuation models is stock selection.

. A corporate officer would be most directly concerned with using valuation con-

cepts and models to evaluate corporate events, evaluate business strategies and
models, and communicate with analysts and shareholders. To the extent that the
corporate officer’s company had a program of acquisitions, the use of valuation
models in fairness opinions would also be relevant.

If Cornell had used a higher discount rate, the revenue growth rate consistent with
a price of $61.50 would have been higher than 20 percent a year.

. In any present value model, present value is inversely related to the discount rate ap-

plied to expected future cash flows. The higher the discount rate applied, the greater
the future cash flows needed to equal a given value such as $61.50. To obtain the
higher future revenue estimates needed to obtain a present value of $61.50 assuming
a higher discount rate, a higher revenue growth rate assumption must be made. There-
fore, if Cornell had assumed a higher discount rate, he would have concluded that the
market expected Intel’s revenue growth rate to be even higher than 20 percent.

As part of the planning step (after specification of investment objectives), the in-
vestor will generally elaborate on his approach to investment analysis and security
selection. An active investor may specify in substantial detail the valuation models
and/or criteria that he plans to use.

In the execution step, investment strategies are integrated with expectations to se-
lect a portfolio. In selecting a portfolio, the investor is continually put to the test to
make accurate valuations of securities. Therefore, skill in valuation plays a key
role in this step of the portfolio management process.

4. An investor trying to replicate a stock index does not need to make valuation judg-
ments about securities. For example, the manager of an account indexed to the S&P
500, a type of passive investment strategy, seeks only to replicate the returns on the
S&P 500, whether or not the index is fairly valued. In contrast, active investors at-
tempt to identify mispriced securities—in particular, securities expected to earn a
positive excess risk-adjusted return.

5. A

The ex ante alpha is the expected return minus the required return for a stock. Be-
cause the analysts feel their stocks are undervalued, the expected returns should
exceed the required rates of return and the ex ante alphas should be positive
(greater than zero).

. The ex post alpha is the actual return minus the contemporaneous required return.

For KMG, the ex post alphas are as follows:
1998: —34.0% — 26.6% = —60.6%
1999: 65.4% — 19.6% = 45.8%

2000: 20.9% — (—8.5%) = 29.4%
2001: —12.9% — (—11.0%) = —1.9%

For NUE, the ex post alphas are as follows:
1998: —8.5% — 29.2% = —37.7%
1999: 29.4% — 21.5% = 7.9%

-
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2000: —25.3% — (—9.3%) = —16.0%
2001: 37.3% — (—12.1%) = 49.4%

6. A. Wal-Mart’s expected return consists of the following:
Price correction = 56.00 — 53.12 = $2.88

Additional price appreciation 4.87
Cash dividends 0.28
Total return $8.03

The expected rate of return is the expected dollar return divided by the price, or
8.03/53.12 = 15.1 percent.

B. Ex ante alpha = Expected holding-period return — Required return
Ex ante alpha = 15.1 — 9.2 = 5.9 percent

C. Ex post alpha = Actual holding-period return — Contemporaneous required return
Ex post alpha = 8.9 — (—10.4) = 19.3 percent

7. A. Ex ante alpha is the expected holding-period return on a security minus the secu-
rity’s required return. An asset with a positive (negative) expected alpha is under-
valued (overvalued).

B. Alpha of Security 1 = 0.20 — 0.21 = —0.01 or —1 percent
Alpha of Security 2 = 0.18 — 0.08 = 0.10 or 10 percent
Alpha of Security 3 = 0.11 — 0.10 — 0.01 or 1 percent
The ranking is

Security 2, alpha = 10% (most attractive)
Security 3, alpha = 1%
Security 1, alpha = —1% (least attractive)
C. According to Part B, Security 2 and Security 3 offer positive expected alphas. We
might thus decide to invest in Security 2 and Security 3. The risks in such a deci-
sion include the following:
® We may have made an incorrect or incomplete adjustment for risk. We may not
have accounted for all sources of risk reflected in the prices of the securities.

® QOur own expectations may be biased or otherwise flawed.

® Even if our expectations are more accurate than the expectations reflected in the
prices of the securities, there is no assurance that the mispricing will be cor-
rected during our investment horizon, if at all.

It is also possible to enumerate other risks. For example, Chapter 2 will discuss the

uncertainty associated with estimating beta, the measure of risk in the CAPM.

8. A. The analyst collects, organizes, analyzes, and communicates corporate informa-
tion to investors and then recommends appropriate investment actions based on
his analysis. When an analyst does his work well, clients are helped in reaching
their investment objectives.

B. When well executed, the work of analysts promotes informed buy and sell deci-
sions. Such informed decisions make asset prices better reflections of underlying
value, with the result that capital flows to its highest-valued uses. By monitoring
managers’ actions, investment analysts can also help prevent managers from
exploiting corporate resources for their own benefit.

9. We need to know (1) the time horizon for the price target and (2) the required rate of
return on MBFG.MI. The price target of €9.20 represents a rate of return to investing
in the stock calculated as (€9.20 + 0.05)/€7.73 — 1.0 = 0.197, or 20 percent. Without
a time frame, we cannot evaluate how attractive that rate is. Suppose that the time hori-
zon is one year. To further interpret a 20 percent expected one-year rate of return, we
need to adjust it for risk. Subtracting the required rate of return from 20 percent would
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give the share’s expected alpha. This number would allow us to conclude whether the
stock was fairly valued.

Another acceptable answer is that we would need to know the analyst’s current
estimate of intrinsic value for MBFG.MI. This may or may not be the target price of
€9.20.

10. A. XMTI’s expensing policies with respect to acquisitions inflate its earnings per share
growth rate. By pushing down pre-acquisition EPS to an artificially low number,
XMI can show unusual post-acquisition earnings growth rates.

B. Based on both expensing and revenue recognition policies, earnings clearly do not
accurately reflect underlying economics. As noted in Part A, XMI attempts to ma-
nipulate the expensing policy of acquisitions to benefit its own earnings growth
rate. In speeding up the recognition of revenue in its telecommunications sub-
sidiary, XMI’s revenue recognition policy is aggressive. In summary, the quality
of XMI earnings is poor. (Note that the quality of XMTI’s disclosures is also poor,
but disclosure was treated under the rubric of accounting risk factors in the text.)

C. The statement is a comparison of value, based on XMI’s P/E relative to the P/Es
of similar stocks. The underlying model is a relative valuation model (or the
method of comparables).

D. Risk factors might include
® Possible negative regulatory and legal developments. When and if XMI’s ac-

counting and business practices become known, XMI may be subject to legal
and regulatory action.

o Risks in the forecasts. Because of the poor quality of XMI’s earnings and the
poor quality of its accounting disclosures, there is great uncertainty in any fore-
casts in a valuation of XMI.

® Other risks. A downward revision to the market price of XMI could occur if
the extent of its quality of earnings issues and management’s policies were to
become known.




CHAPTER

DISCOUNTED DIVIDEND
VALUATION

LEARNING OUTCOMES

After completing this chapter, you will be able to do the following:

Explain the economic rationale for discounted cash flow (DCF) valuation.

Give three definitions of expected cash flow that can be used in discounted cash
flow valuation, discuss the advantages and disadvantages of each, and identify
the investment situations in which each is suitable.

Determine whether a dividend discount model (DDM) is appropriate for valu-
ing a stock.

Explain the components of the required rate of return on equity used to discount
expected future cash flows.

Discuss the capital asset pricing model (CAPM), arbitrage pricing theory
(APT), and bond yield plus risk premium approaches to determining the re-
quired rate of return for an equity investment.

Calculate the required rate of return for an equity investment using each major
approach.

Calculate the Gordon growth model (GGM) equity risk premium estimate.

State three limitations to the CAPM and APT approaches to determining the re-
quired return on equity.

Describe and give an example of the build-up approach to determining the re-
quired return on equity.

Calculate the expected holding-period return on a stock given its current price,
expected next-period price, and expected next-period dividend.

Contrast the expected holding-period return with the required rate of return.

Discuss the effect on expected return of the convergence of price to value, given
that price does not equal value.

Calculate the value of a common stock using the DDM for one-, two-, and
multiple-period holding periods.

State the equation and explain the general form of the DDM.

®m Discuss the two major approaches to the dividend-forecasting problem.

Explain the assumptions of the Gordon growth model.
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Calculate the value of a common stock using the Gordon growth model.

& Discuss the choice of growth rate in the Gordon growth model in relation to the

growth rate of the economy.

Calculate the expected rate of return or implied dividend growth rate in the
Gordon growth model, given the market price.

Explain and calculate the justified leading and trailing price to earnings ratios
(P/Es) based on fundamentals, using the Gordon growth model.

Calculate the value of fixed-rate perpetual preferred stock given the stock’s an-
nual dividend and the discount rate.

Explain and calculate the present value of growth opportunities (PVGO) given
current earnings per share, the required rate of return, and the market price of
the stock (or value of the stock).

Explain the strengths and limitations of the Gordon growth model.

Justify the selection of the Gordon growth model to value a company, given the
characteristics of the company being valued.

Explain the assumptions and justify the selection of the two-stage DDM, the
H-model, the three-stage DDM, and spreadsheet modeling.

Explain the concepts of the growth phase, transitional phase, and maturity
phase of a business.

Explain the concept of terminal value and discuss alternative approaches to de-
termining the terminal value in a discounted dividend model.

Calculate the value of common stock using the two-stage DDM, the H-model,
and the three-stage DDM.

Justify the selection of a particular multistage dividend discount model given
the characteristics of the company being valued.

Explain how to estimate the implied expected rate of return for any DDM, in-
cluding the two-stage DDM, the H-model, the three-stage DDM, and the
spreadsheet model.

Calculate the implied expected rate of return for the H-model and a general
two-stage model.

Explain the strengths and limitations of the two-stage DDM, the H-model, the
three-stage DDM, and the spreadsheet model.

Define the concept of sustainable growth rate and explain the underlying
assumptions.

Calculate the sustainable growth rate for a company.

Explain how the DuPont model can be used to forecast the return on equity for
use in estimating the sustainable growth rate.

Discuss how dividend discount models are used as a discipline for portfolio se-
lection, and explain two risk control methodologies.
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1 INTRODUCTION

! Common stock represents an ownership interest in a business. A business in its operations
generates a stream of cash flows, and as owners of the business, common stockholders
have an equity ownership claim on those future cash flows. Beginning with John Burr
Williams (1938), analysts have developed this insight into a group of valuation models
known as discounted cash flow (DCF) valuation models. DCF models—which view the in-
trinsic value of common stock as the present value of its expected future cash flows—are a
fundamental tool in both investment management and investment research. This chapter is
the first of three chapters that describe DCF models and address how to apply those mod-
els in practice.

What tasks do we face in approaching commeon stock valuation as a present value
problem? We can distinguish two broad challenges.

The first challenge is to define exactly what we mean by future cash flows and, what
is practically the heart of valuation, forecast what they will be in the future. In this chapter,
we take the perspective that dividends—distributions to shareholders authorized by a cor-
poration’s board of directors—are an appropriate definition of cash flows. The class of
models based on this idea is called dividend discount models, or DDMs. The basic objec-
tive of using a DDM is to value a stock. Among the questions we will address in this chap-
ter that will help us apply DDMs are

® What implementation of the dividend discount model is suitable for a specific
company?
¢ How do we forecast dividends?

® How can we use a dividend discount model to infer the market’s estimate of the earn-
ings growth rate or to infer a stock’s expected rate of return?

® How are dividend discount models used in security selection?

Our second challenge is to estimate the appropriate rate of return to use for discount-
ing cash flows back to the present, the discount rate. Our definitions of discount rate and
cash flow must be coordinated, but the main alternative approaches to estimating discount
rates are common to all present value models, so we shall also discuss discount rates in this
chapter.

The chapter is organized as follows: Section 2 provides an overview of present value
models. A general statement of the dividend discount model follows in Section 3. Fore-
casting dividends, individually and in detail, into the indefinite future is not generally prac-
ticable, so we usually simplify the dividend-forecasting problem. One approach is to
assign dividends to a stylized growth pattern. The simplest pattern—dividends growing at
a constant rate forever—is the constant growth (or Gordon growth) model, discussed in
Section 4. For some companies, it is more appropriate to view earnings and dividends as
having multiple stages of growth; we present multistage dividend discount models in Sec-
tion 5. An alternative approach is to forecast dividends individually up to some date and
then apply a simplifying assumption to estimate the terminal stock price. This approach is
conveniently handled with the use of spreadsheets. We present spreadsheet modeling in
Section 5 as well. Finally, Section 6 lays out the determinants of dividend growth rates and
the use of DDMs in investment management.
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2 PRESENT VALUE MODELS

- i—

2.1 VALUATION
BASED ON THE
PRESENT VALUE OF
Future CASH
FLows

The end product of the equity analysis process for individual securities is an investment
recommendation. In the valuation part of the process, we estimate whether an asset is fairly
valued, overvalued, or undervalued in the marketplace. Present value models are important
tools for reaching such judgments. In this section, we discuss the economic rationale for
valuing an asset as the present value of its expected future cash flows. We also discuss al-
ternative definitions of cash flows and present the major alternative methods for estimating
the discount rate.

The value of an asset must be related to the benefits or returns we expect to receive from
holding it. We call those returns the asset’s future cash flows (we will define cash flow
more concretely and technically later). We also need to recognize that a given amount of
money received in the future is worth less than the same amount of money received today.
Money received today gives us the option of immediately spending and consuming it. So
money has a time value. When valuing an asset, before adding up the estimated future cash
flows, we must discount each cash flow back to the present: We reduce the cash flow’s
value with respect to how far away it is in time. The two elements of discounted cash flow
valuation—estimating the cash flows, and discounting the cash flows to account for the
time value of money—provide the economic rationale for discounted cash flow valuation.
Additional intuition comes from the observation that in the baseline case, in which the tim-
ing and amounts of future cash flows are known with certainty, if we invest an amount
equal to the present value of future cash flows at the given discount rate, that investment
will replicate all of the asset’s cash flows (with no money left over).

For some assets, such as government debt, cash flows may be essentially known with
certainty—that is, they are risk-free. The appropriate discount rate for a risk-free cash flow
is a risk-free rate of interest. For example, if an asset has a single, certain cash flow of $100
to be received in two years, and the risk-free interest rate is 5 percent a year, the value of the
asset is the present value of $100 discounted at the risk-free rate, $100/(1.05)* = $90.70.

In contrast to risk-free debt, future cash flows for equity investments are not known
with certainty—they are risky. Introducing risk makes applying the present value approach
much more challenging. The most common approach to dealing with risky cash flows in-
volves two adjustments relative to the risk-free case. First, we discount the expected value
of the cash flows, viewing the cash flows as random variables. Second, we adjust the dis-
count rate to reflect the risk of the cash flows.

The following equation expresses the concept that an asset’s value is the present
value of its (expected) future cash flows:

2 CF,
R v

where

Vo = the value of the asset at time ¢ = 0 (today)
CF; = the cash flow (or the expected cash flow, for risky cash flows) at time ¢
r = the discount rate or required rate of return

! The expected value of a random quantity is the mean or average value of its possible outcomes, in which each
outcome’s weight in the average is its probability of occurrence. See DeFusco, McLeavey, Pinto, and Runkle
(2001) for all statistical concepts used in this book.
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For simplicity, we represent the discount rate in Equation 2-1 as the same for all time
periods, a flat term structure of discount rates. The analyst has the latitude in this model,
however, to apply different discount rates to different cash flows.>

Equation 2-1 gives an asset’s value from the perspective of today (+ = 0). Likewise,
an asset’s value at some point in the future equals the value of all subsequent cash flows
discounted back to that point in time. Example 2-1 illustrates these points.

EXAMPLE 2-1. Value as the Present Value of Future Cash Flows.

We expect an asset to generate cash flows of $100 in one year, $150 in two years, and
$200 in three years. The value of this asset today, using a 10 percent discount rate, is

100 150 200
= Tt 7+ 3
(1.10)' (1102 (1.10)

= 90.909 + 123.967 + 150.263 = $365.14

Vo

The value at z = 0 is $365.14. We use this same logic to value an asset at a future
date. The value of the asset at + = 1 is the present value, discounted back to t = 1,
of all cash flows after this point. This value, V;, is

150 200
= T T 2
(1.10)'  (1.10)
= 136.364 + 165.289 = $301.65

Vi

At any point in time, the asset’s value is the value of future cash flows (CF)
discounted back to that point. Because V, represents the value of CF, and CF; at
t = 1, the value of the asset at r = 0 is also the present value of CF, and V;:

100 301.653
= it 1
(1.10)'  (1.10)
= 90.909 + 274.23 = $365.14

Vo

Finding Vj, as the present value of CF,, CF,, and CF; is logically equivalent to
finding V, as the present value of CF; and V.

Although the principles behind discounted cash flow valuation are simple, applying
the theory to equity valuation can be challenging. Four broad steps in applying DCF analy-
sis to equity valuation are

® choosing the class of DCF model—equivalently, selecting a specific definition of
cash flow;

® forecasting the cash flows;

2 Different discount rates could reflect different degrees of cash flow riskiness or different risk-free rates at
different time horizons. Differences in cash flow riskiness may be caused by differences in business risk,
operating risk (use of fixed assets in production), or financial risk or leverage (use of debt in the capital
structure). The simple expression given is adequate for the discussion, however.
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2.2 STREAMS OF
ExPECTED CASH
FLows

® choosing a discount rate methodology; and
® cstimating the discount rate.

In the next section, we present an overview of three alternative definitions of cash flow.
The selected cash flow concept defines the type of DCF model we can use: the dividend
discount model, the free cash flow model, or the residual income model. The next section
also broadly characterizes the types of valuation problems for which analysts often choose
a particular model. (We supply further details when each model is discussed individually.)
Then, in Section 2.3, we discuss choosing a discount rate methodology and estimating the
discount rate. We leave the discussion of cash flow forecasting to the chapters on each al-
ternative DCF model.

In present value models of stock valuation, the three most widely used definitions of re-
turns are dividends, free cash flow, and residual income. We discuss each definition in turn.

The dividend discount model defines cash flows as dividends. The basic argument
for using this definition of cash flow is that an investor who buys and holds a share of stock
generally receives cash returns only in the form of dividends.’ In practice, analysts usually
view investment value as driven by earnings. Does the definition of cash flow as dividends
ignore earnings not distributed to shareholders as dividends? Reinvested earnings should
provide the basis for increased future dividends. Therefore, the DDM accounts for rein-
vested earnings when it takes all future dividends into account. Because dividends are less
volatile than earnings and other return concepts, the relative stability of dividends may
make DDM values less sensitive to short-run fluctuations in underlying value than alterna-
tive DCF models. Analysts often view DDM values as reflecting long-run intrinsic value.

A stock either pays dividends or does not pay dividends. A company might not pay
dividends on its stock because the company is not profitable and has no cash to distribute.
Also, a company might not pay dividends for the opposite reason: because it is very prof-
itable. For example, a company may reinvest all earnings—paying no dividends—to take
advantage of profitable growth opportunities. As that company matures and faces fewer
attractive investment opportunities, it may initiate dividends.

There are international differences in dividend policy. As one contrast, more than
90 percent of the FTSE Eurotop 300 stocks pay dividends, compared with approximately
70 percent of the stocks in the S&P 500 as of the beginning of 2002.* Nevertheless, in the
United States, the majority of all companies with publicly traded shares do not pay divi-
dends, and the fraction of dividend-paying companies has been declining. According to
Fama and French (2001), 20.8 percent of U.S. stocks paid dividends in 1999, compared
with 66.5 percent in 1978. This decline was caused by a reduced propensity to pay divi-
dends over time as well as an increase in the population of smaller publicly traded compa-
nies with low profitability and large growth opportunities.” Can we apply the DDM to
non-dividend paying companies? In theory we can, as we will illustrate later, but in prac-
tice we generally do not.

Predicting the timing of dividend initiation and the magnitude of future dividends
without any prior dividend data or specifics about dividend policy to guide the analysis is

3 Corporations can also effectively distribute cash to stockholders through stock repurchases (also called
buybacks). This fact does not affect the argument, however.

* Financial Times of London, January 28, 2002.

® Even controlling for profitability and growth opportunities, the propensity of companies to pay dividends has
been declining in the U.S. markets, according to Fama and French (2000).
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generally not practical. For a non-dividend-paying company, analysts usually prefer a
model that defines returns at the company level (as free cash flow or residual income—we
define these concepts shortly), rather than at the stockholder level (as dividends). Another
consideration in the choice of models relates to ownership perspective. An investor pur-
chasing a small ownership share does not have the ability to meaningfully influence the
timing or magnitude of the distribution of the company’s cash to shareholders. That per-
spective is the one taken in applying a dividend discount model. The only access to the
company’s value is through the receipt of dividends, and dividend policy is taken as a
given. If dividends do not bear an understandable relation to value creation in the company,
applying the DDM to value the stock is prone to error.

Generally, the definition of returns as dividends, and the DDM, is most suitable when

¢ the company is dividend-paying (i.e., the analyst has a dividend record to analyze);

o the board of directors has established a dividend policy that bears an understandable
and consistent relationship to the company’s profitability; and

¢ the investor takes a non-control perspective.

Often, companies with established dividends are seasoned companies, profitable but oper-
ating outside the economy’s fastest-growing subsectors. Professional analysts often apply
a dividend discount model to value the common stock of such companies.

EXAMPLE 2-2. Occidental Petroleum and Hormel Foods: Is the DDM
an Appropriate Choice?

As director of equity research at a brokerage, you have final responsibility in the
choice of valuation models. Two analysts have approached you on the use of a
dividend discount model: an oil industry analyst examining Occidental Petroleum
Corporation (NYSE: OXY) and a food industry analyst examining Hormel Foods
(NYSE: HRL). Table 2-1 gives the most recent 10 years of data. (In the table, EPS
is earnings per share, DPS is dividends per share, and payout ratio is DPS divided
by EPS. “E$4.92” means that $4.92 is an estimated value).

TABLE 2-1  OXY and HRL: The Earnings and Dividends Record

1993 1994 1995 1996 1997 1998 1999 2000 2001

1992
oxY
EPS $0.41
DPS $1.00
Payout Ratio 244%
HRL
EPS $0.62
DPS $0.18

Payout Ratio 29%

$0.12 —-$036  $1.31 $1.86 $0.39 $0.88 $1.58 $4.26 E$4.92
$1.00 $1.00 $1.00 $1.00 $1.00 $1.00 $1.00 $1.00 $1.00
833% NM* 76% 54% 256% 114% 63% 23% E20%

$0.66 $0.77 $0.79 $0.52 $0.72 $0.93 $1.11 $1.20 $1.30
$0.22 $0.25 $0.29 $0.30 $0.39 $0.32 $0.33 $0.35 $0.37
33% 32% 37% 58% 54% 34% 30% 29% 28%

*NM = Not meaningful

Source: Standard & Poor’s Stock Reports.
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Answer the following questions based on the informatton in Table 2.1:

1. State whether a dividend discount model is an appropriate choice for valuing
OXY. Explain your answer.

2. State whether a dividend discount model is an appropriate choice for valuing
HRL. Explain your answer.

Solution to 1. Based only on the data given in Table 2-1, a DDM does not
appear to be an appropriate choice for OXY. Although OXY is dividend-paying,
OXY’s dividends do not bear an understandable and consistent relationship to
earnings. Dividend payout ratios have varied from 833 percent to 20 percent when
earnings have been positive. Dividends have been constant at $1.00 a share
throughout the period, and earnings have been very volatile. If the volatility
reflected only random, transitory effects on profitability, the analyst might consider
a DDM. However, earnings since 1998 appear to be at a consistently higher level
than in 1992-94. Expected EPS of $4.92 in 2001 represents a 12-fold increase from
$0.41 in 1992. Because dividends do not appear to adjust to reflect changes in
value, applying a DDM to OXY is probably inappropriate. Valuing OXY on another
basis, such as company-level definition of cash flows, is more appropriate.

Solution to 2. The historical earnings of HRL show a long-term upward
trend, with the exception of 1996 and 1997. Although you might want to research
those divergent payout ratios, HRL’s dividends have generally followed its growth in
earnings. Dividends per share of $0.37 in 2001 were roughly twice the level of $0.18
in 1992, and earnings per share have also doubled over that period. In summary,
because HRL is dividend-paying and dividends bear an understandable and con-
sistent relationship to earings, using a DDM to value HRL is appropriate.

Valuation is a forward-looking exercise. In practice, the analyst would check
for public disclosures concerning changes in dividend policy going forward. We
will return to discuss the valuation of Hormel stock in Example 2-22.

A second definition of returns is free cash flow. The term cash flow has been given
many meanings in different contexts. Above, we have used the term informally, referring to
returns to ownership (equity). We now want to give it a more technical meaning, related to
accounting usage. Over a given period of time, a company can add to cash (or use up cash)
by selling goods and services. This money is cash flow from operations (for that time pe-
riod). Cash flow from operations is the critical cash flow concept addressing a business’s
underlying economics. Companies can also generate (or use up) cash in two other ways.
First, a company affects cash through buying and selling assets, including investment and
disinvestment in plant and equipment. Second, a company can add to or reduce cash
through its financing activities. Financing includes debt and equity. For example, issuing
bonds increases cash, and buying back stock decreases cash (all else equal).®

¢ Internationally, accounting definitions may not be fully consistent with the above concepts in distinguishing
between types of sources and uses of cash. Although the implementation details are not the focus here, an example
can be given. U.S. generally accepted accounting principles (GAAP) include a financing item, net interest
payments, in cash flow from operating activities, so careful analysts working with U.S. accounting data often add
back after-tax net interest payments to cash flow from operating activities when calculating cash flow from
operations. Under International Accounting standards, companies may or may not include interest exposed as an
operating cash flow.
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Assets supporting current sales may need replacement because of obsolescence or
wear and tear, and the company may need new assets to take advantage of profitable
growth opportunities. The concept of free cash flow responds to the reality that, for a going
concern, some of the cash flow from operations is not “free” but rather needs to be com-
mitted to reinvestment and new investment in assets. Free cash flow to the firm (FCFF) is
cash flow from operations minus capital expenditures. Capital expenditures—reinvestment
in new assets, including working capital—are needed to maintain the company as a going
concern, so only that part of cash flow from operations remaining after such reinvestment
is “free.” (This definition is conceptual; Chapter 3 defines free cash flow concepts in
detail.) FCFF is the part of the cash flow generated by the company’s operations that can be
withdrawn by bondholders and stockholders without economically impairing the com-
pany. Conceptually, the value of common equity is the present value of expected future
FCFF—the total value of the company—minus the market value of outstanding debt.

Another approach to valuing equity works with free cash flow to equity. Free cash
flow to equity (FCFE) is cash flow from operations minus capital expenditures, or FCFF,
from which we net all payments to debtholders (interest and principal repayments net of
new debt issues). Debt has a claim on the cash of the company that must be satisfied before
any money can be paid to stockholders, so money paid on debt is not available to common
stockholders. Conceptually, common equity can be valued as the present value of expected
FCFE. FCFF is a pre-debt free cash flow concept; FCFE is a post-debt free cash flow con-
cept. The FCFE model is the baseline free cash flow valuation model for equity, but the
FCFF model may be easier to apply in several cases, such.as when the company’s leverage
(debt in its capital structure) is expected to change significantly over time, as we will dis-
cuss in more detail in the chapter on free cash flow valuation.

Valuation using a free cash flow concept is popular in current investment practice.
We can calculate free cash flow (FCFF or FCFE) for any company. We can always examine
the record of free cash flows, in contrast to dividends. FCFE can be viewed as measuring
what a company can afford to pay out in dividends. Even for dividend-paying companies,
a free cash flow model valuation may be preferred when dividends exceed or fall short of
FCFE by significant amounts.” FCFE also represents cash flow that can be redeployed
outside the company without affecting the company’s capital investments. A controlling
equity interest can effect such a redeployment. As a result, free cash flow valuation is ap-
propriate for investors who want to take a control perspective. (Even a small shareholder
may want to take such a perspective when there is potential for the company to be ac-
quired, because stock price should reflect the price an acquirer would pay.)

Just as there are cases in which an analyst would find it impractical to apply the
DDM, applying the free cash flow approach is a problem in some cases. Some companies
have intense capital demands and, as a result, have negative expected free cash flows far
into the future. As one example, a retailer may be constantly constructing new outlets and
be far from saturating even its domestic market. Even if the retailer is currently very prof-
itable, free cash flow may be negative indefinitely because of the level of capital expendi-
tures. The present value of a series of negative free cash flows is a negative number: The
use of a free cash flow model may entail a long forecast horizon to capture the point at
which expected free cash flow turns positive. The uncertainty associated with distant fore-
casts may be considerable. In such cases, the analyst may have more confidence using
another approach, such as residual income valuation.

7 In theory, when period-by-period dividends equal FCFE, the DDM and FCFE models should value stock
identically, if all other assumptions are consistent. See Miller and Modigliani (1961), a classic reference for the
mathematics and theory of present value models of stock value.
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Generally, defining returns as free cash flow and using the FCFE (and FCFF) models
are most suitable when

® the company is not dividend-paying;
e the company is dividend-paying but dividends significantly exceed or fall short of
free cash flow to equity;

® the company’s free cash flows align with the company’s profitability within a fore-
cast horizon with which the analyst is comfortable; and

¢ the investor takes a control perspective.

The third and final definition of returns that we will discuss in this overview is resid-
ual income. Conceptually, residual income for a given time period is the earnings for that
period in excess of the investors’ required return on beginning-of-period investment (com-
mon stockholders’ equity). Suppose shareholders’ initial investment is $200 million, and
the required rate of return on the stock is 8 percent. The required rate of return is investors’
opportunity cost for investing in the stock: the alternative return that investors forgo
when investing in the stock. The company earns $18 million in the course of a year. How
much value has the company added for shareholders? A return of 0.08 X $200 million =
$16 million just meets the amount investors could have earned in an equivalent-risk invest-
ment (by the definition of opportunity cost). Only the residual or excess amount of
$18 million — $16 million = $2 million represents value added, or an economic gain, to
shareholders. So, $2 million is the company’s residual income for the period. The residual
income approach attempts to match profits to the time period in which they are earned (but
not necessarily realized as cash); in contrast to accounting net income (which has the same
goal in principle), however, residual income attempts to measure the value added in excess
of opportunity costs.

The residual income model states that a stock’s value is book value per share plus the
present value of expected future residual earnings. (Book value per share is common stock-
holders’ equity divided by the number of common shares outstanding.) In contrast to the
dividend and free cash flow models, the residual income model introduces a stock concept,
book value per share, into the present value expression. Nevertheless, the residual income
model can be viewed as a restatement of the dividend discount model, using a company-
level return concept. Dividends are paid out of earnings and are related to earnings and
book value through a simple expression.® The residual income model is a useful addition to
an analyst’s toolbox. Because we can always calculate the record of residual income, we
may use a residual income model for both dividend-paying and non-dividend-paying
stocks. Analysts may choose a residual income approach for companies with negative ex-
pected free cash flows within their comfortable forecast horizon. In such cases, a residual
income valuation often brings the recognition of value closer to the present as compared
with a free cash flow valuation, producing higher value estimates.

8 Book value of equity at ¢ = (Book value of equity at r — 1) + (Earnings over ¢ — 1 to r) — (Dividends paid at ),
so long as anything that goes through the balance sheet (affecting book value) first goes through the income
statement (reflected in earnings), apart from ownership transactions. The condition that all changes in the book
value of equity other than transactions with owners are reflected in income is known as clean surplus
accounting. U.S. and international accounting standards do not always follow clean surplus accounting; the
analyst, therefore, in using this expression, must critically evaluate whether accounting-based results conform to
clean surplus accounting and, if they do not, adjust them appropriately.
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2.3 DISCOUNT
RATE
DETERMINATION

The residual income model has an attractive focus on profitability in relation to
opportunity costs.” Knowledgeable application of the residual income model requires a de-
tailed knowledge of accrual accounting; consequently, in cases for which the dividend
discount model is suitable, analysts may prefer it as the simpler choice. Management
sometimes exercises its discretion within allowable accounting practices to distort the ac-
curacy of its financials as a reflection of economic performance. If the quality of account-
ing disclosure is good, the analyst may be able to calculate residual income by making
appropriate adjustments (to reported net income and book value, in particular). In some
cases, the degree of distortion and the quality of accounting disclosure can be such that the
application of the residual income model is error-prone.

Generally, the definition of returns as residual income, and the residual income
model, is most suitable when

¢ the company is not dividend-paying, as an alternative to a free cash flow model; or

o the company’s expected free cash flows are negative within the analyst’s comfortable
forecast horizon.

In summary, the three most widely used definitions of returns to investors are divi-
dends, free cash flow, and residual income. Although claims are often made that one cash
flow definition is inherently superior to the rest—often following changing fashions in in-
vestment practice—a more flexible viewpoint is practical. The analyst may find that one
model is more suitable to a particular valuation problem. The analyst may also develop more
expertise in applying one type of model. In practice, skill in application-—in particular,
the quality of forecasts—is frequently decisive for the usefulness of the analyst’s work.

In the next section, we discuss a task that we face no matter which DCF model we
apply: the determination of the discount rate. We will then present the dividend discount
model in detail.

In a previous section, we stated that two of the tasks in applying DCF analysis to equity
valuation are choosing a discount rate methodology and estimating the discount rate. In
this section, we present and illustrate the major alternative methods available for determin-
ing the discount rate. (Discount rate is a general term for any rate used in finding the pres-
ent value of a future cash flow.)

In choosing a discount rate, we want it to reflect both the time value of money and
the riskiness of the stock. The risk-free rate represents the time value of money. A risk pre-
mium represents compensation for risk, measured relative to the risk-free rate. The risk
premium is an expected return in excess of the risk-free rate that is related to risk. When
we decide on a discount rate that reflects both the time value of money and an asset’s risk,
as we perceive it, we have determined our required rate of return. A required rate of re-
turn is the minimum rate of return required by an investor to invest in an asset, given the
asset’s riskiness. Sometimes we refer to the required rate of return for an asset. This is a
required rate of return on an asset that we infer using market data, which should represent
a type of consensus perspective on the asset’s risk. Generally, we use such required rates of
return in DCF valuation. In this book, we use the notation r for the required rate of return
on the asset we are discussing. The required rate of return on common stock is also known
as the cost of equity.

? Executive compensation schemes are sometimes based on a residual income concept, including branded
variations such as Economic Value Added (EVA®) from Stern Stewart & Co.
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Whether we define cash flow as dividends, free cash flow to equity, or residual in-
come, we use a cost-of-equity concept of the required rate of return, because each of those
return concepts is a post-debt flow to equity. If we use a FCFF valuation model, we are
defining cash flows as the cash flows available to bondholders, common stockholders, and
preferred stockholders, if any. Consequently, in FCFF valuation, we use the cost of capital
(taking into account all sources of financing) as the required rate of return. To use the pre-
cise term, we use the weighted-average cost of capital—the weighted average of the cost
of equity, the after-tax cost of debt,'® and the cost of preferred stock. The weight on each
cost component is the fraction of total long-term financing (common stock, debt, preferred
stock) that each financing source represents, at market values, in the company’s desired or
target capital structure. No matter what cash flow concept we use, we need to calculate the
cost of equity. The cost of equity is the most challenging element in discount-rate determi-
nation and will be our focus in this discussion.

We present two major approaches to determining the cost of equity:

® an equilibrium model method, based on either the capital asset pricing model
(CAPM) or arbitrage pricing theory (APT), and

¢ the bond yield plus risk premium method.

Equilibrium methods are based on formal economic models. (Equilibrium describes a
condition in which supply equals demand.) These models address in particular the struc-
ture of the risk premium that we add to the risk-free rate. The bond yield plus risk premium
method is based on empirical relationships.

The CAPM states that the expected return on an asset is related to its risk as mea-
sured by beta:

E(R;) = Rp + BlERy) — Rl (2-2)
where

E(R;) = the expected return on asset i given its beta
Ry = the risk-free rate of return
E(Ry;) = the expected return on the market portfolio
[; = the asset’s sensitivity to returns on the market portfolio, equal to
Cov (R, Ryp/Var(Ryy)

The term in square brackets is the market risk premium, the expected return on the market
minus the risk-free rate. The CAPM thus states that the expected return on an asset, given its
beta, is the risk-free rate plus a risk premium equal to beta times the market risk premium. In
practice, we always estimate beta with respect to an equity market index when using the
CAPM to estimate the cost of equity. So in practice, discussing equity, we are concerned
specifically with the equity risk premium (defining the market as the equity market).

We can use the CAPM-based expected rate of return for acommon stock as the cost of
equity in a DCF valuation. That rate is E(R;) = r, the required rate of return on equity. Given
that the CAPM describes equilibrium, so that all risk is captured by beta, investors make risk
adjustments based on beta. We must clearly distinguish between the expected return given
by a model, which is an equilibrium expected return (an estimate of the fair return) based on
a model, and an individual’s expected return on an asset based on current market prices
(which may differ from intrinsic value). The CAPM can be used in any national market.

19 1n some countries, including the United States, interest on debt is tax deductible, which reduces its cost.
Common and preferred stock dividends are not tax deductible, so an after-tax/before-tax distinction is not made
for those components of the cost of capital.
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EXAMPLE 2-3. Calculating the Cost of Equity Using the CAPM.

You are valuing J.C. Penney Company (NYSE: JCP), a major consumer goods
retailer, as of the end of 2001. As one step, you need to estimate the required rate of
return on JCP stock. Based on its beta of 0.55, a historical risk premium of
5.7 percent, and a risk-free rate of 5.7 percent, the required rate of return on JCP
according to the CAPM is Ry + BJE(Ry) — Rg] = 0.057 + (0.55 X 0.057) =
0.08835, or 8.8 percent. (In this case, the risk-free rate and the risk premium
happen to be the same.)

To use the CAPM, we need to answer two questions:

® What proxy for risk-free rate of return do we adopt?'!

® How do we define and estimate the equity risk premium?

The definition of the risk-free rate should be coordinated with how the equity risk premium
is calculated.

The choices for the risk-free rate are a short-term government debt rate, such as a
30-day T-bill rate, or a long-term government bond yield to maturity. Common stock has
no maturity date. As a consequence, common stock is a long-duration asset (Fabozzi
[2000] discusses duration as a measure of the futurity of an asset’s cash flows). Because it
is logical to match the duration of the risk-free measure to the duration of the asset being
valued, this book uses the current yield to maturity on a liquid long-term government bond
as the risk-free rate. The available maturities of government bonds change over time and
differ among national markets. If a 20-year maturity is available and trades in a liquid mar-
ket, however, its yield is a reasonable choice as an estimate of the risk-free rate for equity
valuation.'? In many international markets, only bonds of shorter maturity are available or
have a liquid market. A 10-year government bond yield is another common choice.

We need to address estimation of the equity risk premium to have a workable
method. Clearly, to be consistent, the equity risk premium should be relative to a long-term
government bond yield. So we define the equity risk premium as the expected return on a
broad equity index in excess of the long-term government bond yield to maturing (or
yield). The CAPM estimate of the cost of equity is then

CAPM cost of equity = Current long-term government bond yield
+ Stock’s beta X Estimated equity risk premium relative to the
long-term yield (2-3)

Two broad approaches exist for estimating the equity risk premium, one based on historical
average differences between equity market returns and government debt returns, the other
based on expectational data (for example, expected earnings on the equity index). When re-
liable, long-term records of equity return are available, the historical method is the most fa-
miliar and popular choice. An expectational method is consistent with the forward-looking
nature of valuation; it may be the only available alternative for an emerging stock market.

'! In this context, a proxy is something used to represent a concept.

'2 The Tbbotson U.S. long-term government bond yield is based on a portfolio of 20-year average maturity
T-bonds. We use that series in the suggested historical estimate of the U.S. equity risk premium.
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In taking a historical approach, we face a choice between using the arithmetic mean
return (typically, the average of one-year rates of return) and using the geometric mean
return (the compound rate of growth of the index over the study period). The arithmetic
mean more accurately measures average one-period returns; the geometric mean more
accurately measures multiperiod growth. The dilemma is that the CAPM (as well as the
APT) is a single-period model, suggesting the use of the arithmetic mean; but common
stock investment often has a long time horizon, and valuation involves discounting cash
flows over many periods, suggesting the use of the geometric mean. Estimates of risk pre-
miums using geometric means are consistently smaller than estimates using arithmetic
means, and the differences can be significant. We can illustrate this concept for U.S. mar-
kets using data from Stocks, Bonds, Bills, and Inflation, published annually by Ibbotson
Associates, given in Table 2-2.

TABLE 2-2 U.S. Annual Total Returns: 1926-2000

Geometric Arithmetic Standard
Series Mean (%) Mean (%) Deviation (%)
Common stocks 11.0 13.0 20.2
Small company stocks 12.4 17.3 334
Long-term corporate bonds 5.7 6.0 8.7
Long-term government bonds 53 5.7 94
Intermediate-term government bonds 53 5.5 5.8
Treasury bills 3.8 39 32
Inflation 3.1 32 4.4

Source: Ibbotson Associates.

Using long-term government bond returns as a proxy for the risk-free rate of return and
geometric means, the historical estimate of the U.S. equity risk premium is 5.7 percent
(11.0 percent minus 5.3 percent).'® Using arithmetic means, we arrive at an estimate of
7.3 percent (13.0 percent minus 5.7 percent). Although the debate is inconclusive, this
book uses geometric means, not only for the previously given reasons but also because
geometric means produce estimates of the equity risk premium that are more consistent
with the predictions of economic theory.' To summarize, we can calculate the historical
estimate of the market risk premium as the historical geometric mean return on a represen-
tative equity index minus the historical geometric mean return on long-term government
bonds in the same country’s markets.

Table 2-3 shows historical estimates of the equity risk premium for 12 major markets
over the period 1900-2000.

Historical estimates of the equity premiums have limitations. Survivorship bias,
which results when poorly performing companies are removed from membership in an
index, tends to inflate historical estimates of the equity risk premium (the data in Table 2-3

'3 Calculating the geometric mean of the difference of two series as the difference in geometric means involves
an approximation with a negligible error.

!4 See Mehra and Prescott (1985). The relatively large size of the historical U.S. equity premium relative to that
predicted by theory, given estimates of investors’ risk aversion, is known as the “equity premium puzzle.” The
geometric mean was also the choice of Dimson, Marsh, and Staunton (2000) in their authoritative survey of
world equity markets.
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TABLE 2-3 Historical Equity Risk Premiums around the World: 1900-2000
Equity Risk Premium Equity Risk Premium
Country (based on long bond rate) (based on T-bill rate)
Australia 5.9% 7.1%
Canada 4.6 4.6
Denmark (from 1915) 2.5 2.8
France 5.0 7.7
Germany (98 years ex-1923/4) 6.9 5.1
Italy 50 7.1
Japan 6.4 7.5
Netherlands 4.8 52
Sweden 5.8 6.1
Switzerland (from 1911) 2.8 4.3
United Kingdom 5.3 49
United States 4.6 5.8
Average 5.0 5.7

Source: Dimson, Marsh, and Staunton (2000).

reflect a correction for survivorship bias, however).'® Because of the great volatility in eq-
uity returns, a long data series is needed to estimate the premium with any precision, even
assuming the target (the underlying value) is fixed. However, there is evidence from a
number of markets that the equity risk premium varies over time. Data from distant periods
may be questionably relevant for the future, our concern in valuation. To address this con-
cern, we can use an estimator of the equity risk premium based explicitly on expectational
data. Probably the most frequently encountered estimate of this type (that is, based on ex-
pectational data) is the Gordon growth model (GGM) equity risk premium estimate: '°

GGM equity risk premium estimate =

(Dividend yield on the index based on year-ahead forecasted dividends

+ Consensus long-term earnings growth rate)

— Current long-term government bond yield 2-4)

As of the end of 2001, the consensus future five-year earnings growth rate on the S&P
500 Index was 7.0 percent, according to First Call/Thomson Financial (compared with
a 12.15 percent earnings growth rate over the previous five years). Based on consensus
forecasts of the next year’s earnings and an S&P 500 level of 1145, the forecasted dividend
yield was 1.2 percent. The 20-year U.S. government bond yield was 5.8 percent.

15 Copeland, Koller, and Murrin (2000) recommend a downward adjustment of 1.5 percent to 2.0 percent for
survivorship bias in the S&P 500 Index, using arithmetic mean estimates. In their development of the
Millennium Book series, Dimson et al. took great care to correct for survivorship data.

16 Recent examples of the application of this model (to U.S. markets) are Jagannathan, McGrattan, and
Scherbina (2000) and Fama and French (2001). The Gordon growth model estimate has also been used in
institutional research for international markets (Stux 1994). Most analysts forecast the earnings growth rate
rather than the dividend growth rate, which is technically specified in theory, so we use the earnings growth rate
in the above expression. Given a constant dividend payout ratio, a reasonable approximation for broad equity
indexes, the two growth rates should be equal. We present the Gordon growth model later in this chapter.
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Therefore, according to Equation 2-4, the Gordon growth model estimate of the U.S. eq-
uity risk premium was 0.012 + 0.070 — 0.058 = 0.024, or 2.4 percent. As with any ap-
proach to estimating the risk premium, the Gordon growth model has possible limitations.
The fact that different approaches may lead to different premium estimates and possibly
different actions is part of the challenge of valuation.!’

The CAPM is an established method of estimating the cost of equity. Its strengths are
simplicity and familiarity. Beta is easily obtained from a variety of sources. The balance of
evidence, however, shows that the CAPM beta describes risk incompletely. In practice, co-
efficients of determination (R-squared) for individual stocks’ beta regressions may range
from 2 percent to 40 percent, with many under 10 percent. For many markets, evidence
suggests that multiple factors drive returns. At the cost of greater complexity and expense,
the analyst can consider using an equilibrium model based on multiple factors. Such mod-
els are known as arbitrage pricing theory (APT) models. Whereas the CAPM adds a single
risk premium to the risk-free rate, APT models add a set of risk premiums. APT models
have the form

E(R)) = Ry + (Risk premium); + (Risk premium),
+ --- + (Risk premium)g @9

where (Risk premium); = (Factor sensitivity); X (Factor risk premium),. Factor sensitiv-
ity is the asset’s sensitivity to a particular factor (holding all other factors constant). The
factor risk premium is the factor’s expected return in excess of the risk-free rate.'®

One type of APT model incorporates company-specific attributes. An example of
such models is the Fama—French (1993) three-factor model. This model’s factors are

* RMREF, the return on a value-weighted equity index in excess of the one-month T-bill
rate.

® SMB (small minus big), a size (market capitalization) factor. SMB is the average
return on three small-cap portfolios minus the average return on three large-cap
portfolios.

e HML (high minus low), the average return on two high book-to-market portfolios
minus the average return on two low book-to-market portfolios."

A second type of APT model employs macroeconomic factors. For example, the
Burmeister, Roll, and Ross (1994) or BIRR model is based on five macroeconomic factors
that affect the average returns of U.S. stocks. The five factors are the following:

® Confidence risk, the unanticipated change in the return difference between 20-year
corporate and 20-year government bonds. (When investors’ confidence is high, in-
vestors should be willing to accept a smaller reward for bearing this risk, hence the
name.)

17 Fama and French (2001) found that prior to 1950, the historical and Gordon growth model estimates for the
U.S. equity risk premium agree, but from 1950-99, the Gordon growth model estimate averages less than half
the historical estimate. They attribute the difference to the effect of positive earnings surprises relative to
expectations on realized returns.

'8 For a slightly more technical statement of the APT, see Chapter 11 of DeFusco, McLeavey, Pinto, and Runkle
(2001).

'? See http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/ for more information on the Fama—French
model and factor data information.
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® Time horizon risk, the unanticipated change in the return difference between 20-year
government bonds and 30-day Treasury bills. This factor reflects willingness to in-
vest for the long term.

® Inflation risk, the unexpected change in the inflation rate. Nearly all stocks have nega-
tive sensitivity to this factor, as their returns decline with positive surprises in inflation.

® Business-cycle risk, the unexpected change in the level of real business activity.

® Market-timing risk, the portion of the S&P 500 total return that is not explained by
the first four risk factors. Almost all stocks have positive sensitivity to this factor.

Each of the five BIRR factors can be interpreted as affecting the numerator or the denomi-
nator of Equation 2-1, the DCF valuation equation. Equation 2-6 is the equation for the
BIRR model for the United States, using factor risk premium values in Burmeister et al;
that study estimated risk premiums relative to the T-bill rate.

E(R;) = T-bill rate + (Sensitivity to confidence risk X 2.59%)

— (Sensitivity to time horizon risk X 0.66%) — (Sensitivity to inflation risk

X 4.32%) + (Sensitivity to business-cycle risk X 1.49%) + (Sensitivity

to market-timing risk X 3.61%) (2-6)

EXAMPLE 2-4. Calculating the Cost of Equity Using an APT Model.

You have estimated the factor sensitivities of Johnson & Johnson, Inc. common
stock (NYSE: JNJI) on BIRR factors. These are given in Table 2-4, with the factor
sensitivities of the S&P 500 for comparison.

TABLE 2-4 Factor Sensitivities in the BIRR Model

JNJ Factor S&P 500 Factor

Risk Factor Sensitivity Sensitivities
Confidence risk 0.17 0.27
Time horizon risk 0.74 0.56
Inflation risk -0.15 -0.37
Business-cycle risk 1.16 1.71
Market-timing risk 0.72 1.00

Using the factor risk premiums estimated by Burmeister et al. and with a T-bill
rate of 5 percent, calculate the required rate of return for JNJ using the multifactor
model.

The required rate of return for JNJ is

r=5.00% + (0.17 X 2.59%) — (0.74 X 0.66%) — (—0.15 X 4.32%)
+ (1.16 X 1.49%) + (0.72 X 3.61%) = 9.93%

Using the CAPM or APT, at least three possible sources of error exist in our cost-of-
equity estimates: model uncertainty (concerning whether the model is correct), input
uncertainty (for example, are the equity risk premium and risk-free rate used in the CAPM
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correct?), and uncertainty about the true current value of the stock’s beta or factor sensitiv-
ity or sensitivities. (When we obtain beta by conducting the needed regression of stock re-
turns on an equity index’s returns ourselves, we should check the #-statistic of beta and
note the regression’s R-squared as indicators of the usefulness of CAPM for explaining re-
turns on the stock.)* Having an alternative to the CAPM and APT is useful. For companies
with publicly traded debt, the bond yield plus risk premium method provides a quick es-
timate of the cost of equity.”’ The estimate is

BYPRP cost of equity = YTM on the company’s long-term debt
+ Risk premium 2-7)

The yield to maturity (YTM) on the company’s long-term debt incorporates the time value
of money and default risk, which is related to the business’s profitability and leverage. The
risk premium compensates for the additional risk of equity compared with debt (debt has a
prior claim on the cash flows of the company). In U.S. markets, the typical risk premium
added is 3—4 percent, based on experience.

EXAMPLE 2-5. The Cost of Equity of IBM from Two Perspectives.

You are valuing the stock of International Business Machines Corporation (NYSE:
IBM) as of December 21, 2001, and you have gathered the following information:

20-year T-bond yield to maturity: 5.8%
IBM 8.375s of 2019 yield to maturity: 6.238%

The IBM bonds, you note, are investment grade (rated Al by Standard & Poor’s
and A+ by Moody’s Investors Service). The beta on IBM stock is 1.24.

1. Calculate the cost of equity using the CAPM. Assume that the equity risk pre-
mium is 5.7 percent.

2. Calculate the cost of equity using the bond yield plus risk premium approach,
with a risk premium of 3 percent.

3. Suppose you found that IBM stock, which closed at 121.45 on December 21,
2001, was slightly undervalued based on a DCF valuation using the CAPM
cost of equity from Question 1. Does the alternative estimate of the cost of
equity from Question 2 support the conclusion based on Question 1?7

Solution to 1. E(R) = 0.058 + 0.057B; = 0.058 + 0.057 X 1.24 = 0.058
+ 0.0706 = 0.1286, or 12.9%.

Solution to 2. 'We add 3 percent to the IBM bond YTM: 6.238% + 3% =
9.238%, or 9.2%. Note that the difference between the IBM and T-bond YTM is
0.438 percent, or 44 basis points. This amount plus 3 percent is the total risk
premium versus Treasury debt.

%0 See DeFusco et al. (2001) for definitions of these terms and a discussion of issues surrounding estimating
beta.

2! Although simple, the method has been used in serious contexts. For example, the Board of Regents of the
University of California in a retirement plan asset/liability study (July 2000) used the 20-year T-bond rate plus
3.3 percent as the single estimate of the equity risk premium.
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Solution to 3. Undervalued means that the value of a security is greater than
market price. All else equal, the smaller the discount rate, the higher the estimate of
value. The inverse relationship between discount rate and value, holding all else
constant, is a basic relationship in valuation. If IBM appears to be undervalued
using the CAPM cost of equity estimate of 12.9 percent, it will appear to be even
more undervalued using a 9.2 percent cost of equity based on the bond yield plus
risk premium method.

How can we estimate the cost of equity for a privately held company? In contrast to
publicly traded shares, we will not have a record of market prices for a private company’s
stock and cannot calculate beta or factor sensitivities of the shares directly. The cost of eg-
uity using either the CAPM or APT is the sum of the risk-free rate and one or more risk
premiums. Business valuators of privately held businesses often determine a discount rate
by a build-up method. The cost of equity using a build-up method is the sum of risk pre-
miums, in which one or more of the risk premiums is typically subjective rather than
grounded in a formal model such as the CAPM or APT. For example, the cost of equity
may be calculated as the sum of the current risk-free rate and an equity risk premium, plus
or minus a subjective company-specific risk adjustment.*?

The bond yield plus risk premium method is, in fact, a build-up method applying to
companies with publicly traded debt. A build-up method other than the bond yield plus risk
premium method can sometimes be useful when valuing publicly traded stock as well (as
Example 2-10 later will show). The CAPM’s reliability for estimating the cost of equity, as
judged by R-squared or beta’s #-statistic, may be suspect in a particular case. The company
may have no publicly traded debt so that the bond yield plus risk premium method is not
feasible. Using an APT estimate of the cost of equity is one alternative; using an estimate
that is the sum of the risk-free rate, an equity risk premium, and a company-specific risk
adjustment is another.

In the next section, we present the general form of the dividend discount model as a
prelude to discussing the particular implementations of the model that are suitable for dif-
ferent sets of attributes of the company being valued.

3 THE DIVIDEND DISCOUNT MODEL

Investment analysts use a wide range of models and techniques to estimate the value of com-
mon stock, including present value models. In Section 2.2, we discussed three common def-
initions of returns for use in present value analysis: dividends, free cash flow, and residual
income. In this section, we develop the most general form of the dividend discount model.
The DDM is the simplest and oldest present value approach to valuing stock. In a
survey of AIMR members by Block (1999), 42 percent of respondents viewed the DDM as
“very important” or “moderately important” for determining the value of individual stocks. ,
Beginning in 1989, the Merrill Lynch Institutional Factor Survey has assessed the popular-
ity of 23 valuation factors and methods among a group of institutional investors. From 1989
to 2000, the DDM has ranked as high as fifth in popularity. Besides its continuing signifi-
cant position in practice, the DDM has an important place in both academic and practi-
tioner equity research. The DDM is, for all these reasons, a basic tool in equity valuation.

2 See Hawkins and Paschall (2000) for more information on private company valuation, including the
determination of the discount rate in private market valuations.
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3.7 THE
EXPRESSION FOR A
SINGLE HOLDING
PerioD

From the perspective of a shareholder who buys and holds a share of stock, the cash flows
he or she will obtain are the dividends paid on it and the market price of the share when he
or she sells it. The future selling price should in turn reflect expectations about dividends
subsequent to the sale. In this section, we will see how this argument leads to the most gen-
eral form of the dividend discount model. In addition, the general expression we develop
for a finite holding period corresponds to one practical approach to DDM valuation; in that
approach, the analyst forecasts dividends over a finite horizon, as well as the terminal sales
price.

If an investor wishes to buy a share of stock and hold it for one year, the value of that
share of stock today is the present value of the expected dividend to be received on the
stock plus the present value of the expected selling price in one year:

D, P, D, + P,
= Tt 1= 1
ad+r (1+n 1+

VO (2'8)

where

Vo = the value of a share of stock today, att = 0
P, = the expected price per share att = 1
D, = the expected dividend per share for Year 1, assumed to be paid at the end of
theyearatt =1
r = the required rate of return on the stock

Equation 2-8 applies to a single holding period the principle that an asset’s value is the
present value of its future cash flows. In this case, the expected cash flows are the dividend
in one year (for simplicity, assumed to be received as one payment at the end of the year)™
and the price of the stock in one year.

EXAMPLE 2-6. DDM Value with a Single Holding Period.

Suppose that you expect General Motors Corporation (NYSE: GM) to pay a $2.00
dividend next year and that you expect the price of GM stock to be $58.00 in one
year. The required rate of return for GM stock is 10 percent. What is your estimate
of the value of GM stock?

Discounting the expected dividend of $2.00 and the expected sales price of
$58.00 at the cost of equity of 0.10, we obtain

_ D, + P, $2.00 + $58.00 _ $60.00
1+ (1 + 0.10)! 1.10

0 = $54.55

Using Equation 2-8, we can explore an important point concerning return concepts. Sup-
posing Vj is equal to today’s market price, P,, solve Equation 2-8 for r:

_Di*tP D Pi-P

2-9
Py Py Py @9

r

z Throughout the discussion of the DDM, we assume that dividends for a period are paid in one sum at the end
of the period.
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3.2 THE
EXPRESSION FOR
MurLnipLE HOLDING
PERIODS

This sum of the expected dividend yield (D,/Py) and the expected price appreciation
([P, — Pol/Py) is the expected holding-period return, or simply expected return, on the
stock. We must clarify that we have equated value to price in Equation 2-9; however,
we typically use the DDM to try to identify securities for which price differs from value.
We use some method independent of the DDM to obtain the required rate of return for use
in a DDM valuation. Although expected return and required rate of return are often used
interchangeably on an informal basis, the two are different concepts that should not be
confused. Specifically, an expected return based on a calculation such as Equation 2-9 and
the required rate of return (whether based on the CAPM or another model) differ when
price does not exactly reflect value.?* When current price equals value, we can interpret the
required rate of return as an expected holding period return.

The difference between the expected rate of return based on market prices and the re-
quired rate of return is the expected abnormal return or alpha. As active investors, we seek
positive alphas: returns in excess of returns that simply compensate for risk. Only with ef-
ficient prices (prices equal to intrinsic values) does expected return equal required return
(and the difference between expected return and required return, alpha, equals zero).

EXAMPLE 2-7. The Expected Holding-Period Return
on DaimlerChrysler Stock.

The current stock price of DaimlerChrysler AG ADR (NYSE: DCX) is $44.70. You
expect a dividend of $2.08 in one year. You forecast the stock price to be $49.00 in
one year. If you purchase DCX at the current market price, what return do you
expect to earn over one year?

You use Equation 2-9 to find that the expected one-year return on DCX is

__Di+P 208+ 49.00
P, 44.70
_ 5108
44.70
= 1.1427 - 1

= 0.1427 = 14.27%

The expected return of 14.27 percent is the sum of the expected dividend yield of
D,/Py, = 2.08/44.70 = 4.65 percent and the expected capital appreciation of (P, —
Py)/Py = (49.00 — 44.70)/44.70 = 9.62 percent.

If an investor plans to hold a stock for two years, the value of the stock is the present value
of the expected dividend in Year 1, plus the present value of the expect dividend in Year 2,
plus the present value of the expected selling price at the end of Year 2.

D, D, P, D, D, + P,
= T T Tt 2= Tt 2
1+r a+rnr (1+r a1+r a+rnr

(2-10)

Yo

24 The expected return based on the CAPM is a distinct concept from the expected (holding-period) return.
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The expression for the DDM value of a share of stock for any finite holding period is a
straightforward extension of the expressions for one-year and two-year holding periods.
For an n-period model, the value of a stock is the present value of the expected dividends
for the n periods plus the present value of the expected price in n periods (at t = n).

_ D . D, P,
1+ n a+n aq+n"

Vo (2-11)

If we use summation notation to represent the present value of the first n expected dividends,
the general expression for an #n-period holding period or investment horizon can be written as

d D, P
V(): E ! t+ n "
=i+ 1+nr

(2-12)

Equation 2-12 is significant in DDM application, because analysts may make individual
forecasts of dividends over some finite horizon (often two to five years), then estimate the
terminal price, P,, based on one of a number of approaches. We will discuss valuation
using a finite forecasting horizon later, under the heading of spreadsheet modeling. Exam-
ple 2-8 reviews the mechanics of this calculation.

EXAMPLE 2-8. Finding the Stock Price for a Five-Year Forecast Horizon.

For the next five years, the annual dividends of a stock are expected to be $2.00,
$2.10, $2.20, $3.50, and $3.75. In addition, the stock price is expected to be $40.00
in five years. If the cost of equity is 10 percent, what is the value of this stock?

The present values of the expected future cash flows can be written out as

2.00 2.10 2.20 3.50 3.75 40.00
= Tt >t 3+ 2t s+ 5
(1.10)'  (L.10Y ~ (1.10)*  (1.10)* = (1.10)° = (1.10)

0

Calculating and summing these present values gives a stock value of V, = 1.818 +
1.736 + 1.653 + 2.391 + 2.328 + 24.837 = $34.76.

The five dividends have a total present value of $9.926 and the terminal stock
value has a present value of $24.837, for a total stock value of $34.76.

With a finite holding period, whether one, two, five, or some other number of years, the
dividend discount model finds the value of stock as the sum of (1) the present values of the
expected dividends over the holding period, and (2) the present value of the expected stock
price at the end of the holding period. As we increase the holding period by one year, we have
an extra expected dividend term. In the limit (i.e., if we let the holding period extend into the
indefinite future), the stock’s value is the present value of all expected future dividends.

Vo= —21 4.4 Do (2-13)
T+ A+
This value can be expressed with summation notation as
o Dt
Vo = 2-14
P 219
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Equation 2-14 is the general form of the dividend discount model, first presented by John
Burr Williams (1938). Even from the perspective of an investor with a finite investment
horizon, the value of stock depends on all future dividends. For that investor, stock value
today depends directly on the dividends the investor expects to receive before the stock is
sold and indirectly on the expected dividends after the stock is sold, because those future
dividends determine the expected selling price.

Equation 2-14, expressing the value of stock as the present value of expected divi-
dends into the indefinite future, presents a daunting forecasting challenge. In practice, of
course, we cannot make detailed, individual forecasts of an infinite number of dividends.
To use the DDM, we must simplify the forecasting problem. There are two broad ap-
proaches, each of which has several variations:

B P R e e e

1. We can forecast future dividends by assigning the stream of future dividends to one
of several stylized growth patterns. The most commonly used patterns are

o constant growth forever (the Gordon growth model),
o two distinct stages of growth (the two-stage growth model and the H-model), and
o three distinct stages of growth (the three-stage growth model).

The DDM value of the stock is then found by discounting the dividend streams back to the
present. We present the Gordon growth model in Section 4. We present the two-stage,
H-model, and three-stage growth models in Section 5.

2. We can forecast a finite number of dividends individually up to a terminal point,
using pro forma financial statement analysis, for example. The horizon selected
reflects the visibility of the companies’ operations—the extent to which they are
predictable with substantial confidence—and will differ for different companies;
analysts’ detailed forecasts often extend two to five years into the future. We can
then forecast either

® the remaining dividends from the terminal point forward by assigning those divi-
dends to a stylized growth pattern, or

o the share price at the terminal point of our dividend forecasts (terminal share
price), using some method (such as taking a multiple of forecasted book value or
earnings per share as of that point, based on one of several methods for estimating
such multiples).

The stock’s DDM value is then found by discounting the dividends (and forecasted price,
if any) back to the present. Because a spreadsheet is a convenient way to implement this
approach, we call this method spreadsheet modeling. We address spreadsheet modeling
in Section 5.

Whether we are using dividends or some other definition of cash flow, we generally
use one of the above forecasting approaches when we value stock. The challenge in prac-
tice is to choose an appropriate model for a stock’s future dividends and to develop quality
inputs to that model.

4 THE GORDON GROWTH MODEL

The Gordon growth model, developed by Gordon and Shapiro (1956) and Gordon (1962),
assumes that dividends grow indefinitely at a constant rate. This assumption, applied to the
general dividend discount model (Equation 2-14), leads to a simple and elegant valuation
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4.1 THe GORDON
GROWTH MODEL
EQUATION

formula that has been influential in investment practice. This section explores the develop-
ment of the GGM, illustrates its uses, and discusses its strengths and limitations.

The simplest pattern we can assume in forecasting future dividends is growth at a constant
rate. In mathematical terms, we can state this assumption as

D, =D,_(1+¢g)

where g is the expected constant growth rate in dividends and D; is the expected dividend
payable at time #. Suppose, for example, that the most recent dividend, Dy, was €10. Then,
if we forecast a 5 percent dividend growth rate, we have for the expected dividend at t = 1,
D, = Dy(1 + g) = €10 X 1.05 = €10.5. For any time ¢, D, also equals the ¢ = 0 dividend,
compounded at g for ¢ periods:

D, =Dyl + g)f (2-15)
To continue the example, at the end of five years the expected dividend is Ds = Dy(1 + g)° =

€10 X (1.05)5 = €10 X 1276282 = €12.76. If Dy(1 + g)’ is substituted into Equation
2-14 for D,, we obtain the Gordon growth model. If all of the terms are written out, they are

Dy(1 + Dy(1 + g)° Dy(1 + gy
0 = o g)+ of gz) +...+L_gn)_+... (2-16)
a+r a+n 1+r
Equation 2-16 is a geometric series; that is, each term in the expression is equal to the pre-
vious term times a constant, which in this case is (1 + g)/(1 + r). This equation has a large
number of terms that can be simplified algebraically into a much more compact equation:

Dy(1 + D
Vo = "(—‘i), or Vo = —— (2-17)
r—g r—g

Both equations are equivalent because D = Dy(1 + g). In Equation 2-17 we must specify
that the cost of equity must be greater than the expected growthrate: r > g. If r = gorr <
g Equation 2-17 as a compact formula for value assuming constant growth is not valid. If
r = g, dividends grow at the same rate at which they are discounted, so the value of the
stock (as the undiscounted sum of all expected future dividends) is infinite. If r < g, divi-
dends grow faster than they are discounted, so the value of the stock is infinite. Of course,
infinite values do not make economic sense; so constant growth with » = g or r < g does
not make sense.

To illustrate the calculation, suppose that an annual dividend of €5 has just been paid
(Do = €5). The expected long-term growth rate is 5 percent and the cost of equity is 8 per-
cent. The Gordon growth model value per share is Do(1 + g)/(r — g) = (€5 X 1.05)/(0.08
— 0.05) = €5.25/0.03 = €175. When calculating the model value, be careful to use D; and
not Dy in the numerator.

The Gordon growth model (Equation 2-17) is one of the most widely recognized
equations in the field of security analysis. Because the model is based on indefinitely ex-
tending future dividends, the model’s required rate of return and growth rate should reflect
long-term expectations. Further, model values are very sensitive to both the required rate
of return, 7, and the expected dividend growth rate, g. In this and other valuation models, it
is helpful to perform a sensitivity analysis on the inputs, particularly when we are not con-
fident about the proper values.
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Earlier we stated that analysts typically apply DDMs to dividend-paying stocks
when dividends bear an understandable and consistent relation to the company’s profitabil-
ity. The same qualifications hold for the Gordon growth model. In addition, the Gordon
growth model form of the DDM is most appropriate for companies with earnings expected
to grow at a rate comparable to or lower than the economy’s nominal growth rate. Busi-
nesses growing at much higher rates than the economy often grow at lower rates in maturity,
and our horizon in using the Gordon growth model is the entire future stream of dividends.

To determine whether the company’s growth rate qualifies it as a candidate for the
Gordon growth model, we need an estimate of the economy’s nominal growth rate. We can
estimate this rate as the sum of the estimated real gross domestic product (GDP) growth
rate plus the expected long-run inflation rate. (GDP is a money measure of the goods and
services produced within a country’s borders.) National government agencies as well as
the World Bank (www.worldbank.org) publish GDP data. Table 2-5 shows the recent real
GDP growth record for the countries listed in Table 2-3. For example, an estimate of the
underlying real growth rate of the Canadian economy is 3 percent as of late 2001, With ex-
pected inflation of 3 percent, an estimate of the Canadian economy’s nominal annual
growth rate is 6 percent. When forecasting an earnings growth rate far above the econ-
omy’s nominal growth rate, analysts should use a multistage DDM in which the final-stage
growth rate reflects a growth rate that is more plausible relative to the economy’s nominal
growth rate, rather than using the Gordon growth model.

TABLE 2-5 Average Annual Real GDP Growth Rates: 19802000 (in percent)

Real GDP Growth Rate

Country 1980-1990 1990-2000
Australia 3.5% 4.1%
Canada 33 29
Denmark 2.0 24
France 2.4 1.7
Germany N/A 1.5
Italy 24 1.5
Japan 4.0 1.3
Netherlands 2.3 2.9
Sweden 2.3 1.8
Switzerland 2.0 0.7
United Kingdom 32 2.5
United States 3.6 34

N/A = not available
Source: World Bank.
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EXAMPLE 2-9. Valuation Using the Gordon Growth Model (1).

In Example 2-3, you estimated a required rate of return on J.C. Penney (NYSE:
JCP) stock as 8.8 percent using the CAPM. On examination, you believe stable
growth at a rate of 6 percent is a good description of the long-term prospects of
JCP. JCP’s current dividend is $0.50.

1. Calculate the Gordon growth model value for JCP stock.

2. The current market price of JCP stock is $25. Using your answer to Question
1, state whether JCP stock is fairly valued, undervalued, or overvalued.

Solution to 1. Using Equation 2-17,

o= Dol +g) _ $050 X106 _ $0.53
°" r—g 0088 -006 0028

= $18.93

Solution to 2. Because the Gordon growth model indicates an intrinsic value
for JCP ($18.93) that is less than its market price ($25), you conclude that JCP
stock is overvalued according to the Gordon growth model.

The next example illustrates a Gordon growth model valuation introducing some problems
the analyst might face in practice.

EXAMPLE 2-10. Valuation Using the Gordon Growth Model (2).

As an analyst for a U.S. domestic equity—income mutual fund, you are evaluating
Connecticut Water Service, Inc. (Nasdaq NMS: CTWS) for possible inclusion in
the approved list of investments.

Not all countries have iraded water utility stocks. In the United States, about
85 percent of the population gets its water from government entities. A group of
investor-owned water utilities, however, also supplies water to the public. CTWS is
the parent company of three regulated water utility companies serving Connecticut
and Massachusetts.

Because CTWS operates in a regulated industry providing an important staple
to a stable population, you are confident that its future earnings growth should
follow its stable historical growth record. CTWS’s return on equity has consistently
come in close to the historical median ROE for U.S. businesses of 12.2 percent,
reflecting the regulated prices for its product.

Estimated FY2001 and FY2002 EPS are $1.27 and $1.33 according to First
Call/Thomson Financial, reflecting 4.7 percent growth. CTWS has a current
dividend rate of $0.81. Although CTWS’s dividend payout ratio has been relatively
stable (73 percent in 2000, 77 percent in 1999, 75 percent in 1998, 77 percent in
1997, and 78 percent in 1996), you conclude that CTWS has not followed an exact
fixed-payout dividend policy. CTWS has been conservative in reflecting earnings
growth in increased dividends. Your forecast of dividends for FY2002 is $0.83 your
nominal annual GDP growth estimate is 4 percent..

Compared with a mean dividend payout ratio of 76 percent from 1996-2000,
you expect a long-term average dividend payout ratio of 70 percent going forward.
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You anticipate a 3.7 percent long-term dividend growth rate. A recent price for
CTWS is $30.00. You estimate CTWS’s cost of equity at 6.2 percent.

1. Calculate the Gordon growth model estimate of value for CTWS stock.

2. State whether CTWS appears to be overvalued, fairly valued, or undervalued
based on the Gordon growth model estimate of value.

3. Justify the selection of the Gordon growth model for valuing CTWS.

4. CTWS’s beta is —0.16. Calculate the CAPM estimate of the cost of equity for

CTWS. (Assume an equity risk premium of 5.7 percent. The risk-free rate based
on the long-term T-bond was also 5.7 percent as of the price quotation date.)

5. Calculate the Gordon growth estimate of value using the cost of equity from
your answer to Question 4. Assuming that a price—earnings ratio (P/E) of 24
based on estimated FY2002 EPS is an approximate guide to value, evaluate
whether this Gordon growth estimate is plausible.

6. How does uncertainty in CTWS’s cost of equity affect your confidence in
your answer to Question 2?

Solution 1. From Equation 2-17,

D, _ $083 _ $0.83
r—g 0062- 0037 0025

VO = = $33.20

Solution to 2. Because the Gordon growth model estimate of $33.20 is $3.20
higher than the market price of $30.00, CTWS appears to be slightly undervalued.

Solution to 3. Stable dividend growth is a realistic model for CTWS for the
following reasons:

o CTWS profitability is stable as reflected in its return on equity. This reflects
predictable demand and regulated prices for its product, water.

¢ Dividends bear an understandable and consistent relationship to earnings, as
evidenced here by a stable dividend payout ratio.

o Eamnings growth, at 3.7 percent a year, is less than nominal annual GDP
growth for the United States and is plausibly sustainable long term.

Solution to 4. The cost of equity as given by the CAPM is R + B,[E(Ryp) —
Rzl = 0.057 + (—0.16 X 0.057) = 0.04788, or 4.8 percent. As noted above, both
Ry and [E(Ryy) — Rp] equal the same rate, here 5.7 percent.

Solution to 5. The Gordon growth value of CTWS using a cost of equity of
4.8 percent is

D, 3083  $0.83
r—g 0048 — 0037 0.011

Vo = = $75.45
$75.45 is an implausible estimate for the value of CTWS judged by a P/E of 24. The
$75.45 estimated value represents a P/E of 57 on FY2002 earnings, calculated as
$75.45/$1.33 = 56.7 or 57. (The number 24 is taken from peer-group comparisons.)
The CAPM estimate of the cost of equity does not appear to be reliable for this
stock. In fact, the R-squared for the regression for beta for CTWS is about 2 percent,
and the CAPM does not do a good job of explaining the returns on this stock.

Note that Problem 1 used a more plausible cost of equity figure, given as
6.2 percent. CTWS does not have publicly traded debt, so the bond yield plus risk
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premium method was not available. The cost of equity estimate of 0.062 stated in
the problem comes from a build-up approximation. As of year-end 2001, based on i
the Gordon growth model applied to the S&P 500, the cost of equity for an average '*
U.S. stock was estimated as 8.2 percent. (An average stock has a beta of 1 and
should earn the S&P 500 return, on average.) Because CTWS has below-average
risk (its earnings have above-average stability and its beta is less than 1.0), we
subtracted a subjective company-specific risk adjustment of 2 percent. We should
note that an APT estimate of the cost of equity is another possibility to consider.

Solution to 6. Because of the uncertainty in the cost-of-equity estimate, one
has less confidence that CTWS is undervalued. In particular, the analyst may view
CTWS as approximately fairly valued.

As mentioned earlier, we need to be aware that Gordon growth model values can be very
sensitive to small changes in the values of the required rate of return and expected dividend
growth rate. Example 2-11 illustrates a format for a sensitivity analysis.

EXAMPLE 2-11. Valuation Using the Gordon Growth Model (3).

In Example 2-10, the Gordon growth model value for CTWS was estimated as
$33.20 based on an expected dividend growth rate of 3.7 percent, a cost of equity of
6.2 percent, and an expected year-ahead dividend of $0.83. What if our estimates of
r and g can each vary by 25 basis points? How sensitive is the model value to
perturbations in our estimates of r and g? Table 2-6 provides information on this
sensitivity.

TABLE 2-6 Estimated Price Given Uncertain Inputs

g=345%  g=370%  g=3.95%

r=3595% $33.20 $36.89 $41.50
r=6.20% $30.18 $33.20 $36.89
r=645% $27.67 $30.18 $33.20

A point of interest following from the mathematics of the Gordon growth model is
that when the spread between r and g is widest (r = 6.45 percent and g = 3.45
percent) the Gordon growth model value is smallest ($27.67), and when the spread
is narrowest (r = 5.95 percent and g = 3.95 percent) the model value is largest
($41.50). As the spread goes to zero, in fact, the model value increases without
bound. The largest value in Table 2-6, $41.50, is 50 percent larger than the smallest
value, $27.67. The range of values includes one entry, $27.67, which implies that
CTWS is overvalued at its current market price of $30. In summary, our best
estimate of the value of CTWS given our assumptions is $33.20, bolded in Table
2-6, but the estimate is quite sensitive to rather small changes in inputs.

Examples 2-10 and 2-11 illustrate the application of the Gordon growth model to a
utility, a traditional source for such illustrations. Before applying any valuation model,

N I
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however, we need to know much more about a company than industry membership. Many
utility holding companies in the U.S., for example, now have major, non-regulated busi-
ness subsidiaries that have fundamentally changed their business characteristics.

In addition to individual stocks, analysts have often used the Gordon growth model
to value broad equity market indexes, particularly in developed markets. Such indexes by
their nature reflect average economic growth rates.

We can also use the Gordon growth model to value a traditional form of preferred
stock, fixed-rate perpetual preferred stock (stock with a specified dividend rate that has
a claim on earnings senior to the claim of common stock, and no maturity date).?® If the
dividend on the preferred stock is D and payments extend into the indefinite future, we
have a perpetuity (a stream of level payments extending to infinity) in the constant amount
of D. With g = 0, which is true because dividends are fixed for such preferred stock, the
Gordon growth model becomes

Vo == (2-18)

The discount rate, 7, capitalizes the amount D, and for that reason is often called a capital-
ization rate in this and any other expression for the value of a perpetuity.

EXAMPLE 2-12. Valuing Perpetual Preferred Stock.

The Royal Bank of Scotland Preferred J (NYSE: RBS-J) stock pays an annual
dividend of $2.36 and has a required return of 9.06 percent. What is the value of
this preferred stock?

According to the model in Equation 2-18, RBS-J preferred stock is worth D/r =
2.36/0.0906 = $26.05.

A perpetual preferred stock has a level dividend. Another case is a declining divi-
dend (a negative growth rate). The Gordon growth model also accommodates this possibil-
ity, as illustrated in Example 2-13.

EXAMPLE 2-13.  Gordon Growth Model with Negative Growth.

Afton Mines is a profitable company that is expected to pay a $4.25 dividend next
year. Because it is depleting its mining properties, the best estimate is that
dividends will decline forever at a 10 percent rate. The required rate of return on
Afton stock is 12 percent. What is the value of Afton shares?

For Afton, the value of the stock is

Voo 425
7 0.12 — (—=0.10)
425
=2 — $19.32
022 193

The negative growth results in a $19.32 valuation for the stock.

25 With respect to tenor or maturity, perpetual preferred stock has no fixed maturity date; term or retractable
preferred stock has a fixed maturity date set at issue.
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Because the dividend growth rate affects the estimated value of a stock using the Gordon
growth model, differences between estimated values of a stock and its actual market value
might be explained by different growth rate assumptions. Given price, the expected next-
period dividend, and an estimate of the required rate of return, we can infer the dividend
growth rate reflected in price assuming the Gordon growth model. (Actually, it is possible
to infer the market-price-implied dividend growth based on other DDMs as well.) An ana-
lyst can then judge whether the implied dividend growth rate is reasonable, high, or low,
based on what he or she knows about the company. In effect, the calculation of the implied
dividend growth rate provides an alternative perspective on the valuation of the stock
(fairly valued, overvalued, or undervalued). Example 2-14 shows how the Gordon growth
model can be used to infer the market’s implied growth rate for a stock.

EXAMPLE 2-14. The Growth Rate Implied by the Current Stock Price.

Suppose a company has a beta of 1.1. The risk-free rate is 5.6 percent and the
market risk premium is 6 percent. The current dividend of $2.00 is expected to grow
at 5 percent indefinitely. What is the value of the company’s stock? The price of the
stock is $40; what dividend growth rate would be required to justify a $40 price?
The required rate of return is r = Ry + B[E(Ry) — Rl = 0.056 + (1.1 X
0.06) = 0.122 or 12.2%. The value of one share, using the Gordon growth model, is

v, = 2
0~ r—g
_2.00(1.05)
T 0.122 - 0.05
2.10
=001 $29.17

The valuation estimate of the model ($29.17) is less than the market value of
$40.00. Assuming that the model and the other assumptions (D = $2.00 and r =
12.2 percent) are reasonable, the growth rate in dividends required to justify the $40
stock price can be calculated by substituting all known values into the Gordon
growth model equation except for g:

_ 2000+ 8) ich simplifies to 4.88 — 40g = 2 + 2
= 0122 - which simplifies to 4. g = g
42g = 2.8

g = 0.0686, or g = 6.86%.

An expected dividend growth rate of 6.86 percent is required for the stock price to
be properly valued at $40.

Under the assumption of efficient prices, the Gordon growth model is frequently used to
estimate a stock’s expected rate of return given the stock’s price and expected growth rate.
When the Gordon growth model is solved for r, the expected rate of return is

Dy(1 + g) Dy
S AT - LA SN it S 2-19
4 Py g Py g ( )

i
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The expected rate of return is composed of two parts; the dividend yield (D,/P,) and the
capital gains (or appreciation) yield (g).

This expected rate of return is similar to the internal rate of return in capital budget-
ing: The IRR is the discount rate that makes the present value of an investment project’s fu-
ture cash flows equal the investment in the project. Likewise, it is the same concept as the
yield to maturity on a bond: The yield to maturity is the discount rate that makes the pres-
ent value of the bond’s coupons and principal repayment equal the bond’s market price.
The discount rate that makes the present value of future dividends equal the current stock
price is the stock’s required rate of return.

EXAMPLE 2-15. Finding the Expected Rate of Return with the Gordon
Growth Model.

Bob Inguigiatto, CFA, has been given the task of developing mean return estimates
for a list of stocks as preparation for a portfolio optimization. On his list is FPL
Group, Inc. (NYSE: FPL). On analysis, he decides that it is appropriate to model FPL
using the Gordon growth model, and he takes prices as reflecting value. The company
paid dividends of $2.24 during the past year, and the current stock price is $56.60.
The growth rates of dividends and earnings per share have been 4.01 percent and 5.30
percent, respectively, for the past five years. Analysts’ consensus estimate of the five-
year earnings growth rate is 7.0 percent. Based on his own analysis, Inguigiatto has
decided to use 5.50 percent as his best estimate of the long-term earnings and
dividend growth rate. Next year’s projected dividend, D, should be $2.24 (1.055) =
$2.363. Using the Gordon growth model, FPL’s expected rate of return should be

D,
r=—+g¢g
Py

2363

=== +0.
s660 0%

= 0.0417 + 0.055

= 0.0967 = 9.67%

FPL’s expected rate of return is 9.67 percent. The total return can be broken into
two components, the dividend yield (D,/P, = 4.17 percent) and the capital gains
yield (g = 5.50 percent).

The Gordon growth model implies a set of relationships about the growth rates of div-
idends, earnings, and stock value. Stock value will also grow at constant rate g. The current
stock price is Vy = Dy/(r — g). Multiplying both sides by (1 + g), we have V3 (1 + g) = Dy
(1 + g)/(r — g), which is V| = D,/(r — g): Both dividends and value have grown at a rate of
g (holding r constant). Given a constant payout ratio—a constant, proportional relationship
between earnings and dividends—dividends and earnings grow at g.

To summarize, g in the Gordon growth model is the rate of value or capital appreci-
ation (sometimes also called the capital gains yield). Some textbooks state that g is the rate
of price appreciation. If prices are efficient (price equals value), price will indeed grow at a
rate of g. If there is mispricing, however (i.e., price is different from value), the actual rate
of capital appreciation depends on the nature of the mispricing and how fast it is corrected,
if at all. For example, if a stock’s current price (Py) is $50 and intrinsic value (Vy) is
$50.50, the stock is undervalued by $0.50. Suppose that g is 5 percent and we expect the
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mispricing to correct in one year. We expect additional capital appreciation of $0.50/$50 =
0.01 = 1 percent over and above 5 percent, for total capital gains of 6 percent. As another
example, if we expected the mispricing to correct gradually over five years, we would ex-
pect an additional capital appreciation of ($0.50/5)/$50 = 0.002, or 20 basis points a year
over and above 5 percent, for total capital gains of 5.2 percent.*®

Another characteristic of the model is that the components of total return (dividend
yield and capital gains yield) will also stay constant over time, given that price tracks value
exactly. The dividend yield, which is D,/Py at ¢t = 0, will stay unchanged because both the
dividend and the price grow at the same rate, leaving the dividend yield unchanged over
time. The capital gains yield, (V,,, — V))/V,, will stay constant at g.*” In the FPL Group ex-
ample above, the current stock price of $56.60 will grow at 5.50 percent annually. The div-
idend yield of 4.17 percent, the capital gains yield of 5.50 percent, and the total return of
9.67 percent will be the same at ¢ = 0 and at any time in the future.

The present value of growth opportunities is the part of a stock’s total value that comes
from profitable future growth opportunities, in contrast to the stock’s value associated with
assets already in place. In this section, we present an expression for analyzing the total
value of a stock into these two components.

Eamings growth can occur under several scenarios, including when a company re-
tains earnings (increasing its capital base) and earns a constant positive return on equity,
even if that return is low. Increases in shareholder wealth, however, occur only when rein-
vested earnings are directed to investments that earn more than the opportunity cost of the
funds needed to undertake them (positive net present value projects).”® Thus, investors ac-
tively assess whether and to what degree companies will have the opportunity to invest in
profitable projects in the future. In principle, companies without any positive NPV projects
should distribute most or all of earnings to shareholders as dividends so the shareholders
can redirect capital to more attractive areas. (If earnings are defined as earnings in excess
of expenditures needed to preserve the economic value as assets depreciate, theoretically
all earnings should be distributed as dividends for such companies.)

We define a company without positive expected NPV projects as a no-growth com-
pany. When a company distributes all its earnings in dividends (appropriate for a no-
growth company), earnings (£) will be flat in perpetuity, assuming a constant return on eq-
uity. This flatness occurs because £ = ROE X Equity, and equity is constant because
retained earnings are not added to it. The present value of a perpetuity of E is E/r. We define
the no-growth value per share as E/r: For any company, the difference between the actual

%6 Another issue related to using a DDM to estimate expected return concerns the effects of common stock
repurchases. Companies can distribute free cash flow to shareholders in the form of stock repurchases as well as
dividends. Dividends and stock repurchases together may better reflect value creation in the company than
dividends alone, as a consequence. Expected return estimates from a DDM, incorporating dividends but not the
cash flow from repurchases, understate expected return. An upward adjustment to the dividend yield component
to reflect the expected per-share cash flow from stock repurchases is one adjustment that some practitioners
apply in using a DDM to estimate expected return. For more details, see Lamdin (2001).

27 The fact that the capital gains yield is equal to g is easy to demonstrate:

Vier =V, _ Dyiof(r — 8) — Dei/(r — &) _ Dy — Dyyy

=l+g-1=g
v, D, \Jr — g Dy &

% We can interpret this condition of profitability as ROE > r with ROE calculated with the market value of
equity (rather than the book value of equity) in the denominator. Book value based on historical cost accounting
can present a distorted picture of the value of shareholders’ investment in the company.
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value per share and the no-growth value per share must be the present value of growth
opportunities (PVGO)—also known as the value of growth.

E
Vo = - + PVGO (2-20)

If prices reflect value (P, = V), PVGO gives the market’s estimate of the value of the com-
pany’s growth. In Example 2-10, for instance, with current earnings of $1.27 for CTWS
and a current price of $30, we have $30 = ($1.27/0.062) + PVGO, $30 = $20.48 +
PVGO, so PVGO = $30 — $20.48 = $9.52. The market assigns 32 percent of the com-
pany’s value to the value of growth ($9.52/$30 = 0.317). As analysts, we may be interested
in this assignment because the value of growth and the value in hand (no-growth value,
based on existing assets) may have different risk characteristics. Whenever we calculate a
stock’s value, V,,, whether using the Gordon growth or any other valuation model, we can
calculate the value of growth, based on the value estimate, using the above equation.

The price—earnings ratio (P/E), which we discuss in detail in Chapter 4, is perhaps the
most widely recognized valuation indicator, familiar to readers of both newspaper financial
tables and institutional research reports. Using the Gordon growth model, we can develop
an expression for P/E in terms of the fundamentals. This expression has two uses:

® When used with forecasts of the inputs to the model, the analyst obtains a justified
(fundamental) P/E—the P/E that is fair, warranted, or justified on the basis of fun-
damentals (given that the valuation model is appropriate). The analyst can then state
his or her view of value in terms not of the Gordon growth model value but of the
justified P/E. Because P/E is so widely recognized, this method may be an effective
way to communicate the analysis.

e The analyst may also use the expression for P/E to weigh whether the forecasts of
earnings growth built into the current stock price are reasonable. What expected earn-
ings growth rate is implied by the actual market P/E? Is that growth rate plausible?

We can state the expression for P/E in terms of the current (or trailing) P/E (today’s mar-
ket price per share divided by trailing 12 months’ earnings per share) or in terms of the
leading (or forward) P/E (today’s market price per share divided by a forecast of the next
12 months’ earnings per share, or sometimes the next fiscal year’s earnings per share).

Leading and trailing justified P/E expressions can be developed from the Gordon
growth model. Assuming that the model can be applied for a particular stock’s valuation,
the dividend payout ratio is considered fixed. Define b as the retention rate, the fraction of
earnings reinvested in the company rather than paid out in dividends. The dividend payout
ratio is then, by definition, (1 — ») = Dividend per share/Earnings per share = D,/E,. If we
divide Py = D,/(r — g) by next year’s earnings per share, E;, we have

Py DJE, 1-b

= 2-21
E, r—-g r-—g 220

This represents a leading P/E, current price divided by next year’s earnings. Alternatively,
if we divide P, = Dy(1 + g)/(r — g) by the current year’s earnings per share, Ey, we have
Py Do(1 +gVE, _(1—-b)1+g)

= . (2-22)
Ey r—g r—§

This is a trailing P/E, current price divided by trailing (current-year) earnings.
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EXAMPLE 2-16. The Expected P/E Found with the Gordon Growth Model.

Harry Trice wants to use the Gordon growth model to find a justified P/E for the
French company Carrefour SA (Euronext: CA), a global food retailer specializing
in hypermarkets and supermarkets. Trice has assembled the following information:

o Current stock price = €56.94

o Estimated earnings per share for the current year = €1.837
® Dividends for the current year = €0.575

o Dividend growth rate = 8.18%

® Risk-free rate = 5.34%

¢ Equity risk premium = 5.32%

o Beta versus the CAC index = 0.83

1. What are the justified trailing and leading P/Es based on the Gordon growth
model?

2. Based on the justified trailing P/E and the actual P/E, is CA fairly valued,
overvalued, or undervalued?

Solution to 1. For CA, the required rate of return using the CAPM is

E(R;) = Rp + BilE(Ry) — Ryl
= 5.34% + 0.83(5.32%)
= 9.76%

The dividend payout ratio is
(1 — b) = Dy/E,

= 0.575/1.837
= (0.313

The justified leading P/E (based on next year’s earnings) is

Py _1-b 0313 B
E, r—g 00976 — 0.0818

19.8

The justified trailing P/E (based on current-year earnings) is

Py _(1-b(1+g  0313(1.0818)
E, r—g 0.0976 — 0.0818

214

Solution to 2. Based on a current price of €56.94 and trailing earnings of
€1.837, the trailing P/E is €56.94/€1.837 = 31.0. Because the actual P/E of 31.0 is
greater than the justified trailing P/E of 21.4, we conclude that CA appears to be
overvalued. We can also express the apparent mispricing in terms of the Gordon
growth model. Using Trice’s assumptions, the Gordon growth model assigns a
value of 0.575(1.0818)/(0.0976 — 0.0818) = €39.37, which is below the current
market value of €56.94 The Gordon growth model approach gives a lower stock
value than the market price and a lower P/E than the current market P/E.
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Later in the chapter, we will present multistage DDMs. We can also develop expressions
for the P/E in terms of the variables of multistage DDMs, but the usefulness of these ex-
pressions is not commensurate with their complexity. For multistage models, the simple
way to calculate a justified leading P/E is to divide the model value directly by the first
year’s expected earnings. In all cases, the P/E is explained in terms of the cost of equity,
expected dividend growth rate(s), and the dividend payout ratio(s). All else equal, higher
prices are associated with higher anticipated dividend growth rates.

In Section 2.2, we presented general characteristics of companies for which dividend dis-
count models are appropriate. For the Gordon growth model implementation to be appro-
priate, as stated earlier, additional qualifications should be met. The basic question is
always whether a model is suitable for the company being valued. Each model has some
characteristic strengths and weaknesses. Here we list those of the Gordon growth model,
recapping comments on suitability.

Strengths:

¢ The Gordon growth model is often useful for valuing stable-growth, dividend-paying
companies.

® [t is often useful for valuing broad-based equity indexes.

¢ The model features simplicity and clarity; it is useful for understanding the relation-
ships among value and growth, required rate of return, and payout ratio.

® It provides an approach to estimating the expected rate of return given efficient
prices (for stable-growth, dividend-paying companies). As we show in the next sec-
tion, the Gordon growth model can readily be used as a component of more-complex
DDMs, particularly to model the final stage of growth.

Weaknesses:

e Calculated values are very sensitive to the assumed growth rate and required rate of
return.

¢ The model is not applicable, in a practical sense, to non-dividend-paying stocks.
¢ The model is also inapplicable to unstable-growth, dividend-paying stocks.

5 MULTISTAGE DIVIDEND DISCOUNT MODELS

Earlier, we noted that the basic expression for the DDM (Equation 2-14) is too general for
investment analysts to use in practice, as one cannot forecast individually more than a rela-
tively small number of dividends. The strongest simplifying assumption—a stable dividend
growth rate from now into the indefinite future, leading to the Gordon growth model—is
not realistic for many or even most companies. For many publicly traded companies, prac-
titioners assume growth falls into three stages [See Sharpe, Alexander, and Baily (1999)]:

¢ Growth phase. A company in its growth phase typically enjoys rapidly expanding
markets, high profit margins, and an abnormally high growth rate in earnings per
share (supernormal growth). Companies in this phase often have negative free cash
flow to equity, because the company invests heavily in expanding operations. Given
high prospective returns on equity, the dividend payout ratios of growth-phase com-
panies are often low, or even zero. As the company’s markets mature or as unusual
growth opportunities attract competitors, earnings growth rates eventually decline.
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o Transition phase. In this phase, which is a transition to maturity, earnings growth
slows as competition puts pressure on prices and profit margins, or as sales growth
slows because of market saturation. In this phase, earnings growth rates may be
above average but declining towards the growth rate for the overall economy. Capi-
tal requirements typically decline in this phase, often resulting in positive free cash
flow and increasing dividend payout ratios (or the initiation of dividends).

® Mature phase. In maturity, the company reaches an equilibrium in which invest-
ment opportunities on average just earn their opportunity cost of capital. Return on
equity approaches the cost of equity, and earnings growth, the dividend payout ratio,
and the return on equity stabilize at levels that can be sustained long term. We call
the dividend and earnings growth rate of this phase the mature growth rate. This
phase, in fact, reflects the stage in which a company can properly be valued using the
Gordon growth model, and that model is one tool for valuing this phase of a cur-
rently high-growth company’s future. '

A company may attempt to restart the growth phase by changing its strategic focuses and
business mix. Technological advances may alter a company’s growth prospects for better
or worse with surprising rapidity. Nevertheless, this growth-phase picture of a company is
a useful approximation. The growth-phase concept provides the intuition for multistage
DCF models of all types, including multistage dividend discount models. Multistage mod-
els are a staple valuation discipline of investment management companies using DCF val-
uation models. In this section, we present three popular multistage DDMs: the two-stage
DDM, the H-model (a type of two-stage model), and the three-stage DDM. Keep in mind
that all these models represent stylized patterns of growth; we are attempting to identify
the pattern that most accurately approximates our view of the company’s future growth.

Two common versions of the two-stage DDM exist. The first model assumes a constant
growth rate in each stage, such as 15 percent in Stage 1 and 7 percent in Stage 2. The sec-
ond model assumes a declining dividend growth rate in Stage 1 followed by a fixed growth
rate in Stage 2. For example, the growth rate could begin at 15 percent and decline contin-
uously in Stage 1 until it reaches 7 percent. Then it grows forever at 7 percent in Stage 2.
This second model, called the H-model, will be presented after the model with fixed
growth rates in each stage.

The first two-stage DDM provides for two dividend growth rates: a high growth rate
for the initial period, followed by a sustainable and usually lower growth rate thereafter.
The two-stage DDM is based on the multiple-period model

S~ D Va
VO =

B XETAET: @23

where we use V, as an estimate of P,. The two-stage model assumes that the first n divi-
dends grow at an extraordinary short-term rate, gg:

D, = Dy(1 + gs)’ (2-24)

After time n, the annual dividend growth rate changes to a normal long-term rate, g;. The
dividend at time n + 1is D,,; = D, (1 + g;) = Do (1 + g¢)"(1 + g;), and this dividend
continues to grow at g;. Using D, ;, we can use the Gordon growth model to find V;:

v = Do(1 + g9)"(1 + g1)

g (2-25)
r— 8L
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To find the value at ¢ = 0, V,, we simply find the present value of the first n dividends and
the present value of the projected value at time n

e D1+ g D1+ g9)" (1 + g1)
[P i i T

(2-26)

EXAMPLE 2-17. Valuing a Stock Using the Two-Stage Dividend
Discount Model.

General Mills (NYSE: GIS) is a large manufacturer and distributor of packaged
consumer food products. Benoit Gagnon, a buy-side analyst covering General
Mills, has studied the historical growth rates in sales, earnings, and dividends for
GIS, and also has made projections of future growth rates. Gagnon expects the
current dividend of $1.10 to grow at 11 percent for the next five years, and that
the growth rate will decline to 8 percent and remain at that level thereafter.

Gagnon feels that his estimate of GIS’s beta is unreliable, so he is using the
bond yield plus risk premium method to estimate the required rate of return
on the stock. The yield to maturity of GIS’s long-term bond (6.27s of 2019) is
6.67 percent. Adding a 4.0 percent risk premium to the yield-to-maturity gives a
required return of 10.67 percent, which Gagnon rounds to 10.7 percent.

Table 2-7 shows the calculations of the first five dividends and their present
values discounted at 10.7 percent. The terminal stock value at 1 = 5 is

D1 +g)" (1 +g1)
L =

r— 8L
_1.10(1.11)°(1.08)
0.107 — 0.08
= 74.143

The terminal stock value and its present value are also given in the table.

TABLE 2-7 General Mills Dividend Calculation

Present Values
D./(1.107)" or

Time  Value Calculation D,or V, V,/(1.107)

1 D, 1.10(1.11) 1.221 1.103

2 D, 1.10(1.11)? 1.355 1.106

3 D, 1.10(1.11)° 1.504 1.109

4 D, 1.1001.11y* 1.670 1.112

5 Ds 1.10(1.11)° 1.854 1.115

5 Vs 1.10(1.11)°(1.08)/(0.107 — 0.08) 74.143 44.5997
Total 50.1447

In this two-stage model, we are forecasting the five individual dividends during the

first stage and then calculating their present values. We use the Gordon growth
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model to derive the terminal value (the value of the dividends in the second stage at
the beginning of Stage 2). As shown above, the terminal value is Vs = Dg/(r — g;).
The Period 6 dividend is $2.002 (= D5 X 1.08 = $1.854 X 1.08). Using the standard
Gordon growth model, V5 = $74.14 = 2.002/(0.107 ~ 0.08). The present value of
the terminal value is $44.60 = 74.14/1.107°. The total estimated value of GIS is
$50.14 using this model. Notice that almost 90 percent of this value, $44.60, is the
present value of Vs, and the balance, $50.14 — $44.60 = $5.54, is the present value
of the first five dividends. Recalling our discussion of the sensitivity of the Gordon
growth model to changes in the inputs, we might calculate an interval for the intrinsic
value of GIS by varying the mature growth rate over the range of plausible values.

The two-stage DDM is very useful because many scenarios exist in which a company can
achieve a supernormal growth rate for a few years, after which time the growth rate falls to
a more sustainable level. For example, a company may achieve supernormal growth
through possession of a patent, first-mover advantage, or another factor that provides a
temporary lead in a specific marketplace. Subsequently, earnings must descend to a level
that is more consistent with competition and the growth in the overall economy. Accord-
ingly, that is why in the two-stage model, extraordinary growth is often forecast for a few
years, and then normal growth is forecast thereafter. The accurate estimation of V,, the ter-
minal value of the stock,” is an important part of correct use of DDMs. In practice, ana-
lysts estimate the terminal value either by applying a multiple to a projected terminal value
of a fundamental, such as earnings per share or book value per share, or they estimate V,
using the Gordon growth model. In the chapter on market multiples, we will discuss using
price—earnings multiples in this context.

In our examples, we use a single discount rate, 7 for all phases, reflecting both a de-
sire for simplicity and lack of a clear objective basis for adjusting the discount rate for dif-
ferent phases. Some analysts, however, use different discount rates for different phases.

The following example values E.I. duPont de Nemours and Company by combining
the dividend discount model and a P/E valuation model.

EXAMPLE 2-18. Combining a DDM and P/E Model to Value a Stock.

In the past year, DuPont (NYSE: DD) paid a $1.40 dividend that an analyst expects
to grow at 9.3 percent annually for the next four years. At the end of Year 4, the
analyst expects the dividend to equal 40 percent of earnings per share and the
trailing P/E for DD to be 11. If the required return on DD common stock is
11.5 percent, calculate the per-share value of DD common stock.

Table 2-8 summarizes the relevant calculations. When the dividends are
growing at 9.3 percent, the expected dividends and the present value of each
(discounted at 11.5 percent) are shown. The terminal stock price, V,, deserves some
explanation. As shown in the table, the Year 4 dividend is 1.40(1.093)* = 1.9981.
Because dividends at that time are assumed to be 40 percent of earnings, the EPS
projection for Year 4 is EPS, = D,/0.40 = 1.9981/0.40 = 4.9952. With a trailing
P/E of 11.0, the value of DD at the end of Year 4 should be 11.0(4.9952) = $54.95.
Discounted at 11.5 percent for four years, the present value of V, is $35.55.

% The terminal value of a stock has also been called the stock’s continuing value.
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5.2 VALUING A
NON-DIVIDEND-
PAYING COMPANY
(FIRST-STAGE
DiviDEND = 0)

TABLE 2-8 Value of DuPont Common Stock

Present Values

Time Value Calculation D.orV, D/(1.115)or V,/(1.115)
1 D, 1.40(1.093)" 1.5302 1.3724
2 D, 1.40(1.093)° 1.6725 1.3453
3 Ds 1.40(1.093)° 1.8281 1.3188
4 D, 1.40(1.093)* 1.9981 1.2927
4 v, 11 X [1.40(1.093)%/0.40]  54.9472 35.5505
= 11 X [1.9981/0.40]
=11 X 4.9952
Total 40.88

The present values of the dividends for Years 1 through 4 sum to $5.33. The present
value of the terminal value of $54.95 is $35.55. The estimated total value of DD is
the sum of these, or $40.88 per share.

The fact that a stock is currently paying no dividends does not mean that the principles of
the dividend discount model do not apply. Even though Dy and/or D; may be zero, and the
company may not begin paying dividends for some time, the present value of future divi-
dends may still capture the value of the company. Of course, if a company pays no divi-
dends and will never be able to distribute cash to shareholders, the stock is worthless.

EXAMPLE 2-19. Valuing a Non-Dividend-Paying Stock.

Assume that a company is currently paying no dividend and will not pay one for
several years. If the company begins paying a dividend of $1.00 five years from
now, and the dividend is expected to grow at 5 percent thereafter, we can discount
this future dividend stream back to find the value of the company. This company’s
required rate of return is 11 percent. Because the expression

_ Dy
n r__g

values a stock at period n using the next period’s dividend, the + = 5 dividend is
used to find the value at ¢t = 4:

Ds 1.00

= = = $16.67
Va r—g 0.11 — 0.05 $

To find the value of the stock today, we simply discount V, back for four years:

V. 16.67
Vo=—2—= ~ = $10.98
1+n" 111

The value of this stock, even though it will not pay a dividend until Year 5, is $10.98.




76

Chapter 2 Discounted Dividend Valuation

5.3 THE
H-MODEL

If a company is not paying a dividend but is very profitable, an analyst might be willing to
forecast its future dividends. Of course, for non-dividend-paying, unprofitable companies,
such a forecast would be very difficult. Furthermore, as discussed in Section 2.2 (Streams
of Expected Cash Flows), it is usually difficult for the analyst to estimate the timing of the
initiation of dividends and the dividend policy that will then be established by the com-
pany. Thus the analyst may prefer a free cash flow or residual income model for valuing
such companies.

The basic two-stage model assumes a constant, extraordinary rate for the supernormal
growth period that is followed by a constant, normal growth rate thereafter. In Example
2-17, the growth rate for General Mills was 11 percent annually for 5 years, followed by a
precipitous drop to 8 percent growth in Year 6 and thereafter. Fuller and Hsia (1984) de-
veloped a variant of the two-stage model in which growth begins at a high rate and declines
linearly throughout the supernormal growth period until it reaches a normal rate at the end.
The value of the dividend stream in the H-model is

Vo = Dy(1 + g;) + DoH(gs — g1)
Cor—a r—gr

(2-27)

or

_ Do(1 + g1) + DoH(gs81)
Vo = P
8L
where

V, = value per share att = 0
D, = current dividend
r = required rate of return on equity
H = half-life in years of the high-growth period (i.e., high-growth period = 2H
years)
gs = initial short-term dividend growth rate
g:. = normal long-term dividend growth rate after Year 2H

The first term on the right-hand side of Equation 2-27 is the present value of the
company’s dividend stream if it were to grow at g; forever. The second term is an ap-
proximation to the extra value (assuming gg > g;) accruing to the stock because of its
supernormal growth for Years 1 through 2H (see Fuller and Hsia for technical details).*
Logically, the longer the supernormal growth period (i.e., the larger the value of H, which
is one-half the length of the supernormal growth period) and the larger the extra growth
rate in the supernormal growth period (measured by gs minus g;), the higher the share
value, all else equal.

3 We can provide some intuition on the expression, however. On average, the expected excess growth rate in the
supernormal period will be (gg — g;)/2. Over 2H periods, we expect a total excess amount of dividends
(compared with the level given g,) of 2HDy(gs — g.)/2 = DoH(gs — g.). This term is the H-model upward
adjustment to the first dividend term, reflecting the extra expected dividends as growth declines from gsto g,
over the first period. Note, however, that the timing of the individual dividends in the first period is not reflected
by individually discounting them; the expression is thus an approximation.
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5.4 THREE-STAGE
DIVIDEND
DiSCOUNT MODELS

EXAMPLE 2-20. Valuing a Stock with the H-Model.

You are valuing Siemens AG (Frankfurt: SIE) with the H-model approach. The
relevant inputs to your valuation are as follows:

® Current dividend is €1.00.

o The dividend growth rate is 29.28 percent, declining linearly over a 16-year
period to a final and perpetual growth rate of 7.26 percent.

® The risk-free rate is 5.34 percent, the market risk premium is 5.32 percent, and
SIE’s beta, estimated against the DAX, is 1.37.

The required rate of return for SIE is

R + BAE(Ry) — Rr] = 0.0534 + (1.37 X 0.0532) = 0.1263, or 12.63%

Using the H-model, the per-share value estimate of the company is

Vo = Dy(1 + g1) + DoH(gs — g1)

r— gL r— 8L
_1.00(1.0726) + 1.00(8)(0.2928 — 0.0726)
0.1263 — 0.0726 0.1263 — 0.0726

= 19.97 + 32.80 = €52.77

If SIE experienced normal growth starting now, its value would be €19.97. The
extraordinary growth adds €32.80 to its value, which results in an SIE share being
worth an estimated total of €52.77.

The H-model is an approximation model, which estimates the valuation that would
result from discounting all of the future dividends individually. In many circumstances,
this approximation is very close. For a long extraordinary growth period (a high H) or for
a large difference in growth rates (the difference between gg and g;), however, the analyst
might abandon the approximation model for the more exact model. Fortunately, the many
tedious calculations of the exact model are made fairly easy using a spreadsheet program.

There are two popular versions of the three-stage DDM. In the first version, the company
is assumed to have a constant dividend growth rate in each of the three stages. For exam-
ple, Stage 1 could assume 20 percent growth for three years, Stage 2 could have 10 percent
growth for four years, and Stage 3 could have 5 percent growth thereafter. In the second
version, in the middle (second) period, the growth rate is assumed to decline linearly. The
example below shows how the first type of three-stage model can be used to value a stock,
in this case IBM.

EXAMPLE 2-21. The Three-Stage DDM with Three Distinct Stages.

IBM currently pays a dividend of $0.55 per year. We estimate the current required
rate of return at 12 percent. Assume we believe that dividends will grow at
7.5 percent for the next two years, 13.5 percent for the following four years, and
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11.25 percent into perpetuity. What is the current estimated value of IBM using a
three-stage approach? We show our calculations in Table 2-9.

TABLE 2-9 Estimated Value of IBM
Present values
D,/(1.12) or
Time Value Calculation D, or V, Vi/(1.12)
1 D, 0.55(1.075) 0.5913 0.5279
2 D, 0.55(1.075)2 0.6356 0.5067 ,
3 D, 0.55(1.075)2(1.135) 0.7214 0.5135 :
4 D, 0.55(1.075)%(1.135)* 0.8188 0.5204
5 Ds 0.55(1.075)2(1.135)3 0.9293 0.5273
6 Dy 0.55(1.075)2(1.135)4 1.0548 0.5344
6 Ve 0.55(1.075)2(1 .135)4(1 1125)/ 156.4595 79.2673
(0.12 — 0.1125)
Total 82.3975

Given these assumptions, the three-stage model indicates that a fair price should be
$82.40. Nevertheless, an analyst might well question whether an 11.25 percent
long-term growth rate is plausible.

A second version of the three-stage DDM has a middle stage similar to the first stage
in the H-model. In the first stage, dividends grow at a high, constant (supernormal) rate for
the whole period. In the second stage, dividends decline linearly as they do in the H-model.
Finally, in Stage 3, dividends grow at a sustainable, constant growth rate. The process of
using this model is illustrated in Example 2-22, valuing Hormel Foods.

EXAMPLE 2-22. The Three-Stage DDM with Declining Growth Rates
in Stage 2.

Elaine Bouvier is evaluating HRL (addressed earlier in Example 2-2). She wishes
to value HRL using the three-stage dividend growth model with a linearly declining
dividend growth rate in Stage 2. After considerable study, Bouvier has decided to
use the following information in her valuation (as of beginning of 2003):

® The current dividend is $0.39.
® Bouvier estimates the required rate of return on HRL stock at 8.72 percent.

® In Stage 1, the dividend will grow at 11.3 percent annually for the next five
years.

® In Stage 2, which will last 10 years, the dividend growth rate will decline
linearly, starting at the Stage 1 rate and ending at the Stage 3 rate.

® The equilibrium long-term dividend growth rate (in Stage 3) will be 5.7 percent.

Bouvier values HRL by computing the five dividends in Stage 1 and finding their
present values at 8.72 percent. The dividends in Stages 2 and 3 can be valued with
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the H-model, which estimates their value at the beginning of Stage 2. This value is
then discounted back to find the dividends’ present value at ¢t = 0.

The calculation of the five dividends in Stage 1 and their present values are
given in Table 2-10 below. The H-model for calculating the value of the Stage 2 and
Stage 3 dividends at the beginning of Stage 2 (t = 5) would be

D«(1 + DsH(gs —
v, = s(1 + g1) +Ds (8s — 80

r— gL r—gc
where
Ds =Dy (1 + gg)° = 0.39 (1.113)° = $0.6661
gs - 11.3%
gL = 5.7%
r=28.72%

H =5 (the second stage lasts 2H = 10 years)

Substituting these values into the equation for the H-model gives us Vs:

_ 06661(1.057)  0.6661(5)©.113 — 0.057)
57 0.0872 — 0.057 0.0872 — 0.057

= 23.3135 + 6.1758

= $29.4893
The present value of Vs is $29.4893/(1.0872)° = $19.4141.

TABLE 2-10 Hormel Foods Corp.

Time D;orV, ValueofD,orV, PVat8.72% Explanation of D, or V,

1 D, 0.4341 0.3993 0.39(1.113)"

2 D, 0.4831 0.4087 0.39(1.113)°

3 Dy 0.5377 0.4184 0.39(1.113)°

4 D, 0.5985 0.4284 0.39(1.113)*

5 D;s 0.6661 0.4385 0.39(1.113)°

5 Vs 29.4893 19.4141 H-model explained above
Total 21.5074

According to this three-stage DDM model, the total value of HRL is $21.51. The
dividends in Stages 2 and 3 have a total present value of $19.41, and the five
dividends in Stage 1 have a total present value of about $2.10 ($21.51 — $19.41).

The three-stage DDM with declining growth in Stage 2 has been widely used among

companies using a DDM approach to valuation. An example is the DDM adopted
Bloomberg L.P., a financial services company that provides “Bloomberg terminals”
professional investors and analysts. The Bloomberg DDM is a model that provides an esti-
mated value for any stock that the user selects. The DDM is a three-stage model with de-
clining growth in Stage 2. The model uses fundamentals about the company for assumed

by
to
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5.5 SPREADSHEET
MODELING

Stage 1 and Stage 3 growth rates, and then assumes that the Stage 2 rate is a linearly de-
clining rate between the Stage 1 and Stage 3 rates. The model also makes estimates of the
lengths of the three stages and the required rate of return. Because the Bloomberg DDM
value is just a mouse click away, the analyst can easily compare the Bloomberg value to the
analyst’s own model value or to the stock’s current market price.

DDMs such as the Gordon growth model and the multistage models presented earlier as-
sume stylized patterns of dividend growth. With the computational power of personal com-
puters, calculators, and personal digital assistants, however, any assumed dividend pattern
is easily valued.

Spreadsheets allow the analyst to build complicated models that would be very cum-
bersome to describe using algebra. Furthermore, built-in spreadsheet functions (such as
those to find rates of return) use algorithms to get a numerical answer when a mathematical
solution would be impossible or extremely challenging. Because of spreadsheets’ wide-
spread use, several analysts can work together or exchange information through the sharing
of their spreadsheet models. The example below presents the results of using a spreadsheet
to value a stock with dividends changing substantially through time.

EXAMPLE 2-23. Finding the Value of a Stock Using a Spreadsheet Model.

Yang Co. is expected to pay a $21.00 dividend next year. The dividend will decline by
10 percent annually for the following three years. In Year 5, Yang will sell off assets
worth $100 per share. The Year 5 dividend, which includes a distribution of some of
the proceeds of the asset sale, is expected to be $60. In Year 6, we expect the dividend
to decrease to $40. We expect that this dividend will be maintained at $40 for one
additional year. It is then expected to grow by 5 percent annually thereafter. If the
required rate of return is 12 percent, what is the value of one share of Yang?

The value is shown in Table 2-11. Each dividend, its present value discounted
at 12 percent, and an explanation are included in the table. The final row treats the
dividends from ¢ = 8 forward as a Gordon growth model because after Year 7, the
dividend grows at a constant 5 percent annually. V; is the value of these dividends
att=17.

TABLE 2-11 Value of Yang Co. Stock

Value of  Present Value

Year D,orV, D,orV, at 12% Explanation of D, or V,
1 D, 21.00 18.75 Dividend set at $21
2 D, 18.90 15.07 Previous dividend X 0.90
3 D; 17.01 12.11 Previous dividend X 0.90
4 D, 15.31 9.73 Previous dividend X 0.90
5 D; 60.00 34.05 Set at $60
6 D¢ 40.00 20.27 Set at $40
7 D, 40.00 18.09 Set at $40
7 V5 600.00 271.41 Vo = Dgl(r — g)

V7 = (40.00 X 1.05)/(0.12 - 0.05)
Total 399.48

£ o
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5.6 FINDING
RATES OF RETURN
FOR ANY DDM

As the table shows, the total present value of Yang Co.’s dividends is $399.48. In this ex-
ample, the terminal value of the company (V,) at the end of the first stage was found using
the Gordon growth model using a mature growth rate of 5 percent. Several alternative ap-
proaches to estimating g are available in this context:

® Use the formula g = (b in the mature phase) X (ROE in the mature phase). We will dis-
cuss the expression g = b X ROE in Section 6. We have several ways to estimate ROE.
We can use the DuPont expression for ROE, also presented in Section 6. Some analysts
assume that ROE = r, the required rate of return on equity, in the mature phase. An al-
ternative assumption is that ROE in the mature phase equals the median industry ROE.
The earnings retention ratio, b, may be empirically based. For example, Bloomberg as-
sumes that b = 0.55 in the mature phase, equivalent to a dividend payout ratio of 45 per-
cent, a long-run average payout ratio for mature dividend-paying companies in the
United States. In addition, sometimes analysts project the dividend payout ratio for the
company individually.

¢ The analyst may estimate the growth rate g with other models relating the mature
growth rate to macroeconomic, including industry, growth projections.

This chapter has focused on finding the value of a security using assumptions for divi-
dends, required rates of return, and expected growth rates. The models are also useful for
other purposes. Given the current price as shown in Section 4.3, we can calculate the im-
plied expected rate of return as an input to security selection. For example, given a current
stock price, dividend estimates, and forecasts of growth, we can derive the implied ex-
pected rate of return. Finding value and finding expected rates of return are two sides of the
same coin. If you know what is on one side, you can deduce what is on the other. In the fol-
lowing discussion, keep in mind that if price does not equal intrinsic value, the expected re-
turn will need to be adjusted to reflect the additional component of return that accrues
when the mispricing is corrected, as discussed in Section 4.3.

In some cases, it is very easy to find the expected rate of return. With a one-period in-
vestment horizon, the expected return was simply r = (D, + P,)/Py — 1. This calculation
requires a forecast of next year’s stock price (P;) in addition to knowledge of the current
price (Py).

In the Gordon growth model, » = D,/P, + g. The expected rate of return is the divi-
dend yield plus the expected growth rate. For a security with a current price of $10, an ex-
pected dividend of $0.50, and expected growth of 8 percent, the expected rate of return
would be 13 percent.

For the H-model, the expected rate of return can be derived as®!

D
r= (P—")[(l +g)+ Hgs— gl + g1 (2-28)
0

When the short- and long-term growth rates are the same, this model reduces to the Gor-
don growth model. For a security with a current dividend of $1, a current price of $20, and
an expected short-term growth rate of 10 percent declining over 10 years (H = 5) to 6 per-
cent, the expected rate of return would be

r= (%)[(1 + 0.06) + 5(0.10 — 0.06)] + 0.06 = 12.3%

31 Fuller and Hsia (1984).
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For multistage models and spreadsheet models, it can be more difficult to find a sin-
gle equation for the rate of return. The process generally used is similar to that of finding
the internal rate of return for a series of varying cash flows. Using a computer or trial and
error, the analyst must find the rate of return such that the present value of future expected
dividends equals the current stock price.

EXAMPLE 2-24. Finding the Expected Rate of Return for Varying
Expected Dividends.

An analyst expects INJ’s (Johnson & Johnson, from Example 2-4) current dividend
of $0.70 to grow by 14.5 percent for six years and then grow by 8 percent into
perpetuity. JNJ’s current price is $53.28. What is the expected return on an
investment in JNJ’s stock?

In performing trial and error with the two-stage model to estimate the
expected rate of return, it is important to have a good initial guess. We can use the
expected rate of return formula from the Gordon growth model and JNJ’s long-term
growth rate to find a first approximation: r = ($0.70 X 1.08)/$53.28 + 0.08 =
9.42%. Because we know that the growth rate in the first six years is more than
8 percent, the estimated rate of return must be above 9.42 percent. Using 9.42
percent and 10.0 percent, we calculate the implied price in Table 2-12:

TABLE 2-12 Johnson & Johnson

Present Value of D, Present Value of D,

Time D, and Vgatr = 9.42% and Vgatr = 10.0%

1 $0.8015 $0.7325 $0.7286

2 $0.9177 $0.7665 $0.7584

3 $1.0508 $0.8021 $0.7895

4 $1.2032 $0.8394 $0.8218

5 $1.3776 $0.8783 $0.8554

6 $1.5774 $0.9191 $0.8904

7 $1.7035

6 $69.90 $48.0805
Total $74.84 $52.9246
Market Price $53.28 $53.28

The present value of the terminal value is Vs/(1 + r)® = [D//(r — 21/ + PP, For
r = 9.42 percent, the present value is [1.7035/(0.0942—0.08)]/(1.0942)® = $69.90.
The present value for other values of r is found similarly. Apparently, the expected
rate of return is slightly less than 10 percent, assuming efficient prices.

5.7 STRENGTHS The multistage dividend discount models have several strengths and weaknesses.
AND WEAKNESSES Streneths:
OF MulTIsTAGE  >'E081S:

DDMs

® The multistage DDMs can accommodate a variety of patterns of future streams of
expected dividends.
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® Even though the multistage DDMs may use stylized assumptions about growth, they
-can provide useful approximations.

¢ [n addition to valuing dividend streams with a DDM, the expected rates of return can
be imputed by finding the discount rate that equates the present value of the dividend
stream to the current stock price. These expected return values can be adjusted to re-
flect the expected market correction of mispricing.

e Because of the variety of DDMs available, the analyst is both enabled and compelled
to carefully evaluate the assumptions about the stock under examination. The valua-
tion model should fit the assumptions (because the analyst is not forced to accept a
set of assumptions that fit a specific model).

e Spreadsheets are widely available, allowing the analyst to construct and examine an
almost limitless number of models.

¢ Using a model forces the analyst to specify assumptions, rather than simply using
subjective assessments. Analysts can thus use common assumptions, understand the
reasons for differing valuations when they occur, and react to changing market con-
ditions in a systematic manner.

Weaknesses:

® Garbage in, garbage out. If the inputs are not economically meaningful and appro-
priate for the company being valued, the outputs from the model will not be useful.

® Analysts sometimes employ models that they do not understand fully. For example,
the H-model is an approximation model. An analyst may think it is exact and mis-
use it.

® As a sensitivity analysis usually shows, valuations are very sensitive to the models’
inputs.

® Programming and data errors in spreadsheet models are very common. Spreadsheet
models should be checked thoroughly.

6 THE FINANCIAL DETERMINANTS OF GROWTH RATES

6.7 SUSTAINABLE
GROWTH RATE

In a number of examples earlier in this chapter, we have implicitly used the relationship
that the dividend growth rate (g) equals the earning retention ratio (b) times the return on
equity (ROE). In this section, we explain this relationship and show how we can combine
it with a method of analyzing return on equity, called DuPont analysis, as a simple tool for
forecasting dividend growth rates.

We define the sustainable growth rate as the rate of dividend (and earnings) growth that
can be sustained for a given level of return on equity, keeping the capital structure constant
over time and without issuing additional common stock. The reason to study this concept
is that it can help us estimate the stable growth rate in a Gordon growth model valuation, or
the mature growth rate in a multistage DDM in which we use the Gordon growth formula
for the terminal value of the stock.

The expression to calculate the sustainable growth rate is

¢ = b X ROE (2-29)
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where
g = dividend growth rate
b = earnings retention rate (1 — Dividend payout ratio)
ROE = return on equity.

Example 2-25 is an illustration of the fact that growth in shareholders’ equity is driven by
reinvested earnings alone (no new issues of equity, and debt growing at the rate g).>

EXAMPLE 2-25. Example Showing g = b X ROE.

In the year just ended, a company began with shareholders’ equity of $1,000,000,
earned $250,000 net income, and paid dividends of $100,000. Its ROE is 25 percent
and its retention rate is 60 percent. The company begins the next year with
$1,150,000 of shareholders’ equity because it retained $150,000. There are no
additions to equity from an increase in shares outstanding.

If the company again earns 25 percent on equity in the next year, net income
will be $287,500, which is a 15 percent increase. The increase in earnings is
$287,500 — $250,000 = $37,500. This is 15 percent above the previous year’s
earnings of $250,000. The company retains 60 percent of earnings (60% X
$287,500 = $172,500) and pays out the other 40 percent (40% X $287,500 =
$115,000) as dividends.

The formula for the dividend growth rate is g = b X ROE, which is g = 0.60
X 25% = 15%. Notice that dividends for the company grew from $100,000 to
$115,000, which is exactly a 15 percent growth rate.

Equation 2-29 implies that the higher the return on equity, the higher the dividend growth
rate, all else constant. The expression also implies that the higher the earnings retention
ratio, the higher the growth rate in dividends, holding all else constant,>>

A practical logic for defining sustainable in terms of growth through internally gen-
erated funds (retained earnings) is that external equity (secondary issues of stock) is con-
siderably more costly than internal equity (reinvested earnings), because of investment
banker fees. Continuous issuance of new stock is not a practical funding alternative for
companies, in general.”* Growth of capital through issuance of new debt can sometimes

o e o e

32 With debt growing at the rate g, the capital structure is constant. If the capital structure is not constant, ROE
would not be constant in general because ROE depends on leverage.

* ROE is a variable that reflects underlying profitability as well as the use of leverage or debt. The retention
ratio or dividend policy, in contrast, is not a fundamental variable in the same sense as ROE. A higher dividend
growth rate through a higher retention ratio (lower dividend payout ratio) is neutral for share value in and of
itself. Holding investment policy (capital projects) constant, the positive effect on value from an increase in g
will just be offset by the negative effect from a decrease in dividend payouts in the expression for the value of
the stock in any DDM. Sharpe, Alexander, and Bailey (1999) discuss this concept in more detail.

* As a long-term average, about 2 percent of U.S. publicly traded companies issue new equity in a given year,
which corresponds to a secondary equity issue once every 50 years, on average. Businesses may be rationed in
their access to secondary issues of equity because of the costs associated with informational asymmetries between
management and the public. Because management has more information on the future cash flows of the company
than the general public, and equity is an ownership claim to those cash flows, the public may react to additional
equity issuance as possibly motivated by an intent to “share (future) misery” rather than “share (future) wealth.”
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6.2 DIVIDEND
GROWTH RATE,
RETENTION RATE,
AND ROE ANALYSIS

i o s

be sustained for considerable periods, however. Further, if a company manages its capital
structure to a target percentage of debt to total capital (debt and common stock), it will
need to issue debt to maintain that percentage as equity grows through reinvested earn-
ings. (This approach is one of a variety of observed capital structure policies.) In addition,
the earnings retention ratio nearly always shows year-to-year variation in actual compa-
nies. For example, earnings may have transitory components that management does not
want to reflect in dividends. The analyst may thus observe actual dividend growth rates
straying from the growth rates predicted by Equation 2-29 because of these effects, even
when his input estimates are unbiased. Nevertheless, the equation can be useful as a sim-
ple expression for approximating the average rate at which dividends can grow over a
long horizon.

Thus far we have seen that a company’s sustainable growth, as defined above, is a function
of its ability to generate return on equity (which depends on investment opportunities) and
its retention rate. We now expand this model by examining what drives ROE. Remember
that ROE is the return (net income) generated on the equity invested in the company:

Net income
ROE = 2-30
Stockholders' equity ( )

If a company has a ROE of 15 percent, it generates $15 of net income for every $100 in-
vested in stockholders’ equity. For purposes of analyzing ROE, we can relate it to several
other financial ratios. For example, ROE can be seen as related to return on assets (ROA)
and the extent of financial leverage (equity multiplier):

Net income Total assets
ROE = X 2-31
Total assets  Stockholders' equity ( )

Therefore, a company can increase its ROE either by increasing ROA or the use of lever-
age (assuming the company can borrow at a rate lower than that it earns on its assets).

We can further expand this model by breaking ROA into two components, profit
margin and turnover (efficiency):

Net income Sales

ROE = Sales Total assets

Average total assets

2-32
Stockholders’ equity ( )

The first term is the company’s profit margin. A higher profit margin will result in a higher
ROE. The second term measures total asset turnover, which is the company’s efficiency. A
turnover of 1 indicates that a company generates $1 in sales for every $1 invested in assets.
A higher turnover will result in higher ROE. The last term is the equity multiplier, which
measures the extent of leverage, as noted earlier. This relationship is widely known as the
DuPont model or analysis of ROE. Although ROE can be analyzed further using a five-
way analysis, the three-way analysis will provide us with insight into the determinants of
ROE that are pertinent to our understanding of the growth rate. Combining Equations 2-29
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and 2-32, we find that the dividend growth rate is equal to the retention rate multiplied
by ROE:*

Net income — Dividends % Net income Sales

&= Net income Sales Assets

% Assets
Shareholders’ equity

(2-33)

The model is also useful to the analyst in analyzing the factors that can affect the sustain-
able growth rate. Higgins (2001) explains this model and calls it the PRAT model (al-
though we have altered the notation and calculations slightly to use averages in the ratios
above). Growth is a function of profit margin (P), retention rate (R), asset turnover (A), and
financial leverage (T). Two of these factors deterrnine ROA—the profit margin and the
asset turnover. The other two factors are based on a company’s financial policies—the re-
tention rate and financial leverage. So, the growth rate in dividends can be viewed as de-
termined by the company’s ROA and financial policies. The example below illustrates the
logic behind this equation.

EXAMPLE 2-26. ROA, Financial Policies, and the Dividend Growth Rate.

Baggai Enterprises has an ROA of 10 percent, retains 30 percent of earnings, and
has an equity multiplier of 1.25. Mondale Enterprises also has an ROA of 10 per-
cent, but it retains two-thirds of earnings and has an equity multiplier of 2.00. What
dividend growth rates should these two companies have?

Baggai’s dividend growth rate should be g = 0.30 X 10% X 1.25 = 3.75%
Mondale’s dividend growth rate should be g = (2/3) X 10% X 2.00 = 13.33%

Because Mondale has the higher retention rate and higher financial leverage, its
dividend growth rate is much higher.

If we are forecasting growth for the next five years, we should use our expectations
of the four factors driving growth over this five-year period. If we are forecasting growth
into perpetuity, we should use our very long-term forecasts for these variables.

To illustrate the calculation and implications of the sustainable growth rate using the
expression for ROE given by the DuPont formula, assume the growth rate is g = b X
ROE = 0.60 (15%) = 9%. The ROE of 15 percent was based on a profit margin of 5 per-
cent, an asset turnover of 2.0, and an equity multiplier of 1.5. Given fixed ratios of sales-to-
assets and assets-to-equity, sales, assets, and debt will also be growing at 9 percent. Be-
cause dividends are fixed at 40 percent of income, dividends will grow at the same rate as
income, or 9 percent. If the company increases dividends faster than 9 percent, this growth
rate would not be sustainable using internally generated funds. Earning retentions would
be reduced, and the company would not be able to finance the assets required for sales
growth without external financing.

%5 Strictly speaking, the theoretical expression ¢ = b X ROE holds exactly only when ROE is calculated using
beginning of period shareholders’ equity. That assumption is necessary for mathematical simplicity, but assumes
that reinvested earnings are not available until the end of the period. Practically ROE is calculated using average
stockholders’ equity or sometimes ending stockholders’ equity in financial databases and is preferred for
financial analysis.
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The analyst should be careful in projecting historical financial ratios into the future
in using this analysis. Although a company may have grown at 20 percent a year for the last
five years, this rate of growth is probably not sustainable indefinitely. Abnormally high
ROEs, which may have driven that growth, are unlikely to persist for long periods of time
because of competitive forces.

EXAMPLE 2-27. Forecasting Growth with the PRAT Formula.

Dell Corporation (NYSE: DELL) is not currently paying a dividend. An analysis of
its ROE for the past five years is shown in Table 2-13.

TABLE 2-13  Dell Corporation

Year ROE (%)  Profit Margin (%)  Asset Turnover  Financial Leverage

2000 39.87 = 6.83 X 2.56 X 2.28
1999 43.74 = 6.60 X 2.75 X 241
1998 80.57 = 8.00 X 3.27 X 3.08
1997 90.11 = 7.66 X 3.40 X 3.46
1996 58.50 = 6.68 X 3.02 X 2.90

DELL’s ROEs have been very high during this period. Because it is retaining all
earnings, the company has grown accordingly. It is unlikely that DELL will sustain
these levels indefinitely. Their strong business model and market position, however,
are expected by an analyst to maintain above-average performance (relative to the
market) during the next five years. Nonetheless, the analyst believes the performance
cannot realistically be expected to match prior levels. Further, the analyst assumes
that the company will continue to retain all earnings for the next 10 years. The
analyst’s forecast for profit margin, turnover, and leverage over the next 10 years are

Profit Margin 5%
Asset Turnover  2.50
Leverage 2.00

With a retention rate of 100 percent, the PRAT formula yields Short-term growth =
0.05 X 1.00 X 2.50 X 2.00 = 25%.

Although DELL may be able to sustain this level of growth for 10 years, the
analyst believes that market conditions may intervene. For example, weak demand
for personal computers may result in lower growth. Accordingly, the analyst may
elect to lower this growth estimate subjectively.

Assume that the analyst forecasts that after Year 10, DELL will begin to pay
out 15 percent of its earnings as dividends (typical for mature technology
companies). Additionally, long-term sustainable estimates for profit margin, asset
turnover and leverage are

Profit Margin 4.5% (reflects declining margins in the industry)
Asset Turnover 1.50 (closer to industry efficiency)

Leverage 2.00 (modest reduction from recent levels)
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6.3 FINANCIAL
MODELS AND
DIVIDENDS

With a retention rate of 85 percent, the PRAT formula yields Long-term sustainable
growth = 0.045 X 0.85 X 1.50 X 2.00 = 11.48%.

Because there are no dividends for the first 10 years, the analyst would use a
two-stage DDM with these growth inputs. For the trailing 12 months, DELL has
earnings per share excluding non-recurring items of $0.76. Using a risk-free rate of
5.0 percent, an equity risk premium of 5.7 percent, and a beta of 1.45 results in a
required rate of return of 13.3 percent. Forecasting earnings in Year 10 at 25 percent
annual growth results in Ejo of $7.08 = $0.76 X 1.25'°. The following year’s
earnings would be forecasted to grow at 11.48 percent to $7.89. D;; would be
$7.89 X 0.15 = $1.18. V;; would be $1.18/(0.133 — 0.1148) or $64.84. Discount-
ing back to V; at 13.3 percent yields a current price of $18.60.

This example illustrates the use of a DDM for valuing a non-dividend-paying
stock. As noted in Section 2.2, analysts often select other DCF models in such
cases. We will discuss alternative DCF models in later chapters.

Analysts can also forecast dividends by building more-complex models of the company’s
total operating and financial environment. Because there can be so many aspects to such a
model, a spreadsheet is used to build pro forma income statements and balance sheets. The
company’s ability to pay dividends in the future can be predicted using one of these mod-
els. The example below shows the dividends that a highly profitable and rapidly growing
company can pay when its growth rates and profit margins decline because of increasing
competition over time.

EXAMPLE 2-28. A Spreadsheet Model for Forecasting Dividends.

An analyst is preparing a forecast of dividends for Hoshino Distributors for the next
five years. He uses a spreadsheet model with the following assumptions:

® Sales are $100 million in Year 1. They grow by 20 percent in Year 2, 15 percent
in Year 3, and 10 percent in Years 4 and 5.

® Operating profits (EBIT = earnings before interest and taxes) are 20 percent of
sales in Years 1 and 2, 18 percent of sales in Year 3, and 16 percent of sales in
Years 4 and 5.

® Interest expenses are 10 percent of total debt for the current year.
® The income tax rate is 40 percent.

o Hoshino pays out 20 percent of earnings in Years 1 and 2, 30 percent in Year 3,
40 percent in Year 4, and 50 percent in Year 5.

® Retained earnings are added to equity in the next year.
o Total assets are 80 percent of the current year’s sales in all years.

o In Year 1, debt is $40 million and shareholders’ equity is $40 million. Debt
equals total assets minus shareholders’ equity. Shareholders’ equity will equal
the previous year’s shareholders’ equity plus the addition to retained earnings
from the previous year.

® Hoshino has 4 million shares outstanding.

® The discount rate is 15 percent, and the value of the company at the end of Year
5 will be 10.0 times earnings.
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6.4 INVESTMENT
MANAGEMENT AND
DDMs

The analyst wishes to estimate the current value per share of Hoshino. Table 2-14
adheres to the modeling assumptions above. Total dividends and earnings are found
at the bottom of the income statement.

TABLE 2-14 Hoshino Distributors Pro Forma Financial Statements
(in millions)

Year 1 Year 2 Year 3 Year 4 Year 5

Income statement

Sales $100.00 $120.00 $138.00 $151.80 $166.98
EBIT $20.00 $24.00 $24.84 $24.29 $26.72
Interest $4.00 $4.83 $5.35 $5.64 $6.18
EBT $16.00 $19.17 $19.49 $18.65 $20.54
Taxes $6.40 $7.67 $7.80 $7.46 $8.22
Net income $9.60 $11.50 $11.69 $11.19 $12.32
Dividends $1.92 $2.30 $3.51 $4.48 $6.16
Balance sheet
Total assets $80.00 $96.00 $110.40 $121.44 $133.58
Total debt $40.00 $48.32 $53.52 $56.38 $61.81
Equity $40.00 $47.68 $56.88 $65.06 $71.77

Dividing the total dividends by the number of outstanding shares gives the dividend
per share for each year shown below. The present value of each dividend,
discounted at 15 percent, is also shown.

Year 1 Year 2 Year 3 Year 4 Year 5
DPS $0.480 $0.575 $0.877 $1.120 $1.540
PV $0.417 $0.435 $0.577 $0.640 $0.766

The earnings per share in Year 5 are $12.32 million divided by 4 million shares, or
$3.08 per share. Given a P/E of 10, the market price in Year 5 is predicted to be
$30.80. Discounted at 15 percent (the required rate of return noted above), the
present value of this price is $15.31. Adding the present values of the five
dividends, which sum to $2.84, gives a total stock value today of $18.15 per share.

Investment management does not involve isolated or occasional valuations of a common
stock. An analyst will usually have to do valuations of a number of stocks, and these valu-
ations will be updated regularly or whenever changing circumstances warrant an update.
Teams of analysts also have to work together to evaluate the stocks in their investment uni-
verse. A competitive environment requires rapid incorporation of the best information,
consistent application of valuation principles, and clear communication of investment rec-
ommendations (and their justifications).

Investment managers have used DCF models, including dividend discount models, as
part of a systematic approach to security selection and portfolio formation. The portfolio
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formation process has a planning step, an execution step, and a feedback step. Although this
chapter has focused on the use of DDM in the execution step, we must put the chapter in the
context of the planning step.

In the planning step, risk and return objectives are set. Consider a U.S. domestic core
equity portfolio manager with the S&P 500 as a benchmark (the comparison portfolio used
to evaluate performance).*® This investment manager may choose a risk objective in terms
of tracking risk relative to the S&P 500. Tracking risk is the standard deviation of the dif-
ferences between the portfolio’s and the benchmark’s returns. Hypothetically, a tracking
risk objective might be set at 5 percent. (For a portfolio with this investment approach,
tracking risk would commonly fall in the range of 2 percent to 6 percent.) For this man-
ager, the return objective might be to beat the S&P 500 by 200 basis points. Planning also
involves the selection of an investment strategy. DCF models are used in active investment
strategies. Active managers hold securities in different-from-benchmark weights in an at-
tempt to produce positive risk-adjusted returns or alphas.

In the execution step, the portfolio manager selects the portfolio, and the trading
desk implements the portfolio decisions. Managers use DCF models to identify (select)
undervalued securities. If the manager simply chose the most undervalued securities with-
out any risk discipline, his selections might concentrate on a particular (or a few) risk fac-
tor. He might often fail to meet his risk objective. A risk-control discipline must be used.
Our hypothetical manager might choose sector neutrality with respect to his benchmark as
that discipline, defining his investment universe as the S&P 500. A portfolio is sector
neutral to a benchmark if sectors are represented in the portfolio in the same proportions
as in the benchmark, according to market-value weights. (Economic sector membership
explains a substantial portion of risk; however, this is an illustration, not a recommendation
of a particular risk-control approach.) Then the process continues as follows:

® Sort stocks into groups according to the risk-control methodology. In our example,
the manager sorts the stocks into groups according to sector membership. As another
example, if the manager uses a CAPM risk-control methodology, the sorting is into
portfolios of similar beta risk.

® Rank stocks by expected return within each group using a DCF methodology. There
are several techniques to implement this ranking. The manager may use an expres-
sion for r in terms of fundamentals and current market price, using a DCF model.
This value of r is an estimate of expected return if price fully reflects value, or if
price and value differ but do not converge. As explained earlier, when price (Py) and
intrinsic value (Vp) differ, expected return will have an additional component if the
two come together. Then the manager’s estimate of expected return is the sum of r
and the return from convergence. In practice, convergence assumptions range from
nonconvergence to gradual convergence over five years. At the end of this step, in
our example, the manager has ranked stocks from highest to lowest expected return
within sector grouping, or whatever grouping approach is used.

® Select a portfolio from the highest expected return stocks consistent with the risk con-
trol methodology. This selection is implemented in various ways. As an illustration,
the investment manager might preset the number of issues in the portfolio at 80. If the
energy sector at the time has a 10 percent weight in the S&P 500, the 8 energy issues
(10 percent of 80) in the S&P 500 with the highest expected return enter the portfolio
with equal weights. All selected securities are equally weighted, but more-important
sectors have a larger number of securities; the result is approximate sector neutrality.

3 This illustration is drawn from a composite of several actual investment managers.
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7 SUMMARY

As part of this process, careful investment managers will stress test the expected return
inputs with respect to assumptions. Consistency of the assumptions underlying the valua-
tions of different companies is important. For example, if different industry growth fore-
casts underlie different analysts’ earnings projections, then relative valuation differences
among stocks may simply reflect different industry forecasts rather than mispricing. As
with all active investment strategies, investment results depend on the quality of the inputs.
As discussed in Chapter 1, for an active strategy to consistently add value, the manager’s
expectations (about earnings growth, for example), must differ from consensus expecta-
tions and be, on average, correct as well.

Effective and appropriate use of DDMs, as well as the valuation models in the fol-
lowing chapters, is essential for investment management, whether by an individual or by a
team of analysts. Analysts can use DDMs to systematically select securities for inclusion
in portfolios.

This chapter provided an overview of DCF models of valuation, discussed the estimation
of a stock’s required rate of return, and presented in detail the dividend discount model.

® In DCF models, the value of any asset is the present value of its (expected) future

cash flows
o CF,
Vo =
0 ,; a+n

where Vj, is the value of the asset as of ¢ = 0 (today), CF, is the (expected) cash flow
at time ¢, and r is the discount rate or required rate of return.

® Several alternative streams of expected cash flows can be used to value equities,
including dividends, free cash flow, and residual income. A discounted dividend ap-
proach is most suitable for dividend-paying stocks, where the company has a dis-
cernible dividend policy that has an understandable relationship to the company’s
profitability, and the investor has a non-control (minority ownership) perspective.

® The free cash flow approach (FCFF or FCFE) might be appropriate when the com-
pany does not pay dividends, dividends differ substantially from FCFE, free cash
flows align with profitability, or the investor takes a control (majority ownership)
perspective.

® The residual income approach can be useful when the company does not pay divi-
dends (as an alternative to a FCF approach), or free cash flow is negative.

® The required rate of return is the minimum rate of return that an investor would an-
ticipate receiving in order to invest in an asset. The two major approaches to deter-
mining the cost of equity are an equilibrium method (CAPM or APT) and the bond
yield plus risk premium method.

® The equity risk premium for use in the CAPM approach can be based on historical
return data or based explicitly on expectational data.

® The DDM with a single holding period gives stock value as

D, P, D, + P,
= Tt 1= 1
a+nrn A+n a+r

Vo
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where D, is the expected dividend at time ¢ (here t+ = 1) and V, is the stock’s (ex-
pected) value at time ¢ Assuming that Vj is equal to today’s market price, Py, the ex-
pected holding-period return is

_D1+P1 ___DI PI_PO

1 —_ —_— R
T P, P
Expected holding-period returns differ from required rates of return when price does
not exactly reflect value. When price does not equal value, there will generally be an
additional component to the expected holding-period return reflecting the conver-
gence of price to value.

The expression for the DDM for any given finite holding period n and the general ex-
pression for the DDM are, respectively,

D, P, = D,
Vo = + dv,=5> —
D T AR s

t=1

There are two main approaches to the problem of forecasting dividends: First, we
can assign the entire stream of expected future dividends to one of several stylized
growth patterns. Second, we can forecast a finite number of dividends individually
up to a terminal point, valuing the remaining dividends by assigning them to a styl-
ized growth pattern, or forecasting share price as of the terminal point of our divi-
dend forecasts. The first forecasting approach leads to the Gordon growth model and
multistage dividend discount models, the second forecasting approach lends itself to
spreadsheet modeling.

The Gordon growth model assumes that dividends grow at a constant rate g forever,
so that D, = D, (1 + g). The dividend stream in the Gordon growth model has a
value of

_D0(1+g) _ D
o =———,0or Vg =
r—g r—g
where r > g.

The value of fixed rate perpetual preferred stock is V, = D/r, where D is the stock’s
(constant) annual dividend.

Assuming that price equals value, the Gordon growth model estimate of a stock’s ex-
pected rate of return is

_ Dy(1 +g) _D
r="—"t—L 4y g="1
Po Po

Given an estimate of the next-period dividend and the stock’s required rate of return,
we can use the Gordon growth model to estimate the dividend growth rate implied
by the current market price (making a constant growth rate assumption).

The present value of growth opportunities (PVGO) is the part of a stock’s total value,
Vy, that comes from profitable future growth opportunities in contrast to the value as-
sociated with assets already in place. The relationship is Vy = E/r + PVGO, where
E/r is defined as the no-growth value per share.
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® We can express the leading price—earnings ratio (Py/E;) and the trailing price—

earnings ratio (Py/Ep) in terms of the Gordon growth model as, respectively,

Py _DJE, _1-b d&_Do(l‘Fz,’)/l'fo_(l—b)(l+g)

an
E, r—g r-—g E, r—g r-g

The above expressions give a stock’s justified price—earnings ratio based on fore-
casts of fundamentals (given that the Gordon growth model is appropriate).

The Gordon growth model may be useful for valuing broad-based equity indexes and
the stock of businesses with earnings that we expect to grow at a stable rate compa-
rable to or lower than the nominal growth rate of the economy.

Gordon growth model values are very sensitive to the assumed growth rate and re-
quired rate of return.

For many companies, growth falls into phases. In the growth phase, a company en-
joys an abnormally high growth rate in earnings per share, called supernormal
growth. In the transition phase, earnings growth slows. In the mature phase, the com-
pany reaches an equilibrium in which factors such as earnings growth and the return
on equity stabilize at levels that can be sustained long term. Analysts often apply
multistage DCF models to value the stock of a firm with multistage growth
prospects.

The two-stage dividend discount model assumes different growth rates in Stage 1
and Stage 2

Vo = éDO(l + g5 + Dy(1 + go)"(1 + gp)
A a+n (1 + r'(r— gp)

where gy is the expected dividend growth rate in the first period and g; is the ex-
pected growth rate in the second period.

The terminal stock value, V,, is sometimes found with the Gordon growth model or
with some other method, such as applying a P/E multiplier to forecasted EPS as of
the terminal date.

The H-model assumes that the dividend growth rate declines linearly from a high
supernormal rate to the normal growth rate during Stage 1, and then grows at a con-
stant normal growth rate thereafter:

_ Dy(1 + g1) 4 DoH(gs — g1) _ Dy(1 + g;) + DoH(gs ~— g1)
r— & r— g r— g

0

There are two basic three-stage models. In one version, the growth rate is constant in
each of the three stages. In the second version, the growth rate is constant in Stage 1,
declines linearly in Stage 2, and becomes constant and normal in Stage 3.

Spreadsheet models are very flexible, providing the analyst with the ability to value
any pattern of expected dividends.

In addition to valuing equities, DDMs are used to find expected rates of return.
For simpler models (like the one-period model, the Gordon growth model, and the
H-model), well-known formulas may be used to calculate these rates of return. For
many dividend streams, however, the rate of return must be found by trial and error,
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producing a discount rate that equates the present value of the forecasted dividend
stream to the current market price. Adjustments to the expected return estimates may
be needed to reflect the convergence of price to value.

Multistage DDM models can accommodate a wide variety of patterns of expected
dividends. Even though such models may use stylized assumptions about growth,
they can provide useful approximations.

Values from multistage DDMs are generally sensitive to assumptions. The useful-
ness of such values reflects the quality of the inputs.

Dividend growth rates can be obtained from analyst forecasts, from statistical fore-
casting models, or from company fundamentals. The sustainable growth rate de-
pends on the ROE and the earnings retention rate, b: g = b X ROE. This expression
can be expanded further, using the DuPont formula, as

_ Netincome — Dividends _ Net income Sales Assets
Net income Sales Assets  Shareholders’ equity

Dividend discount models can be used as a discipline for portfolio construction. Po-
tential investments can be screened or selected based on their estimated rates of re-
turn, along with other portfolio requirements. Often, the discipline involves three
steps: sorting stocks into groups according to a risk-control methodology, ranking
stocks by expected return within each group, and selecting a portfolio from the high-
est expected return stocks consistent with the risk-control methodology.
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PROBLEMS

1. The estimated betas for AOL Time Warner (NYSE: AOL), J.P. Morgan Chase &
Company (NYSE: JPM), and The Boeing Company (NYSE: BA) are 2.50, 1.50, and
0.80, respectively. The risk-free rate of return is 4.35 percent, and the market risk pre-
mium is 8.04 percent. Calculate the required rates of return for these three stocks using
the CAPM.

2. The estimated factor sensitivities of Terra Energy to the five macroeconomic factors in
the Burmeister, Roll, and Ross (1994) article are given in the table below. The table also
gives the market risk premiums to each of these same factors.

Factor Sensitivity Risk Premium (%)
Confidence risk 0.25 2.59
Time horizon risk 0.30 —0.66
Inflation risk —-045 —4.32
Business-cycle risk 1.60 1.49
Market-timing risk 0.80 3.61

Use the 5-factor BIRR APT model to calculate the required rate of return for Terra En-
ergy using these estimates. The Treasury bill rate is 4.1 percent.

3. Newmont Mining (NYSE: NEM) has an estimated beta of —0.2. The risk-free rate of
return is 4.5 percent, and the equity risk premium is estimated to be 7.5 percent. Using
the CAPM, calculate the required rate of return for investors in NEM.

4. The expression for the value of a stock given a single-period investment horizon has
four variables: Vj, Dy, Py, and = Solve for the value of the missing variable for each of
the four stocks in the table below.

Estimated Expected Expected Required Rate
Stock Value (Vy) Dividend (D;) Price (P;) of Return (r)
1 $0.30 $21.00 10.0%
2 $30.00 32.00 10.0
3 92.00 2.70 12.0
4 16.00 0.30 17.90

5. General Motors (NYSE: GM) sells for $66.00 per share. The expected dividend for
next year is $2.40. Use the single-period DDM to predict GM’s stock price one year
from today. The risk-free rate of return is 5.3 percent, the market risk premium is
6.0 percent, and GM’s beta is 0.90.

6. BP PLC (NYSE: BP) has a current stock price of $50 and current dividend of $1.50.
The dividend is expected to grow at 5 percent annually. BP’s beta is 0.85. The risk-free
interest rate is 4.5 percent, and the market risk preminum is 6.0 percent.

A. What is next year’s projected dividend?

B. What is BP’s required rate of return based on the CAPM?

C. Using the Gordon growth model, what is the value of BP?

D. Assuming the Gordon growth model is valid, what dividend growth rate would
result in a model value of BP equal to its market price?
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7. The current market prices of three stocks are given below. The current dividends, div-
idend growth rates, and required rates of return are also given. The dividend growth
rates are perpetual.

Current Current Dividend Required Rate
Stock Price Dividend (t = 0) Growth Rate of Return
Que Corp. $25.00 $0.50 7.0% 10.0%
SHS Company $40.00 $1.20 6.5 10.5
True Corp. $20.00 $0.88 5.0 10.0

A. Find the value of each stock with the Gordon growth model.
B. Which stock’s current market price has the smallest premium or largest discount
relative to its DDM valuation?

8. For five utility stocks, the table below provides the expected dividend for next year,
the current market price, the expected dividend growth rate, and the beta. The risk-
free rate is currently 5.3 percent, and the market risk premium is 6.0 percent.

Dividend Price Dividend Growth

Stock (Dy) (Po) Rate (g) Beta (B)
American Electric (NYSE: AEP) 2.40 46.17 5.0% 0.60
Consolidated Edison (NYSE: ED) 2.20 39.80 5.0 0.60
Exelon Corp. (NYSE: EXC) 1.69 64.12 7.0 0.80
Southern Co. (NYSE: SO) 1.34 23.25 5.5 0.65
Dominion Resources (NYSE: D) 2.58 60.13 55 0.65

A. Calculate the expected rate of return for each stock using the Gordon growth model.
B. Calculate the required rate of return for each stock using the CAPM.

9. Vicente Garcia is a buy-side analyst for a large pension fund. He frequently uses
dividend discount models such as the Gordon growth model for the consumer non-
cyclical stocks that he covers. The current dividend for Procter & Gamble Co.
(NYSE: PG) is $1.46, and the dividend eight years ago was $0.585. The current
stock price is $80.00.

A. What is the historical dividend growth rate for Procter & Gamble?

B. Garcia assumes that the future dividend growth rate will be exactly half of the
historical rate. What is Procter & Gamble’s expected rate of return using the GGM?

C. Garcia uses a beta of 0.53 (computed versus the S&P 500 index) for Procter &
Gamble. The risk-free rate of return is 5.56 percent and the equity risk premium is
3.71 percent. If Garcia continues to assume that the future dividend growth rate
will be exactly half of the historical rate, what is the value of the stock with the
Gordon growth model?

10. NiSource Preferred B (NYSE: NI-B) is a fixed-rate perpetual preferred stock paying a
$3.88 annual dividend. If the required rate of return is 7.88 percent, what is the value
of one share? If the price of this preferred stock were $46.00, what would be the
yield?

11. R.A. Nixon put out a “strong buy” on DuPoTex (DPT). This company has a current
stock price of $88.00 per share. The company has sales of $210 million, net income of
$3 million, and 300 million outstanding shares. DPT is not paying a dividend. Dorothy
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12.

13.

14.

15.

16.

Josephson has argued with Nixon that DPT’s valuation is excessive relative to its sales,
profits, and any reasonable assumptions about future possible dividends. Josephson
also asserts that DPT has a market value equal to that of many large blue-chip compa-
nies, which it does not deserve. Nixon feels that Josephson’s concerns reflect an ar-
chaic attitude about equity valuation and a lack of understanding about DPT’s industry.

A. What is the total market value of DPT’s outstanding shares? What are the price-to-
earnings and price-to-sales ratios?

B. Nixon and Josephson have agreed on a scenario for future earnings and dividends
for DPT. Their assumptions are that sales grow at 60 percent annually for four
years, and then at 7 percent annually thereafter. In Year 5 and thereafter, earnings
will be 10 percent of sales. No dividends will be paid for four years, but in Year 5
and after, dividends will be 40 percent of earnings. Dividends should be
discounted at a 12 percent rate. What is the value of a share of DPT using the
discounted dividend approach to valuation?

C. Nixon and Josephson explore another scenario for future earnings and divi-
dends for DPT. They assume that sales will grow at 7 percent in Year 5 and there-
after. Earnings will be 10 percent of sales, and dividends will be 40 percent of
earnings. Dividends will be initiated in Year 5, and dividends should be discounted
at 12 percent. What level of sales is required in Year 4 to achieve a discounted div-
idend valuation equal to the current stock price?

Dole Food (NYSE: DOL) has a current dividend of $0.40, which is expected to grow
at 7 percent forever. Felipe Rodriguez has estimated the required rate of return for
Dole using three methods. The methods and the estimates are as follows:

Bond yield plus risk premium method r= 9.6%
CAPM method r=112%
APT method r=10.4%

Using the assumed dividend pattern, what is the value of Dole Food using each of the
three estimated required rates of return?

The CFO of B-to-C Inc., a retailer of miscellaneous consumer products, recently

announced the objective of paying its first (annual) cash dividend of $0.50 in four

years. Thereafter, the dividend is expected to increase by 7 percent per year for the

foreseeable future. The company’s required rate of return is 15 percent.

A. Assuming that you have confidence in the CFO’s dividend target, what is the value
of the stock of B-to-C today?

B. Suppose that you think that the CFO’s outlook is too optimistic. Instead, you
believe that the first dividend of $0.50 will not be received until six years from
now. What is the value of the stock?

FPR is expected to pay a $0.60 dividend next year. The dividend is expected to grow
at a 50 percent annual rate for Years 2 and 3, at 20 percent annually for Years 4 and 5,
and at 5 percent annually for Year 6 and thereafter. If the required rate of return is
12 percent, what is the value per share?

EB Systems is selling for $11.40 and is expected to pay a $0.40 dividend next year.
The dividend is expected to grow at 15 percent for the following four years, and then
at 7 percent annually after Year 5. If purchased at its current price, what is the ex-
pected rate of return on EB Systems? Assume price equals value.

Hanson PLC (LSE: HNS) is selling for GBP 472. Hansen has a beta of 0.83 against
the FTSE 100 index, and the current dividend is GBP 13.80. The risk-free rate of re-
turn is 4.66 percent, and the equity risk premium is 4.92 percent. An analyst covering
this stock expects the Hanson dividend to grow initially at 14 percent but to decline
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17.

linearly to S percent over a 10-year period. After that, the analyst expects the dividend

to grow at 5 percent.

A. Compute the value of the Hanson dividend stream using the H-model. According
to the H-model valuation, is Hanson overpriced or underpriced?

B. Assume that Hanson’s dividends follow the H-model pattern the analyst predicts.
If an investor pays the current GBP 472 price for the stock, what will be the rate of
return?

(Adapted from 1995 CFA Level I exam) Your supervisor has asked you to evaluate the
relative attractiveness of the stocks of two very similar chemical companies: Litchfield
Chemical Corp. (LCC) and Aminochem Company (AOC). AOC and LCC have June
30 fiscal year ends. You have compiled the data in Exhibit 17-1 for this purpose. Use a
one-year time horizon and assume the following:

® Real gross domestic product is expected to rise 5 percent;

® S&P 500 expected total return of 20 percent;

® U.S. Treasury bills yield 5 percent; and

® 30-year U.S. Treasury bonds yield 8 percent.

EXHIBIT 17-1 Selected Data for Litchfield and Aminochem

Litchfield Chemical Aminochem
(LCO) (AOC)

Current stock price $50 $30
Shares outstanding (millions) 10 20
Projected earnings per share (FY 1996) $4.00 $3.20
Projected dividend per share (FY 1996) $0.90 $1.60
Projected dividend growth rate 8% 7%
Stock beta 1.2 1.4
Investors’ required rate of return 10% 11%
Balance sheet data (millions)

Long-term debt $100 $130

Stockholders’ equity $300 $320

18.

A. Calculate the value of the common stock of LCC and AOC using the constant-
growth DDM. Show your work.

B. Calculate the expected return over the next year of the common stock of LCC and
AOC using the CAPM. Show your work.

C. Calculate the internal (implied, normalized, or sustainable) growth rate of LCC
and AQC. Show your work.

D. Recommend LCC or AOC for investment. Justify your choice using your answers
to A, B, and C and the information in Exhibit 17-1.

(Adapted from 1999 CFA Level II exam) Scott Kelly is reviewing MasterToy’s finan-
cial statements in order to estimate its sustainable growth rate. Using the information
presented in Exhibit 18-1,
A. i. Identify the three components of the DuPont formula.
ii. Calculate the ROE for 1999 using the three components of the DuPont
formula.
iii. Calculate the sustainable growth rate for 1999.

B
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Kelly has calculated actual and sustainable growth for each of the past four years and

finds in each year that its calculated sustainable growth rate substantially exceeds its

actual growth rate.

B. Cite one course of action (other than ignoring the problem) Kelly should
encourage MasterToy to take, assuming the calculated sustainable growth rate
continues to exceed the actual growth rate.

EXHIBIT 18-1 Master Toy Inc. Actual 1998 and Estimated 1999 Financial
Statements For FY Ending December 31
($ millions, except per-share data)

1998 1999 Change (%)

Income Statement
Revenue $4,750 $5,140 8.2
Cost of goods sold $2,400 $2,540
Selling, general, and administrative 1,400 1,550
Depreciation 180 210
Goodwill amortization _10 _10

Operating income $760 $830 9.2
Interest expense 20 25

Income before taxes $740 $805
Income taxes 263 295

Net income $475 $510
Earnings per share $1.79 $1.96 9.5
Average shares outstanding (millions) 265 260
Balance Sheet
Cash $400 $400
Accounts receivable 680 700
Inventories 570 600
Net property, plant, and equipment 800 870
Intangibles _500 530

Total assets $2,950 $3,100
Current liabilities $550 $600
Long-term debt _300 300

Total liabilities $850 $900
Stockholders’ equity 2,100 2,200

Total liabilities and equity $2,950 $3,100
Book value per share $7.92 $8.46
Annual dividend per share $0.55 $0.60

19. (Adapted from 2000 CFA Level II exam) The management of Telluride, an interna-
tional diversified conglomerate based in the United States, believes that the recent
strong performance of its wholly owned medical supply subsidiary, Sundanci, has
gone unnoticed. In order to realize Sundanci’s full value, Telluride has announced that
it will divest Sundanci in a tax-free spin-off.




Chapter 2 Discounted Dividend Valuation

Sue Carroll, CFA, is Director of Research at Kesson and Associates. In devel-
oping an investment recommendation for Sundanci, Carroll has directed four of her
analysts to determine a valuation of Sundanci using various valuation disciplines. To
assist her analysts, Carroll has gathered the information shown in Exhibits 19-1 and
19-2 below.

EXHIBIT 19-1 Sundanci Actual 1999 and 2000 Financial Statements For FY
Ending May 31 ($ millions, except per-share data)

Income Statement 1999 2000
Revenue $474 $598
Depreciation 20 23
Other operating costs 368 460
Income before taxes 86 115
Taxes 26 35
Net income 60 80
Dividends 18 24
Earnings per share $0.714 $0.952
Dividends per share $0.214 $0.286
Common shares outstanding (millions) 84.0 84.0
Balance Sheet 1999 2000
Current assets $201 $326
Net property, plant and equipment 474 489

Total assets 675 815
Current liabilities 57 141
Long-term debt 0 0

Total liabilities 57 141
Shareholders’ equity 618 674

Total liabilities and equity 675 815
Capital expenditures 34 38

EXHIBIT 19-2 Selected Financial Information

Required rate of return on equity 14%
Growth rate of industry 13%
Industry P/E 26

Prior to determining Sundanci’s valuation, Carroll analyzes Sundanci’s return on
equity (ROE) and sustainable growth.
A. i. Calculate the three components of ROE in the DuPont formula for the year
2000.
ii. Calculate ROE for the year 2000.
ili. Calculate the sustainable rate of growth. Show your work.
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Carroll learns that Sundanci’s Board of Directors is considering the following policy

changes that will affect Sundanci’s sustainable growth rate:
® Director A proposes an increase in the quarterly dividend by $0.15 per share.
® Director B proposes a bond issue of $25 million, the proceeds of which will be

used to increase production capacity.
® Director C proposes a 2-for-1 stock split.

B. Indicate the effect of each of these proposals on Sundanci’s sustainable rate of
growth, given that the other factors remain unchanged. Identify which components
of the sustainable growth model, if any, are directly affected by each proposal.

Helen Morgan, CFA, has been asked by Carroll to determine the potential valuation

for Sundanci using the DDM. Morgan anticipates that Sundanci’s earnings and divi-

dends will grow at 32 percent for two years and 13 percent thereafter.

C. Calculate the current value of a share of Sundanci stock using a two-stage dividend
discount model and the data from Exhibits 19-1 and 19-2. Show your work.

20. (Adapted from 2001 CFA Level II exam) Peninsular Research is initiating coverage of
a mature manufacturing industry. John Jones, CFA, head of the research department,
gathers the information given in Exhibit 20-1 to help in his analysis.

EXHIBIT 20-1 Fundamental Industry and Market Data

Forecasted industry earnings retention rate 40%
Forecasted industry return on equity 25%
Industry beta 1.2
Government bond yield 6%
Equity risk premium 5%

A. Compute the price to earnings (Py/E,) ratio for the industry based on the
fundamental data in Exhibit 20-1. Show your work.

Jones wants to analyze how fundamental P/Es might differ among countries. He gath-

ers the data given in Exhibit 20-2:

EXHIBIT 20-2 Economic and Market Data

Fundamental Factors Country A Country B
Forecasted growth in real gross domestic product 5% 2%
Government bond yield 10% 6%
Equity risk premium 5% 4%

B. Determine whether each of the fundamental factors in Exhibit 20-2 would cause
P/Es to be generally higher for Country A or higher for Country B. Justify each of
your conclusions with one reason. Note: Consider each fundamental factor in iso-
lation, with all else remaining equal.

21. (Adapted from 1998 CFA Level II exam) Janet Ludlow’s company requires all its an-
alysts to use a two-stage DDM and the CAPM to value stocks. Using these models,
Ludlow has valued QuickBrush Company at $63 per share. She now must value
SmileWhite Corporation.
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EXHIBIT 21-1 Valuation Information: December 1997

QuickBrush SmileWhite
Beta 1.35 1.15
Market price $45.00 $30.00
Intrinsic value $63.00 ?
Notes:
Risk-free rate 4.50%
Expected market return 14.50%

A. Calculate the required rate of return for SmileWhite using the information in
Exhibit 21-1 and the CAPM. Show your work.
Ludlow estimates the following EPS and dividend growth rates for SmileWhite:
First three years: 12% per year
Years thereafter: 9% per year
The 1997 dividend per share is $1.72.
B. Estimate the intrinsic value of SmileWhite using the data above and the two-stage
DDM. Show your work.
C. Recommend QuickBrush or SmileWhite stock for purchase by comparing each
company’s intrinsic value with its current market price. Show your work.
D. Describe one strength of the two-stage DDM in comparison with the constant-
growth DDM. Describe one weakness inherent in all DDMs.
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! SOLUTIONS 1. For AOL Time Warner, the required return is
r=Rp + BIERy) — Rel = 4.35% + 2.50(8.04%) = 4.35% + 20.10%

= 24.45%
For J.P. Morgan Chase, the required return is

r = Ry + BIERy) — Ryl = 4.35% + 1.50(8.04%) = 4.35% + 12.06%
= 16.41%

For Boeing, the required return is

r = Ry + BIE(Ry) — Rr] = 4.35% + 0.80(8.04%) = 4.35% + 6.43%
= 10.78%

2. The five-factor APT model is of the form

E(R)) = T-bill rate + (Sensitivity to confidence risk X 2.59%) — (Sensitivity
to time horizon risk X 0.66%) — (Sensitivity to inflation risk X 4.32%)

+ (Sensitivity to business-cycle risk X 1.49%) + (Sensitivity to market-timing
risk X 3.61%)

For Terra Energy, the required return is

r=4.1% + (0.25 X 2.59%) — (0.30 X 0.66%) — (—0.45 X 4.32%)
+ (1.60 X 1.49%) + (0.80 X 3.61%)

=4.10% + 0.65% — 0.20% + 1.94% + 2.38% + 2.89% = 11.76%

3. The required return is given by
r = Rp + BIE(Ry) — Rp] = 0.045 + (—0.2)(0.075) = 4.5% — 1.5% = 3.0%

Newmont Mining has a required return of 3 percent. When beta is negative, an asset has
a CAPMrequired rate of return that is below the risk-free rate.

. . . . D, + P
4. The equation for the single-period DDM is V;, = T+
r
0.30 + 21.00
For Stock 1, Vy = ———— = $19.36
1.10
D, + 32.00
For Stock 2, 30.00 = ~ 110 D; = 1.10(30.00) — 32.00 = $1.00
270 + P,
For Stock 3, 92.00 = EERCEE , Py = 92.00(1.12) — 2.70 = $100.34
30 + 17.90 30 + 1790
For Stock 4, 16.00 = 0.30 + 17.9 P = 0.30 + 17.9 —1=20.1375 = 13.75%
1+r 16.00




104

Chapter 2 Discounted Dividend Valuation

5. Using the CAPM, GM’s required rate of return is
r = Rp + BIE(Ry) — Rp] = 5.3% + 0.90(6.00%) = 5.3% + 5.4% = 10.7%
Substituting the values into the single-period DDM, we obtain

D, + P,
o = ———7,0r66.00 =
a+n

2.40 + P,
(1.107)!

The expected price is P; = 66.00(1.107) — 2.40 = 73.06 — 2.40 = $70.66.

The projected dividend is D, = Dy(1 + g) = 1.50(1.05) = $1.575.

r = Rg + BIE(Ry) — Rp]l = 4.5% + 0.85(6.0%) = 4.5% + 5.1% = 9.6%

Vo = Di/(r — &) = 1.575/(0.096 — 0.05) = 1.575 /0.046 = $34.24

The stock price predicted by the Gordon growth model ($34.24) is below the mar-
ket price of $50. A g > 5 percent is required for the value estimated with the model
to be $50. To find the g that would yield a $50 price, we solve

COwm»>

50 = 200 F &) i simplifies ¢
= 0096_g,w ich simpimes to

48 — 50g = 1.5 + 1.5¢

51.5¢ = 3.3

g = 0.06408, or g = 6.408%

To verify that this growth rate results in a value of $50, substitute g = 6.408 percent
into the Gordon growth model equation:

Dy(1 +g)  150(1.06408)  1.59612 !
Vo= = = = $50.00
7 r—g 0096 — 006408 0.03192 $

7. A. The value of each stock using the Gordon growth model is

v 0.50(1.07) _ 0.535
€ " 0.10 — 0.07 0.03

1.20(1.065)  1.278

= $17.83

Vsus = 0705 — 0.065 004 193
0.88(1.05)  0.924
- = = $18.4
Vire = 510 — 005 0.05 318.48

B. All three stocks are selling at a premium above their DDM estimated values. The
percentage premiums are
Premium (Que) = (25—17.83)/17.83 = 7.17/17.83 = 40.2% ﬁ
Premium (SHS) = (40—31.95)/31.95 = 8.05/31.95 = 25.2%
Premium (True) = (20—18.48)/18.48 = 1.52/18.48 = 8.2%
True Corporation is selling for the smallest relative premium over its estimated
value found with the Gordon growth model.

i

4
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10.

11.

A. In the Gordon growth model, the expected rate of return is r = D /Py + g.

AEP r=2.40/46.17 + 5.0% = 5.20% + 5.0% = 10.2%

Consolidated Edison r=2.20/39.80 + 5.0% = 5.53% + 5.0% = 10.53%
Exelon r=1.69/64.12 + 7.0% = 2.64% + 7.0% = 9.64%
Southern Co. r=1.34/23.25 + 5.5% = 5.76% + 5.5% = 11.26%
Dominion Resources r=2.58/60.13 + 5.5% = 4.29% + 5.5% = 9.79%

B. With the capital asset pricing model, the required return is
r = Rp + BIERy) — Rel:

AEP r=153% + 0.60(6.0%) = 53% + 3.6% = 8.9%
Consolidated Edison r=153% + 0.60(6.0%) = 5.3% + 3.6% = 89%
Exelon r=153% + 0.80(6.0%) = 5.3% + 4.8% = 10.1%
Southern Co. r=153% + 0.65(6.0%) = 53% + 3.9% = 9.2%
Dominion Resources r=153% + 0.65(6.0%) = 53% + 39% = 9.2%

. A. Compounded for eight years, 0.585(1 + g)*® = 1.46. Solving for g, we get g =

12.11%.
B. For the future dividend growth rate, use g = 12.11%/2 = 6.06%. The expected
rate of return is

_ D 1.46(1.0606)

==+ + 0.0606 = 0.0800 = 8.
p t8 20.00 0.0606 = 0.0800 = 8.00%

r

C. The required rate of return for PG is using the CAPM

r = Ry + BIE(Ry) — Rl = 5.56% + 0.53(3.71%) = 7.53%

D, 1.46(1.0606)
r—g 0.0753 — 0.0606

The value of one share of NiSource Preferred B is V, = D/r = 3.88/0.0788 = $49.24.
If the price is $46.00, the yield is r = D/P, = 3.88/46.00 = 0.0843 = 8.43%.

A. Total market value = (Price/share) X (Number of shares) = 88.00(300,000,000) =
$26.4 billion.
Earnings per share = EPS = $3,000,000/300,000,000 shares = $0.01 per share
P/E = 88.00/0.01 = 8,800
Sales per share = $210,000,000/300,000,000 shares = $0.70
Price/Sales = 88.00/0.70 = 125.7
B. Sales in Year O (the current year) are $210 million
Sales in Year 4 = Sales, = 210 million X (1.60)* = $1,376.26 million
Sales in Year 5 = Saless = Sales, X (1.07) = 1,376.26 million (1.07) =
$1,472.59 million
Earnings in Year 5 = 10% X Saless = 0.10 (1,472.59) = $147.26 million
Finally, dividends in Year 5 = 0.40 X 147.26 million = $58.90 million
The dividend per share is 58.90 million/300 million = $0.1963 per share
Using the Gordon growth model, the value of one share at the end of Year 4 would
be V, = Ds/(r — g) = 0.1963/(0.12 — 0.07) = $3.93 per share.
Vo, the present value of V,, is Vo = 3.93/(1.12)* = $2.50, which is far less than the
current market value of $88.00 per share.
C. We solve this problem by finding the sales and dividend per share in Year 4 that
would be required to produce the current $88.00 price. Then we multiply this

Vo = = $105.34
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12.

13.

14.

sales per share figure by the number of outstanding shares to get the total sales
figure.

88.00 = ——v, = L )
' 112 (1.12)°\0.12 — 0.07

Solving this expression, we find that Ds = $6.92. Because dividends are growing
at 7 percent, D, = 6.92/1.07 = $6.47. Because dividends are 40 percent of earn-
ings, EPS, = 6.47/0.40 = $16.175. Because earnings are 10 percent of sales,
Sales per share = 16.175/0.10 = $161.75.

Finally, the total sales of the company is $161.75 X 300 million = $48.53
billion. In this scenario, the current valuation of the stock is justified if sales can
increase from $210 million to $48.53 billion in four years!

In the Gordon (constant dividend growth) model, V, = Dg(1 + g)/(r — g). With the
bond yield plus risk premium method, with r = 9.6%, the value of Dole is

Vo = 0.40(1 + 0.07)/(0.096 — 0.07) = 0.428/0.026 = $16.46.

With the CAPM method, r = 11.2% and the value of Dole is

Vo = 0.40(1 + 0.07)/(0.112 — 0.07) = 0.428/0.042 = $10.19.

With the APT, r = 10.4% and the value of Dole is

Vo = 0.40(1 + 0.07)/(0.104 — 0.07) = 0.428/0.034 = $12.59.

A. An analyst accepting the CFO’s dividend target would compute the value as

follows:

V3= Dy(r — g)

Vs = 0.50/(0.15 — 0.07) = $6.25
Vo = Vo/l(1 + 1)°

Vo = $6.25/(1.15)° = $4.11

B. An analyst extending the dividend target would compute the value as follows:

Vs = De/(r — g)

Vs = 0.50/(0.15 — 0.07) = $6.25
Vo=Vs/(1+ 1)

Vo = $6.25/(1.15)° = $3.11

The table below calculates the first five dividends and also finds their present values
discounted at 12 percent. The value of the dividends for Year 6 and after is found
using the Gordon growth model, where the value at time ¢t = 5 depends on the divi-
dend at t = 6. Dy is found by growing the D, dividend at 50 percent for two years, at
20 percent for two more years, and at 5 percent for one year:

D¢ = 0.60(1.50)%(1.20)*(1.05) = $2.0412
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V5 is

Dy 20412 20412
r—g 0.12-005 007

V5 = = $29.16

The present values of Vs and the dividends for ¢ = 1 through ¢ = 5 are in the far right
column of the table.

Present Values
D/(1.12) or

Time Value  Calculation D, or V, V,/(1.12)
1 D, 0.60 0.60 0.536
2 D, 0.60(1.50) 0.90 0.717
3 D 0.60(1.50)> 135 0.961
4 D, 0.60(1.50)%(1.20) 1.62 1.030
5 Ds 0.60(1.50)%(1.20)° 1.944 1.103
5 Vs 0.60(1.50)%(1.20)%(1.05)/(0.12 — 0.05) 29.16 16.546

Total 20.893

15,

The dividend for FPR grows at different rates for three time periods. The total present
value of the stock’s dividends is $20.89.

EB Systems dividends are expected to grow in two stages, and the two-stage DDM is
used to value the stock. The expected rate of return is the discount rate that causes the
present value of the future dividend stream to equal the current price of $11.40. If EB
Systems’ dividend stream were growing at 7 percent (like the Gordon growth model),
the rate of return would be r = D\/P, + g = 0.40/11.40 + 7% = 3.51% + 7% =
10.51%. Because the dividend is growing more rapidly during Years 1 through 5, the
rate of return will exceed 10.51 percent.

In the table below, we illustrate using trial and error to find the discount rate.
The second column shows the dividends for Years 1 through 5. The following
columns calculate the present value of these five dividends discounted at 11 percent,
11.5 percent, and 12 percent, respectively. The value of the dividends after Year 5 is
Vs = D¢/(r — g), which is V5 = 0.7486/(r — 0.07). Notice that r changes, so the ter-
minal values for r = 11%, 11.5%, and 12% also change, as shown in the table. The
present value of Vs is calculated and added to the present value of the first five divi-
dends in the bottom row of the table.

Year Dividend PV at11% PV at11.5% PV at12% PV at 11.563%
1 0.400 0.360 0.359 0.357 0.359
2 0.460 0.373 0.370 0.367 0.370
3 0.529 0.387 0.382 0.377 0.381
4 0.608 0.401 0.394 0.387 0.393
5 0.700 0.415 0.406 0.397 0.405
Total PV of Dividends 1.936 1.910 1.884 1.907
Terminal price (Vs) 18.714 16.635 14971 16.405
PV of terminal price 11.106 9.653 8.495 9.493
Total PV of Div and Vs 13.042 11.563 10.379 11.399
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The current stock price of $11.40 occurs with a discount rate between 11.5 percent
and 12 percent. Further trial and error reveals the discount rate to be 11.563 percent,
which gives a total present value of the dividend stream close to $11.40, as shown in

the last column of the table.

16. A. The required rate of return for Hanson is r = Ry + B[E(Ry) — Rp] = 4.66% +

0.83(4.92%) = 8.74%. Using the H-model, the value of Hanson PLC is

_ Dy(1 + g;) + DyH(gs — 81) _ 13.80(1 + 0.05)

v,
0 r—g r—g 0.0874 — 0.05
13.80(5)(0.14 — 0.05)
0.0874 — 0.05
1449 621
, = + = 387.43 + 166.04 = GBP 553.47
Vo= sora t ooa7s = 38743 + 166.04 = GBP 553

The market price of GBP 472 is below the H-model price of GBP 553.47, so Han-

son seems to be underpriced at this time.
B. For the H-model the expected rate of return can be derived as

Dy
r= (P—)[(l + g+ H(gs— gl + g1
)

13.80
r= <T7—2—>[(1 + 0.05) + 5(0.14 — 0.05)] + 0.05

= 0.0439 + 0.05 = 0.0939 = 9.39%

Hanson will return 9.39 percent to the investor if all of these assumptions hold.

17. A. Using the constant-growth dividend discount model, Vy, = D/(r — g)
For LCC: V, = $0.90/(0.10 — 0.08) = $45.00
For AOC: V,; = $1.60/(0.11 — 0.07) = $40.00
B. Using the CAPM, the expected return r = Rr + BIE(Ry) — Rl
For LCC: r = 8% + 1.2(20% — 8%) = 22.4%
For AOC: r = 8% + 1.4(20% — 8%) = 24.8%

Alternatively, using CAPM and using the Treasury bill rate as the risk-free rate

For LCC: r = 5% + 1.2(20% — 5%) = 23%
For AOC: r = 5% + 1.4Q20% — 5%) = 26%

C. The internal growth rate is g = b X ROE = [(E — D)/E] X (E/BV)
For LCC: BV = $300/10 = $30

g = [($4.00 — $0.90)/$4.00] X ($4.00/$30) = 0.775 X 13.33% = 10.33%

For AOC: BV = $320/20 = $16

g = [($3.20 — $1.60)/$3.20] X ($3.20/$16) = 0.50 X 20% = 10.00%

D. Recommendation: Aminochem (AOC) is a more attractive investment than Litch-
field (LCC) based on the answers to parts A, B, and C and the information pro-

vided in Exhibit 17-1.

Justification: Using the constant-growth dividend discount model (DDM),
the stock price of AOC is more attractive, at a price of $30 (well below its
DDM value of $40), than that of LCC. LCC’s internal growth rate (computed
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in part C) is higher than that of AOC, but LCC’s higher P/E of 12.5 ($50/%4)
versus 9.4 ($30/$3.20) for AOC is not justified by the small difference in growth
rates.

18. A. i. Return on equity (ROE) = Profit margin X Asset turnover X Financial lever-
age
ROE = (Net income/Revenue) X (Revenue/Assets) X (Assets/Equity)

ii. ROE = (510/5,140) X (5,140/3,100) X (3,100/2,200) = 23.18%
This calculation used end-of-year (1999¢) values. Slightly different and ac-
ceptable values would be obtained if balance sheet averages were used for as-
sets and equity or if the beginning value for equity were used.

ili. Sustainable growth rate = ROE X Retention rate
The retention rate = 1 — Dividend payout ratio
Dividend payout ratio = 0.60/1.96 = 0.306
Retention rate = 1 ~ 0.306 = 0.694
Sustainable growth rate = 23.18% X 0.694 = 16.09%

B. The sustainable growth rate (of 16.09 percent) exceeds MasterToy’s actual growth
rate. If the problem were temporary, management could simply accumulate re-
sources in anticipation of future growth. Assuming this trend continues longer
term (as the question states), however, management has at least two alternative
courses of action when actual growth is below sustainable growth:
® Return money to shareholders by increasing the dividend or the dividend pay-

out ratio.

® Return money to shareholders by buying back stock.

19. A. i. Return on equity is the product of three components: profitability (net profit
margin), asset turnover ratio (sales/assets), and financial leverage or equity
multiplier (asset-to-equity ratio).

Net profit margin = Net income/Sales = 80/598 = 13.378%
Total asset turnover = Sales/Assets = 598/815 = 0.7337
Financial leverage = Assets/Equity = 815/674 = 1.2092

ii. Return on equity = Net income/Equity = 80/674 = 11.87%
Or, ROE = 13.378% X 0.7337 X 1.2092 = 11.87%

iii. If the company maintains the current capital structure and a stable dividend
payout rate, the sustainable rate of growth is defined by the product of ROE,
which was calculated above, and the retention rate (1 minus the dividend pay-
out rate), which can be determined from Exhibit 1. Sustainable growth rate =
ROE X Retention rate = 11.87% X (1 — 24/80) = 8.31%

B.
Effect on Sustainable Component directly
Proposal Growth rate affected (if any)
Increase in quarterly Decrease Retention rate. An increase in the
dividend dividend payout rate lowers the

retention rate and thus decreases
the sustainable growth rate.

Bond issue Increase Financial leverage or equity
multiplier. An increase in the debt
ratio raises financial leverage or
the equity multiplier and thus
increases sustainable growth.

Continued
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20.

. Using a two-stage dividend discount model, the current value of a share of

. The industry’s estimated P/E can be computed using the following model:

Effect on Sustainable Component Directly
Proposal Growth Rate Affected (if any)
Stock split No effect None. A stock split affects none of

the components and thus does not
affect the sustainable growth rate.

Sundanci is calculated as follows:

Year 1 dividend per share (D) = $0.286 (1.32) = $0.37752

Year 2 dividend per share (D,) = $0.286 (1.32)® = $0.49833

Year 3 dividend per share (D;) = $0.286 (1.32)% (1.13) = $0.56311

Terminal value (V,) = D;/(r — g) = 0.56311/(0.14 — 0.13) = $56.311

The value of one share is the present value of the first two dividends plus the pres-
ent value of the terminal share value:

0.37752  0.49833 56.311
0= > T 2
114 (114?114

= 0.331 + 0.383 + 43.329 = $44.04

PyE, = Payout ratio/(r — g)

Because r and g are not explicitly given, however, they must be computed. The
growth rate is

g = ROE X Retention rate = 0.25 X 0.40 = 0.10
The required rate of return is

r = Rp + BIE(Ry) — Rp] = 0.06 + 1.2(0.05) = 0.06 + 0.06 = 0.12
Py/E, = 0.60/(0.12 — 0.10) = 30.0

P/Es Higher for

Fundamental Factor ~ Country A or Country B? Justification
Forecasted growth in real P/E should be higher Higher expected growth in
gross domestic product for Country A. GDP implies higher earnings
(GDP) growth and a higher P/E.
Government bond yield P/E should be higher A lower government bond
for Country B. yield implies a lower risk-
free rate and a higher P/E.
Equity risk premium P/E should be higher A lower equity risk premium
for Country B. implies a lower required
return and a higher P/E.
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21. A. The required rate of return is the risk-free rate + beta X (expected market rate of

return — risk-free rate):

r = Ry + BIERy) — Rp} = 0.045 + 1.15(0.145 — 0.045) = 16.0%

. The formula for the two-stage DDM is

V3
a+ r)3

3
D,
Vo = +
0 ,21(1 + 7

The estimated future dividends are

D, =172%X 1.12 = 193
D,=193X 1.12=2.16
Dy =216 X 1.12 = 2.42
D, =242 X 1.09 = 2.64

The terminal stock price at# = 3 is
Vi = Dy/(r — g) = 2.64/(0.16 — 0.09) = 37.71
The present values of the first three dividends and the terminal value are

1.93 X 1/(1.16)' = 1.66

2.16 X 1/(1.16)* = 1.61

2.42 X 1/(1.16)° = 1.55
37.71 X 1/(1.16)° = 24.16
Total present value = 28.98

. Recommendation: Janet Ludlow should recommend QuickBrush for purchase be-

cause it is selling below Ludlow’s intrinsic value estimate, whereas SmileWhite is
selling above Ludlow’s intrinsic value estimate. QuickBrush should have an ex-
pected return above its required rate of return, whereas SmileWhite should have
an expected return below its required return.

QuickBrush has an intrinsic value of $63.00 versus a current market price of
$45.00, or an intrinsic value of 40% above the market price. SmileWhite has an in-
trinsic value of $28.98 versus a current market price of $30.00, an intrinsic value
of 3.40% below the market price.

. Strengths of the two-stage DDM in comparison with the constant-growth DDM.

The DDM is extremely sensitive to the estimated growth rate, g. The two-stage
model allows for a separate valuation of two distinct periods in a company’s fu-
ture. As a result, a company such as QuickBrush can be evaluated in light of an an-
ticipated change in sustainable growth. Industries have distinct life cycles in
which they typically move from a period of rapid growth to a period of normal
growth and then to declining growth. The two-stage model has many of the same
problems as the constant-growth model, but it is probably a more realistic
approach than assuming a constant growth rate for all time. The use of a two-stage
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model is a key valuation tool, in that analysts with superior insight into a potential
shift in a company’s growth rate at a future date can use that expectation to assess
the proper valuation at each stage.

Weaknesses inherent in all DDMs. All dividend discount models are ex-
tremely ‘sensitive to input values. For example, small changes in the growth rate
estimates, g, and/or the required rate of return, r, lead to large changes in a stock’s
estimated value. These inputs are difficult to estimate and may be based on unreal-

istic assumptions.




CHAPTER

FREE CASH FLOW VALUATION

LEARNING OUTCOMES

After completing this chapter, you will be able to do the following:

Discuss the choice of a free cash flow valuation approach.

Define and interpret free cash flow to the firm (FCFF) and free cash flow to
equity (FCFE).

Describe the FCFF and FCFE approaches to valuation.

Explain the strengths and limitations of the FCFE model.

Contrast the ownership perspective implicit in the FCFE approach to the owner-
ship perspective implicit in the dividend discount approach.

Contrast the appropriate discount rates for the FCFE and FCFF models.

Discuss the appropriate adjustments to net income, earnings before interest and
taxes (EBIT), earnings before interest, taxes, depreciation, and amortization
(EBITDA), and cash flow from operations (CFO) to arrive at FCFF and FCFE.

Calculate FCFF and FCFE given a company’s financial statements, prepared
according to U.S. Generally Accepted Accounting Principles (GAAP) or
International Accounting Standards (IAS).

Discuss approaches for forecasting FCFF and FCFE.

Contrast the recognition of value in the FCFE model with the recognition of
value in dividend discount models.

Explain how dividends, share repurchases, share issues, and changes in leverage
may affect FCFF and FCFE.

Contrast FCFF with EBITDA.

Critique the use of net income and EBITDA as proxies for cash flow in
valuation.

Describe the stable-growth, two-stage, and three-stage FCFF and FCFE models.

List and discuss the assumptions of the stable-growth, two-stage, and three-stage
FCFF and FCFE models.

Justify the selection of a stable-growth, two-stage, or three-stage FCFF or
FCFE model given characteristics of the company being valued.
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®m Calculate the value of a company using the stable-growth, two-stage, and three-
stage FCFF and FCFE models.

8 Explain how sensitivity analysis can be used in FCFF and FCFE valuations.

8 Discuss approaches for calculating the terminal value in a multistage valuation
model.

® Describe the characteristics of companies for which the FCFF model is
preferred to the FCFE model.

1 INTRODUCTION TO FREE CASH FLOWS

Discounted cash flow (DCF) valuation views the intrinsic value of a security as the present
value of its expected future cash flows. When applied to dividends, the DCF model is the
discounted dividend approach or dividend discount model (DDM). This chapter extends
DCEF analysis to value a company and its equity securities by valuing free cash flow to the
firm (FCFF) and free cash flow to equity (FCFE). Although dividends are the cash flows
actually paid to stockholders, the free cash flow models are based on the cash flows avail-
able for distribution.

Unlike dividends, FCFF and FCFE are not published and readily available data. An-
alysts need to compute these quantities from available financial information, which re-
quires a clear understanding of free cash flows as well as the ability to interpret and use the
information correctly. Forecasting future free cash flows is also challenging. The analyst’s
understanding of a company’s financial statements, its operations and financing, and its in-
dustry and role in the economy can pay real “dividends” as he or she studies a stock. Find-
ing current cash flows and forecasting future cash flows is a rich and challenging exercise.
Because of this richness, it is not surprising that many analysts consider free cash flow
models to be more useful than dividend discount models.

Analysts like to use free cash flow as return (either FCFF or FCFE) whenever one or
more of the following conditions is present:

® The company is not dividend paying;

® The company is dividend paying but dividends differ significantly from the com-
pany’s capacity to pay dividends;

® Free cash flows align with profitability within a reasonable forecast period with
which the analyst is comfortable; or

® The investor takes a control perspective.

If an investor can take control of the company (or expects another investor to do so), divi-
dends can be changed substantially, possibly coming closer to the company’s capacity to
pay dividends. Free cash flows can provide an economically sound basis for valuation.
Common equity can be valued directly using FCFE or indirectly by first computing
the value of the firm using a FCFF model and then subtracting the value of non-common-
stock capital (usually debt)' from FCFF to arrive at the value of equity. The purpose of this
chapter is to develop the background required to use the FCFF or FCFE approaches to
valuing a company’s equity. To the extent that free cash flows are more meaningful than

! A company’s suppliers of capital include stockholders, bondholders, and (sometimes) preferred stockholders.
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dividends and that analysts have a sound economic basis for their free cash flow estimates,
free cash flow models have much potential in practical application.

Section 2 defines the concepts of free cash flow to the firm and free cash flow to
equity, and then presents the two valuation models based on discounting of FCFF and
FCFE. We also explore the constant growth models for valuing FCFF and FCFE, special
cases of the general models, in this section. After reviewing the FCFF and FCFE valuation
process in Section 2, in Section 3 we turn to the vital task of calculating and forecasting
FCFF and FCFE. Section 4 provides more-complicated valuation models and discusses
some of the issues associated with their application. Analysts usually value operating as-
sets and nonoperating assets separately and then combine them to find the total value of the
firm, an approach described in Section 5.

2 FCFF AND FCFE VALUATION APPROACHES

2.1 DEFINING
FrRee CASH FLow

The purpose of this section is to provide a conceptual understanding of free cash flows and
the valuation models based on them. A more detailed accounting treatment of free cash
flows and more-complicated valuation models will follow in subsequent sections.

Free cash flow to the firm is the cash flow available to the company’s suppliers of capital
after all operating expenses (including taxes) have been paid and necessary investments in
working capital (e.g., inventory) and fixed capital (e.g., equipment) have been made. FCFF
is the cash flow from operations minus capital expenditures. To calculate FCFF, analysts
may use different equations depending on the accounting information available. As men-
tioned the company’s suppliers of capital include common stockholders, bondholders and,
sometimes, preferred stockholders.

Free cash flow to equity is the cash flow available to the company’s common equity
holders after all operating expenses, interest, and principal payments have been paid and nec-
essary investments in working and fixed capital have been made. FCFE is the cash flow from
operations minus capital expenditures minus payments to (and plus receipts from) debtholders.

How is free cash flow related to a company’s net income, cash flow from operations,
and measures such as EBITDA (earnings before interest, taxes, depreciation, and amorti-
zation)? This question is important: The analyst must understand the relationship between
a company’s reported accounting data and free cash flow in order to forecast free cash flow
and its expected growth. Although a company reports cash flow from operations (CFO) on
the statement of cash flows, CFO is not free cash flow. Net income and CFO data can be
used, however, in determining a company’s free cash flow.

The advantage of FCFF and FCFE is that they can be used in a discounted cash flow
framework to value the firm or to value equity. Other earnings measures such as net in-
come, EBIT, EBITDA, or CFO do not have this property because they either double-count
or omit cash flows in some way. For example, EBIT and EBITDA are before-tax measures,
and the cash flows available to investors (in the firm or in equity of the firm) must be after
tax. From the stockholders’ perspective, these measures do not account for differing capi-
tal structures (the after-tax interest expenses or preferred dividends) or for the funds that
bondholders supply to finance investments in operating assets. Moreover, these measures
do not account for the reinvestment of cash flows that the company makes in capital assets
and working capital to maintain or maximize the long-run value of the firm.

Dealing with free cash flow is more challenging than dealing with dividends because
the analyst must integrate the cash flows from the company’s operations with those from its in-
vesting and financing activities. Because FCFF is the after-tax cash flow going to all investors
in the firm, the value of the firm is found by discounting FCFF at the weighted-average cost of
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2.2 PRESENT
VALUE OF FREE
CasH FLow

capital (WACC). The value of equity is then found by subtracting the value of debt from the
value of the firm. On the other hand, FCFE is the cash flow going to common stockholders, so
the appropriate risk-adjusted discount rate for FCFE is the required rate of return on equity.
This section presents the general form of these two valuation models, the FCFF valuation
model and the FCFE valuation model.

Depending on the company being analyzed, an analyst may have reasons to prefer
using FCFF or FCFE. If the company’s capital structure is relatively stable, FCFE is more
direct and simpler to use than FCFF. In the case of a levered company with negative FCFE,
however, working with FCFF to value stock may be easier. The analyst would discount
FCFF to find the present value of operating assets, add cash and marketable securities to
get total firm value, and then subtract the market value of debt to find the intrinsic value of
equity. If a company has had a history of leverage changes in the past, a growth rate in
FCFF may be more meaningful than an ever-changing growth pattern in FCFE.?

The two distinct approaches to valuation using free cash flow are the FCFF valuation
approach and the FCFE valuation approach. The general expression for these valuation
models is similar to the expression for the general dividend discount model. In that model,
the value of a share of stock equals the present value of the dividends from Time 1 through
infinity, discounted at the required rate of return for equity.

2.2.T PRrEeseNT VALUE OF FCFF

The FCFF valuation approach estimates the value of the firm as the present value of future
FCFF discounted at the weighted average cost of capital (WACC):

il FCFF
Firm value = 2 -

~ (1 + WACCY -1

Because FCFF is the cash flow available to all suppliers of capital, discounting FCFF using
WACKC gives the total value of all of the company’s capital. The value of equity is the value
of the firm minus the market value of its debt:

Equity value = Firm value — Market value of debt (3-2)

Dividing the total value of equity by the number of outstanding shares gives the value
per share.

The cost of capital is the required rate of return that investors should demand for a
cash flow stream like that generated by the company. WACC depends on the risk of these
cash flows. The cost of capital is often considered the opportunity cost of the suppliers of
capital: If they can invest elsewhere in investments of similar risk, they will not voluntarily
invest in a company unless its rate of return can replicate this opportunity cost.

The most common way to estimate the required rate of return for a company’s sup-
pliers of capital is to calculate WACC—a weighted average of required rates of return. If
the suppliers of capital are creditors and stockholders, the required rates of return for debt
and equity are the after-tax required rates of return for this company under current market

2 If a company is projected to change its leverage significantly in the future, the analyst may use the adjusted
present value (APV) approach to valuing the company. In the APV approach, firm value is the sum of the value
of the company assuming no use of debt (unlevered firm value), and the net present value of any effects of debt
on firm value (such as any tax benefits of using debt and any costs of financial distress). In this approach, we
can estimate unlevered company value by discounting FCFF (assuming no debt) at the unlevered cost of equity
(the cost of equity assuming no debt). For more details, see Ross, Westerfield, and Jaffe (2002), who explain
APV in a capital budgeting context.
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2.3 SINGLE-STAGE
FCFF aND FCFE
GROWTH MODELS

conditions. The weights used are the proportions of the firm’s total market value from each
source, debt and equity. The WACC formula is

WACC = MV(Debt) (1 — Tax rate) (3-3)
~ MV(Debt) + MV(Equity) “ ax rate

N MV (Equity)
MV (Debt) + MV (Equity)

MV(Debt) and MV (Equity) are the current market values of debt and equity, not their book
or accounting values. Dividing MV(Debt) or MV(Equity) by the total market value of the
firm, which is MV(Debt) + MV(Equity), gives the proportions of the firm’s total capital
from debt or equity, respectively. These weights will sum to 1.0.

Because the company’s capital structure (the proportions of debt and equity financ-
ing) can change over time, WACC may also change over time. In addition, the company’s
current capital structure may also differ substantially from what it will be in future years.
For these reasons, analysts often use target weights instead of the current weights when
calculating WACC. These target weights incorporate both the analyst’s and investors’ ex-
pectations about the target capital structure that the company will tend to use over time.
Target weights provide a good approximation of the WACC for cases in which the current
weights misrepresent the company’s normal capital structure. Target weights also offer an
alternative to using annually changing weights for those companies whose capital structure
changes frequently.

The before-tax required return on debt, r,, is the expected yield to maturity based on
the current market value of the company’s debt. Multiplying by (1 — Tax rate) gives an
after-tax required return on debt. Analysts can choose from several methods to estimate the
required return on equity, 7 including the capital asset pricing model (CAPM), arbitrage
pricing theory, the Gordon growth model, and a build-up method such as the bond yield
plus risk premium approach. Because payments to stockholders are usually not tax
deductible, no tax adjustment is appropriate for the cost of equity.’

2.2.2 PResenT VALUE OF FCFE
The value of equity can also be found by discounting FCFE at the required rate of return on
equity (r):

>, FCFE,

Equity value = E

S a+n G-49

Because FCFE is the cash flow remaining for equity holders after all other claims have
been satisfied, discounting FCFE by r (the required rate of return on equity) gives the value
of the firm’s equity. Dividing the total value of equity by the number of outstanding shares
gives the value per share.

In the DDM approach, the Gordon (constant or stable growth) model makes the assump-
tion that dividends grow at a constant rate. Assuming that free cash flows grow at a con-
stant rate results in the single-stage (stable growth) FCFF and FCFE models.

3 Beginning with Modigliani and Miller (1958), capital structure and the cost of capital have been extensively
researched. In addition to the amount of leverage, corporate tax rates, personal tax rates, information
asymmetries, agency problems, and signaling issues affect the cost of capital. See a modern corporate finance
textbook, such as Brealey and Myers (2000), for a review of capital structure theory.
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2.3.7 CoNSTANT-GROWTH FCFF VALUATION MODEL
Assume that FCFF grows at a constant rate g, such that FCFF in any period is equal to
FCFF in the previous period multiplied by (1 + g):
FCFF, = FCFF, | X (1 + g)
If FCFF grows at a constant rate,

3-5
WACC — ¢ WACC — ¢ (3-5)

Firm value =

Subtracting the market value of debt from the firm value gives the value of equity.

EXAMPLE 3-1. Using the Constant-Growth FCFF Valuation Model.

Cagiati Enterprises has FCFF of 700 million Swiss francs (CHF) and FCFE of
CHF620 million. Cagiati’s before-tax cost of debt is 5.7 percent and its required
rate of return for equity is 11.8 percent. The company expects a target capital
structure consisting of 20 percent debt financing and 80 percent equity financing.
The tax rate is 33.33 percent, and FCFF is expected to grow forever at 5.0 percent.
Cagiati Enterprises has debt outstanding with a market value of CHF2.2 billion and
has 200 million outstanding common shares.

What is Cagiati’s weighted average cost of capital? What is the total value of
Cagiati’s equity using the FCFF valuation approach? What is the value per share
using this approach?

Solutions:
Using Equation 3-3, WACC is

WACC = 0.20(5.7%)(1 — 0.3333) + 0.80(11.8%) = 10.2%

The firm value of Cagiati Enterprises is the present value of FCFF discounted using
WACC. For FCFF growing at a constant 5 percent rate, the result is

) FCFF, FCFFy(1 + g) 700(1.05)
Firm value = = =
WACC — g WACC — ¢ 0.102 — 0.05
735

= —— = CHF .6 milli
0.052 CHF14,134.6 million

The market value of equity is the value of the firm minus the value of debt:

Equity value = CHF14,134.6 million — CHF2,200 million
= CHF11,934.6 million

Dividing by the number of outstanding shares gives the value per share:

V, = CHF11,934.6 million/200 million shares = CHF59.67 per share

2.3.2 CoNsSTANT-GROWTH FCFE VALUATION MODEL

The constant-growth FCFE valuation model assumes that FCFE grows at a constant rate g.

FCFE in any period is equal to FCFE in the preceding period multiplied by (1 + g):
FCFE, = FCFE,_, X (1 + g)
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The value of equity if FCFE is growing at a constant rate is

FCFE FCFE, (1 +
Equity value = L= Fo 8) (3-6)
r—g r—g

The discount rate is r, the required rate of return on equity. Note that the growth rate of
FCFF and the growth rate of FCFE are frequently not the same.

3 FORECASTING FREE CASH FLOW

Estimating FCFF or FCFE requires a complete understanding of the company and the fi-
nancial statements from which those cash flows can be drawn. In order to provide a context
for the estimation of FCFF and FCFE, we will first use an extensive example to show the
relation between free cash flow and accounting measures of income.

For most of Section 3, we will assume that the company has two sources of capital,
debt and common stock. In Section 3.7, we will incorporate preferred stock as a third
source of capital. Once the concepts of FCFF and FCFE are understood for a company fi-
nanced using only debt and common stock, it is easy to incorporate preferred stock for the
relatively small number of companies that actually use it.

3.7 COMPUTING FCFF is the cash flow available to the company’s suppliers of capital after all operating

FCFF FROM NET expenses (including taxes) have been paid and operating investments have been made. The

INCOME company’s suppliers of capital include bondholders and common stockholders (and occa-
sionally preferred stockholders, which we ignore until later). Understanding that a noncash
charge is a charge or expense that does not involve the outlay of cash, the expression for
FCFF is as follows:

FCFF = Net income available to common shareholders
Plus: Net noncash charges
Plus: Interest expense X (1 — Tax rate)
Less: Investment in fixed capital®
Less: Investment in working capital

This equation can be written more compactly as
FCFF = NI + NCC + Int(1 — Tax rate) — FCInv — WClnv (3-7)

Consider each component of FCFE The starting point in Equation 3-7 is net income
available to common shareholders—the bottom line in an income statement. It represents in-
come after depreciation, amortization, interest expense, income taxes, and the payment of
dividends to preferred shareholders (but not payment of dividends to common shareholders).

Net noncash charges represent an adjustment for noncash decreases and increases in
net income. This adjustment is the first of several that analysts generally perform on a net
basis. If noncash decreases in net income exceed the increases, as is usually the case, the ad-
justment is positive. If noncash increases exceed noncash decreases, the adjustment is nega-
tive. The most common noncash charge is depreciation expense. When a company purchases
fixed capital such as equipment, the balance sheet reflects a cash outflow at the time of pur-
chase. In subsequent periods, the company records depreciation expense as the asset is used.
The depreciation expense reduces net income but is not a cash outflow. Depreciation expense

* In this chapter, when we refer to “investment in fixed capital” or “investment in working capital,” we are
referring to the investments made in the specific period for which the free cash flow is calculated.




120

Chapter 3 Free Cash Flow Valuation

is thus one (the most common) noncash charge that must be added back in computing FCFE
In the case of intangible assets, there is a similar noncash charge, amortization expense, that
must also be added back. Other noncash charges vary from company to company and will be
discussed in Section 3.3.

After-tax interest expense must be added back to net income to arrive at FCFF. This
step is required because interest expense net of the related tax savings was deducted in ar-
riving at net income, and because interest is a cash flow available to one of the company’s
capital providers. In the United States and many other countries, interest is tax deductible
(reduces taxes) for the company and taxable for the recipient. As we shall see later, when
we discount FCFF, we do so using an after-tax cost of capital. For consistency, we thus
compute FCFF using the after-tax interest paid.’

Similar to after-tax interest expense, if a company has preferred stock, dividends on
that preferred stock are deducted in arriving at net income available to common share-
holders. Because preferred stock dividends are also a cash flow available to one of the
company’s capital providers, this item is added back to arrive at FCFF. Further discussion
of the effects of preferred stock appears in Section 3.7.

Investments in fixed capital represent the outflow of cash necessary to support the
company’s current and future operations. These investments are capital expenditures for
long-term assets such as property, plant, and equipment (PP&E) necessary to support the
company. Necessary capital expenditures can also include intangible assets such as trade-
marks. In the case of cash acquisition of another company in place of a direct acquisition
of PP&E, this cash purchase amount can also be treated as a capital expenditure that re-
duces the company’s free cash flow (note that this is the conservative treatment in that it re-
duces FCFF). In the case of large acquisitions (and all noncash acquisitions), analysts must
take care in evaluating the impact on future free cash flow. If a company receives cash in
disposing of any of its fixed capital, the analyst must deduct this cash in arriving at invest-
ments in fixed capital. For example, suppose we had a sale of equipment for $100,000.
This cash inflow reduces the company’s cash outflows for investments in fixed capital.

The company’s cash flow statement is an excellent source of information on capital
expenditures as well as sales of fixed capital. Analysts should be aware that some compa-
nies acquire fixed capital without using cash—for example, through an exchange for stock
or debt. Such acquisitions do not appear on a company’s cash flow statement but, if mate-
rial, must be disclosed in the footnotes. Although noncash exchanges do not impact histor-
ical FCFF, if the capital expenditures are necessary and may be made in cash in the future,
the analyst should use this information in forecasting future FCFF.

Last is an important adjustment for net increases in working capital. As noted in our
earlier example, this adjustment represents the net investment in current assets, such as ac-
counts receivable, less current liabilities such as accounts payable. Analysts can find this
information by examining either the company’s balance sheet or the cash flow statement.

Although working capital is often defined as current assets minus current liabilities,
working capital for cash flow and valuation purposes is defined to exclude cash and short-
term debt (which includes notes payable and the current portion of long-term debt). When
finding the net increase in working capital for the purpose of calculating free cash flow, we
define working capital to exclude cash and cash equivalents, as well as notes payable and
the current portion of long-term debt. Cash and cash equivalents are excluded because a
change in cash is what we are trying to explain. Notes payable and the current portion of
long-term debt are excluded because they are liabilities with explicit interest costs that
make them financing, rather than operating, items.

% Note that we could compute WACC on a pretax basis and compute FCFF by adding back interest paid with no
tax adjustment. It is critical, however, that analysts be consistent in their measures of FCFF and WACC.
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Example 3-2 shows all of the adjustments to net income required to find FCFF.

EXAMPLE 3-2. Calculating FCFF from Net Income.

Cane Distribution, Inc., is a distribution company incorporated on 31 December 2000
with initial capital infusions of $224,000 of debt and $336,000 of common stock.
This initial capital was immediately invested in fixed capital of $500,000 and
working capital of $60,000. Working capital initially consists solely of inventory. The
fixed capital consists of nondepreciable property of $50,000 and depreciable property
of $450,000. The latter has a 10-year useful life with no salvage value. Tables 3-1,
3-2, and 3-3 provide Cane’s financial statements for the three years following
incorporation. Starting with net income, calculate Cane’s FCFF for each year.

TABLE 3-1 Cane Distribution, Inc. Income Statement (in thousands)

Years Ending 31 December 2001 2002 2003
Earnings before interest, taxes, depreciation $200.00 $220.00 $242.00
and amortization (EBITDA)

Depreciation expense 45.00 49.50 54.45
Operating income 155.00 170.50 187.55
Interest expense 15.68 17.25 18.97
Income before taxes 139.32 153.25 168.58
Income taxes (at 30%) 41.80 4597 50.58
Net income $97.52 $107.28 $118.00

TABLE 3-2 Cane Distribution, Inc. Balance Sheet (in thousands)

Years Ending 31 December 2000 2001 2002 2003

Cash $0.00 $108.92 $228.74 $360.54
Accounts receivable 0.00 100.00 110.00 121.00
Inventory 60.00 66.00 72.60 79.86
Current assets 60.00 27492 411.34 561.40
Fixed assets 500.00 500.00 550.00 605.00
Less: Accumulated depreciation 0.00 45.00 94.50 148.95
Total assets $560.00 $729.92 $866.84 $1,017.45
Accounts payable $0.00 $ 50.00 $55.00 $ 60.50
Current portion of long-term debt 0.00 0.00 0.00 0.00
Current liabilities 0.00 50.00 55.00 60.50
Long-term debt 224.00 246.40 271.04 298.14
Common stock 336.00 336.00 336.00 336.00
Retained earnings 0.00 97.52 204.80 322.80

Total liabilities and equity $560.00 $729.92 $866.84 $1,017.45
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3.2 COMPUTING
FCFF FROM THE
STATEMENT OF
CasH FLows

TABLE 3-3 Cane Distribution, Inc. Working Capital (in thousands)

Years Ending 31 December 2000 2001 2002 2003
Current assets excluding cash

Accounts receivable $0.00 $100.00 $110.00 $121.00
Inventory 60.00 66.00 72.60 79.86
Total current assets excluding cash 60.00 166.00 182.60 200.86

Current liabilities excluding short-term debt

Accounts payable 0.00 50.00 55.00 60.50
Working capital $60.00 $116.00  $127.60  $140.36
Increase in working capital $56.00 $11.60 $12.76

Solution:  Following the logic in Equation 3-7, we calculate FCFF from net
income as follows:

Years Ending 31 December 2001 2002 2003

Net income $97.52 $107.28 $118.00
Plus: Depreciation and amortization 45.00 49.50 54.45
Plus: Interest expense X (1 — Tax rate) 10.98 12.08 13.28
Less: Investment in fixed capital 0.00 (50.00) (55.00)
Less: Investment in working capital (56.00) (11.60) (12.76)

Free cash flow to the firm $97.50 $107.26 $117.97

FCFF is cash flow available to all capital providers (debt and equity). Analysts fre-
quently use cash flow from operations, taken from the statement of cash flows, as a
starting point to compute free cash flow because CFO incorporates adjustments for
noncash expenses (such as depreciation and amortization) as well as for net investments
in working capital.

In a statement of cash flows, cash flows are separated into three components: cash
flow from operating activities (or cash flows from operations), cash flows from investing
activities, and cash flows from financing activities. Cash flow from operations, which we
abbreviate CFO, is the net amount of cash provided from operating activities. The oper-
ating section of the cash flow statement shows cash flows related to operating activities,
such as cash received from customers and cash paid to suppliers. Investing activities re-
late to the company’s investments in (or sales of) long-term assets, particularly PP&E
and long-term investments in other companies. Financing activities relate to the raising
or repayment of the company’s capital. Interestingly, under U.S. GAAP, interest expense
paid to debt capital providers must be classified as part of cash flow from operations (as
is interest income), although payment of dividends to equity capital providers is classi-
fied as a financing activity. International Accounting Standards (IAS), on the other hand,
allow the company to classify interest paid as either an operating or financing activity.
Further, IAS allow dividends paid to be classified as either an operating or financing ac-
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tivity. Exhibit 3-1 summarizes U.S. GAAP and IAS treatment of interest and dividends:

EXHIBIT 3-1 U.S. GAAP versus IAS Treatment of Interest and Dividends

U.S. GAAP IAS
Interest received Operating Operating or Investing
Interest paid Operating Operating or Financing
Dividends received Operating Operating or Investing
Dividends paid Financing Operating or Financing

To estimate FCFF by starting with CFO, we must recognize the treatment of interest
paid. If, as with U.S. GAAP, the after-tax interest expense was taken out of net income and
out of CFO, after-tax interest expense must be added back in order to get FCFF. In the U.S.
case, FCFF can be estimated as follows:

Free cash flow to the firm = Cash flow from operations
Plus: Interest expense X (1 — Tax rate)
Less: Investment in fixed capital

or
FCFF = CFO + Int(1 — Tax rate) — FCInv (3-8)

The after-tax interest expense is added back because it was previously taken out of net in-
come. The investment in working capital does not appear in Equation 3-8 because CFO al-
ready includes investment in working capital. The following example illustrates the calcu-
lation of FCFF using CFO.

EXAMPLE 3-3. Calculating FCFF from CFO.

Use the information from the statement of cash flows given in Table 3-4 to calculate
FCFF for the three years.

TABLE 3-4 Cane Distribution, Inc. Statement of Cash Flows (in thousands)
Indirect Method

Years Ending 31 December 2001 2002 2003
Cash flow from operations

Net income $97.52 $107.28 $118.00
Plus: Depreciation 45.00 49.50 54.45
Increase in accounts receivable (100.00) (10.00) (11.00)
Increase in inventory (6.00) (6.60) (7.26)
Increase in accounts payable 50.00 5.00 5.50

Cash flow from operations 86.52 145.18 159.69
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Cash flow from investing activities

Purchases of PP&E 0.00 (50.00) (55.00)
Cash flow from financing activities
Borrowing (repayment) 22.40 24.64 27.10
Total cash flow 108.92 119.82 131.80
Beginning cash 0.00 108.92 228.74
Ending cash $108.92 $228.74 $360.54
Notes:
Cash paid for interest ($15.68) ($17.25) ($18.97)
Cash paid for taxes (341.80) ($45.98) ($50.57)

Solution: As shown in Equation 3-8, FCFF equals CFO plus after-tax
interest minus the investment in fixed capital:

Years Ending 31 December 2001 2002 2003

Cash flow from operations 86.52 145.18 159.69
Plus: Interest expense X (1 — Tax rate) 10.98 12.08 13.28
Less: Investment in fixed capital 0.00 (50.00) (55.00)

Free cash flow to the firm 97.50 107.26 117.97

3.3 NONCASH The best place to find historical noncash charges is in the company’s statement of cash
CHARGES flows. If an analyst wants to use an add-back method, as in FCFF = NI + NCC + Int(1 —
Tax rate) — FCInv — WClnv, the analyst should verify the noncash charges to ensure that
the FCFF estimate provides a reasonable basis for forecasting. As one example, restructur-
ing charges can involve cash expenditures and noncash charges. For example, severance
pay for laid-off employees could be a cash restructuring charge. On the other hand, a write-
down in the value of assets as part of a restructuring charge is a noncash item.

Example 3-4. An Examination of Noncash Charges.

An analyst is attempting to verify Motorola, Inc.’s historical FCFF as a basis for
forecasting. Excerpts from the operating section of Motorola’s 1999 statement of
cash flow are given in Exhibit 3-2:

EXHIBIT 3-2 Statement of Cash Flows for Motorola (in millions)

Years Ending 31 December 1997 1998 1999

Net income (loss) $1,180 $(962) $817

Adjustments to reconcile net income (loss) to net cash
provided by operating activities:

Restructuring and other charges 327 1,980 (226)
Iridium charges 178 360 2,119
Depreciation 2,329 2,197 2,182
Deferred income taxes 98) (933) (415)
Amortization of debt discount and issue costs 10 11 11
Gain on disposition of investments and businesses, (116) (146) (1,034)

net of acquisition charges
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Change in assets and liabilities, net of effects of
acquisitions and dispositions:

Accounts receivable (812) (238) 15
Inventories (880) 254 (661)
Other current assets (114) 31 30)
Accounts payable and accrued liabilities 698 (753) 270
Other assets and liabilities (106) (780) (1,120)
Net cash provided by operating activities $2,596 $1,021 $1,928

Note that in arriving at cash provided by operating activities, Motorola added
back “restructuring and other charges” in 1997 and 1998. This item represents the
noncash portion of such charges deducted in arriving at net income for those years. In
calculating historical FCFF beginning with net income, the analyst would add back the
full amount of this item because the item represents noncash charges. For example, for
1998, the full amount of $1,980 million restructuring and other charges should be
added back in computing historical FCFF for that year. Asset impairments and losses
on asset sales represented the majority of restructuring and other charges for 1998,
according to Motorola’s financial statements. Motorola’s financial statements also
disclosed that about $658 million of the $1,980 million restructurlng and other charges
for 1998 represented an accrual of future employee separation costs.®

In contrast to asset impairments and losses on asset sales, which do not
represent cash outflows in the current or future years, the $658 million accrual
relates to cash outflows in subsequent years. As employees separate from
employment with Motorola in subsequent years, Motorola would realize these cash
separation expenses, which would result in lower CFO and FCFF in those years.
From the perspective of 1998, if the analyst were to use the level of historical FCFF
for 1998 to forecast subsequent FCFF, his FCFF forecasts might be biased upward
because some of the accrual of separation expenses added back when computing
1998 FCFF would be realized as cash expenses in 1999 and beyond. From the
perspective of 1998, the analyst’s FCFF forecasts should reflect his expectations
concerning the future realization of cash separation expenses.

As noted in Footnote 6, noncash restructuring charges can also cause an increase in
net income in some circumstances. Gains and losses are another noncash item that can ei-
ther increase or decrease net noncash charges. If a company sells a piece of equipment with
a book value of $60,000 for $100,000, it reports the $40,000 gain as part of net income. The
$40,000 gain is not a cash flow, however, and must be subtracted in arriving at FCFF. Note
that the $100,000 is a cash flow and is part of the company’s net investment in fixed capital.
A loss reduces net income and thus must be added back in arriving at FCFFE. Aside from de-
preciation gains and losses are the most commonly seen noncash charges that require an ad-
justment to net income. Analysts should examine the company’s cash flow -statement to
identify items particular to a company and to determine what analyst adjustments might be
needed to make the accounting numbers useful for forecasting purposes.

¢ In 1999 Motorola reversed $226 million of the $1,980 million accrual of restructuring and other charges,
increasing reported net income by that amount; as a noncash addition to net income, the amount of $226 million
must be subtracted to arrive at historical CFO and FCFF for 1999. In 1999, therefore, we see $226 million as a
deduction from net income to arrive at CFQ, in Motorola’s statement of cash flows.
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Table 3-5 summarizes the common noncash charges that impact net income and
indicates for each item whether to add it to or subtract it from net income in arriving at
FCFF.

TABLE 3-5 Noncash Items and FCFF

Noncash Item Adjustment to NI to Arrive at FCFF
Depreciation Added back
Amortization of intangibles Added back
Restructuring charges (expense) Added back
Restructuring charges (income resulting Subtracted
from reversal)
Losses Added back
Gains Subtracted
Amortization of long-term bond discounts Added back
Amortization of long-term bond premiums Subtracted
Deferred taxes Added back but warrants special attention

The case of deferred taxes requires special attention. Deferred taxes result from differences
in the timing of reporting income and expenses on the company’s financial statements and
the company’s tax return. The income tax expense deducted in arriving at net income for
financial reporting purposes is not the same as the amount of cash taxes paid. Over time,
these differences between book and taxable income should offset each other and have no
impact on aggregate cash flows. If the analyst’s purpose is forecasting and he seeks to iden-
tify the persistent components of FCFF, then it is not appropriate to add back deferred tax
changes that are expected to reverse in the near future. In some circumstances, however, a
company may be able to consistently defer taxes until a much later date. If a company is
growing and has the ability to indefinitely defer tax liability, an analyst adjustment (add-
back) to net income is warranted. An acquirer must be aware, however, that these taxes
may be payable at some time in the future.

Conversely, companies often record expenses for financial reporting purposes (e.g.,
restructuring charges) that are not deductible for tax purposes. In this instance, current tax
payments are higher than reported on the income statement, resulting in a deferred tax
asset and a subtraction from net income to arrive at cash flow on the cash flow statement. If
the deferred tax asset is expected to reverse (e.g., through tax depreciation deductions) in
the near future, the analyst would not want to subtract the deferred tax asset in his cash
fiow forecast to avoid underestimating future cash flows. On the other hand, if the com-
pany is expected to have these charges on a continual basis, a subtraction is warranted to
lower the forecast of future cash flows.

Employee stock options provide another challenge. Current accounting standards do
not require that an expense be recorded in arriving at net income for options provided to em-
ployees. Employee options also do not create any operating cash outflow because no cash
changes hands when they are granted. When the employee exercises the option, however,
the company receives some cash for the strike price. This cash flow is considered a financ-
ing cash flow. Also, in some cases, a company may receive a tax benefit from issuing op-

-
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tions that increases operating cash flow but not net income’. If these cash flows are not
expected to persist in the future, analysts should not include them in their forecast of cash
flows. An analyst should consider the impact of stock options on the number of shares out-
standing. When computing equity value, the analyst may want to use the number of shares
expected to be outstanding based on the exercise of employee stock options rather than use
currently outstanding shares.

EXAMPLE 3-5. A Further Examination of Noncash Charges.

Consider the following cash flow statement of Dell Computer (Nasdag NMS:
DELL) in order to forecast Dell’s future cash flows. The special charges relate to
restructuring charges and purchased research and development expenses.

29 Jan 28 Jan 2 Feb
Years Ending 1999 2000 2001

Cash flows from operating activities:
Net income $ 1,460 $ 1,666 $2,177

Adjustments to reconcile net income to
net cash provided by operating activities:

Depreciation and amortization 103 156 240
Tax benefits of employee stock plans 444 1,040 929
Special charges — 194 105
Gain on sale of investments 9 (80) 307)
Other 20 56 109
Changes in:
Operating working capital 367 812 671
Non-current assets and liabilities 51 82 271
Net cash provided by operating activities $2,436 $3,926 $4,195

How would you use the tax benefits of employee stock option plans, special
charges, and the gain on sale of investments as noncash charges when using the
add-back method to calculate free cash flows starting from net income?

Solution. You should make a positive adjustment (add back) to net income
for depreciation and amortization, and for special charges. The gain on sale of
investments should be subtracted because this gain is included in net income but
does not generate operating cash flow. The tax benefits of employee stock plans
resulted from the company’s ability to deduct the value of options, which were
considered taxable to employees. During this three-year period, Dell’s stock price
rose dramatically, which made employee exercise attractive. In the future, after
February 2001, it is unlikely that Dell will continue to achieve this unusual
operating cash flow. An analyst would probably not make this last adjustment to net
income in forecasting free cash flow.

7 For a more detailed discussion of the tax versus accounting treatment of employee stock option plans, see
Phillips, Munter, and Robinson (2002).
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3.4 COMPUTING FCFE is cash flow available to equity holders only. It is thus necessary to reduce FCFF by
FCFE fROM FCFF interest paid to debtholders and to add any net increase in borrowing® (subtract any net de-

crease in borrowing).

Free cash flow to equity = Free cash flow to the firm
Less: Interest Expense X (1 — Tax rate)
Plus: Net Borrowing

or
FCFE = FCFF — Int(1 — Tax rate) + Net borrowing (3-9)

As Equation 3-9 shows, FCFE is found by starting from FCFF and subtracting after-tax in-
terest expenses and adding net new borrowing. Conversely, the analyst can also find FCFF
from FCFE by making the opposite adjustments—by adding after-tax interest expenses
and subtracting net borrowing: FCFF = FCFE + Int(1 — Tax rate) — Net borrowing.

Table 3-6 shows the calculation of FCFE starting with FCFF. For the Cane Distribution
Company in Example 3-3, FCFE is as follows:

TABLE 3-6 Calculating FCFE from FCFF

Years Ending 31 December 2001 2002 2003

Free cash flow to the firm 97.50 107.26 117.97
Less: Interest paid X (1 — Tax rate) (10.98) (12.08) (13.28)
Plus: New debt botrowing 22.40 24.64 27.10
Less: Debt repayment 0 0 0

Free cash flow to equity 108.92 119.82 131.79

As stated earlier, FCFE is the cash flow available to common stockholders—the remaining
cash flow after all operating expenses (including taxes) have been paid, capital investments
have been made, and other transactions with other suppliers of capital have been made.
The company’s other capital suppliers include creditors, such as bondholders, and pre-
ferred stockholders. The cash flows (net of taxes) that have been transacted with creditors
and preferred stockholders are deducted from FCFF to arrive at FCFE.

FCEFE is the amount that the company can afford to pay out as dividends. In actual-
ity, companies often pay out substantially more or substantially less than FCFE for many
reasons, so FCFE often differs from dividends paid. One reason for this difference is that
the dividend decision is a discretionary decision of the board of directors. Most corpora-
tions “manage” their dividends, preferring to raise them gradually over time, in part be-
cause they are very reluctant to cut dividends. Consequently, earnings are much more
volatile than dividends. Companies often raise dividends slowly even when their earnings
are increasing rapidly, and companies often maintain their current dividends even when
their profitability has declined.

In Equations 3-7 and 3-8 above, we showed the calculation of FCFF starting with net
income and cash flow from operations, respectively. As Equation 3-9 shows, FCFE =
FCFF — Int(1 — Tax rate) + Net borrowing. By subtracting after-tax interest expense and

8 Net borrowing is net debt issued less debt repayments over the period for which we are calculating free cash flow.
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adding net borrowing to Equations 3-7 and 3-8, we then have equations to calculate FCFE
starting with net income or CFO, respectively:

FCFE = NI + NCC — FCInv — WClnv + Net borrowing (3-10)
FCFE = CFO — FClInv + Net borrowing (3-11)

EXAMPLE 3-6. Adjusting Net Income or CFO to Find FCFF and FCFE.

The balance sheet, income statement, and statement of cash flows for the Piits
Corporation are shown in Table 3-7. The Pitts Corporation has net income of
$240 million in 2003. Show the calculations required to do each of the following:

Calculate FCFF starting with the net income figure.
Calculate FCFE starting from the FCFF calculated in Part 1.
. Calculate FCFE starting with the net income figure.

. Calculate FCFF starting with CFO.

. Calculate FCFE starting with CFO.

TABLE 3-7 Financial Statements for Pitts Corporation (in millions, except
for per-share data)

Balance Sheet

Year Ended 31 December 2002 2003

Assets

Current assets

Cash and equivalents $190 $ 200

Accounts receivable 560 600

Inventory 410 440
Total current assets 1,160 1,240

Gross fixed assets 2,200 2,600

Accumulated depreciation (900) (1,200)
Net fixed assets 1,300 1,400

Total assets $2,460 $2,640

Liabilities and shareholders’ equity
Current liabilities

Accounts payable $ 285 $ 300
Notes payable 200 250
Accrued taxes and expenses 140 150

Total current liabilities 625 700
Long-term debt 865 890
Common stock 100 100
Additional paid-in capital 200 200
Retained earnings 570 650

Total shareholders’ equity 970 1,050
Total liabilities and shareholders’ equity $2,460 $2,640

Continued
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TABLE 3-7 Financial Statements for Pitts Corporation (in millions, except
for per-share data) (Continued)

Statement of Income
Year Ended

31 December 2003

Total revenues

Operating costs and expenses
EBITDA

Depreciation

Operating income (EBIT)
Interest expense

Income before tax

Taxes (at 40 percent)

Net income

Dividends

Change in retained earnings
Earnings per share
Dividends per share

Statement of Cash Flows

$3,000
2,200
800
300
500
100
400
160
240
160
80
$0.48
$0.32

Year Ended 31 December 2003
Operating activities
Net income $240
Adjustments
Depreciation 300
Changes in working capital
Accounts receivable (40)
Inventories 30)
Accounts payable 15
Accrued taxes and expenses 10
Cash provided by operating activities $ 495
Investing activities
Purchases of fixed assets 400
Cash used for investing activities $ 400
Financing activities
Notes payable (50)
Long-term financing issuances (25)
Common stock dividends 160
Cash used for financing activities $85
Cash and equivalents increase (decrease) 10
Cash and equivalents at beginning of year 190
Cash and equivalents at end of year $ 200
Supplemental cash flow disclosures
Interest paid $ 100
Income taxes paid $ 160
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Solution to 1. The analyst can use Equation 3-7 to find FCFF from net income.

Net income available to common shareholders $240

Plus: Net noncash charges +300
Plus: Interest expense X (1 — Tax rate) +60
Less: Investment in fixed capital —400
Less: Investment in working capital —45

Free cash flow to the firm $155

This equation can also be written as

FCFF = NI + NCC + Int(1 — Tax rate) — FCInv — WClnv
FCFF = $240 + 300 + 60 — 400 — 45 = $155 million

Some of these items need explanation. Capital spending is $400 million, which
is the increase in gross fixed assets shown on the balance sheet as well as capital
expenditures shown as an investing activity on the statement of cash flows. The
increase in working capital is $45 million, which is the increase in accounts
receivable of $40 million ($600 million — $560 million) plus the increase in
inventories of $30 million ($440 million — $410 million) minus the increase in
accounts payable of $15 million ($300 million — $285 million) minus the increase
in accrued taxes and expenses of $10 million ($140 million — $130 million). When
finding the increase in working capital, we ignore cash because the change in cash is
what we are calculating. Furthermore, we also ignore short-term debt, such as notes
payable, because it is part of the capital provided to the company and is not
considered an operating item. The after-tax interest cost is the interest expense times
(1 — Tax rate), or $100 million X (1 — 0.40) = $60 million. The values of the
remaining items in Equation 3-7 can be taken directly from the financial statements.

Solution to 2.  Finding FCFE from FCFF can be done with Equation 3-9:

Free cash flow to the firm $155
Less: Interest expense X (1 — Tax rate) —-60
Plus: Net borrowing +75
Free cash flow to equity $170
Or, using

FCFE = FCFF — Int(1 — Tax rate) + Net borrowing
FCFE = 155 — 60 + 75 = $170 million

Solution to 3. The analyst can use Equation 3-10 to find FCFE from NI.

Net income available to common shareholders $240

Plus: Net noncash charges +300
Less: Investment in fixed capital —400
Less: Investment in working capital —45
Plus: Net borrowing +75

Free cash flow to equity $170

Or, using the equation

FCFE = NI + NCC - FCInv — WClnv + Net borrowing
FCFE = 240 + 300 — 400 — 45 + 75 = $170 million
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Because notes payable increased by 50 (250 — 200) and long-term debt increased
by 25 (890 — 865), net borrowing is 75.

Solution ro 4. Equation 3-8 can be used to find FCFF from CFO.

Cash flow from operations $495
Plus: Interest expense X (1 — Tax rate) 60
Less: Investment in fixed capital —400
Free cash flow to the firm $155
or
FCFF = CFO + Int(1 — Tax rate) — FCInv
FCFF = 495 + 60 — 400 = $155 million.
Solution to 5. Equation 3-11 can be used to find FCFE from CFO.
Cash flow from operations $495
Less: Investment in fixed capital —400
Plus: Net borrowing 75
Free cash flow to equity $170
or

FCFF = CFO — FCInv + Net borrowing
FCFF = 495 — 400 + 75 = $170 million.

FCFE is usually less than FCFF; in this example, however, FCFE ($170 million)
exceeds FCFF ($155 million) because external borrowing was large during this year.

3.5 FINDING FCFF and FCFE are most frequently calculated from a starting basis of net income or CFO
FCFF AND FCFE (as shown above in Sections 3.1 and 3.2). Two other starting points are EBIT or EBITDA
FROM EBIT OR from the income statement.
EBITDA To show the relationship between EBIT and FCFF, we start with Equation 3-7 and
assume that the only noncash charge (NCC) is depreciation (Dep):

FCFF = NI + Dep + Int(1 — Tax rate) — FCInv — WClnv
Net income (NI) can be expressed as

NI = (EBIT — Int)(1 — Tax rate) = EBIT(1 — Tax rate) — Int(1 — Tax rate)
Substituting this equation for NI in Equation 3-7, we have

FCFF = EBIT(1 — Tax rate) + Dep — FCInv — WClnv (3-12)

To get FCFF from EBIT, we multiply EBIT by (1 — Tax rate), add back depreciation, and
then subtract the investments in fixed capital and working capital.

It is also easy to show the relation between FCFF from EBITDA. Net income can be
expressed as

NI = (EBITDA — Dep — Int)}(1 — Tax rate) = EBITDA(1 — Tax rate)
~ Dep(l — Tax rate) — Int(1 — Tax rate)
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Substituting this equation for NI in Equation 3-7 results in
FCFF = EBITDA(1 — Tax rate) + Dep(Tax rate) — FCInv — WClnv (3-13)

FCFF equals EBITDA times (1 — Tax rate) plus depreciation times the tax rate minus the
investments in fixed capital and working capital. In comparing Equations 3-12 and 3-13,
note the difference in the handling of depreciation.

Many noncash charge adjustments required to calculate FCFF based on net income
are not required when starting from EBIT or EBITDA. In the calculation of net income,
many noncash charges are made after computing EBIT or EBITDA, so they do not need to
be added back when calculating FCFF based on EBIT or EBITDA. Another important con-
sideration is that some noncash charges, such as depreciation, are tax deductible. A non-
cash charge that affects taxes must be accounted for. In summary, whether an adjustment
for a noncash charge is needed depends on where in the income statement it has been de-
ducted and whether the noncash charge is a tax-deductible expense.

It is also possible to calculate FCFE (instead of FCFF) from EBIT or EBITDA. An
easy way to obtain FCFE from EBIT or EBITDA is to derive FCFF using Equation 3-12 or
3-13, and then subtract Int(1 — Tax rate) and add net borrowing to end up with FCFE:’

FCFE = FCFF — Int(1 — Tax rate) + Net borrowing

Example 3-7 uses the Pitts Corporation financial statements to find FCFF and FCFE from
EBIT and EBITDA.

EXAMPLE 3-7. Adjusting EBIT and EBITDA to Find FCFF and FCFE.

The Pitts Corporation (financial statements provided in Example 3-6) has EBIT of
$500 million and EBITDA of $800 million. Show the adjustments that would be
required to find FCFF and FCFE:

1. starting from EBIT, and
2. starting from EBITDA.

Solution to 1. To get FCFF from EBIT using Equation 3-12:

EBIT(1 — Tax rate) = 500(1 — 0.40) $300
Plus: Net noncash charges 300
Less: Net investment in fixed capital —400
Less: Net increase in working capital —45

Free cash flow to the firm $155

91t is also possible to derive equations for FCFE as a function of EBIT or EBITDA. To do so, start with the
equation for FCFE as a function of NI (Equation 3-10), again making the assumption that the only noncash
charge is depreciation: FCFE = NI + Dep — FCInv — WClnv + Net borrowing. Substituting NI = EBIT(1 —
Tax rate) — Int(1 — Tax rate) and NI = EBITDA(1 — Tax rate) — Dep(1 — Tax rate) — Int(1 — Tax rate) into
Equation 3-10 yields two equations for FCFE as a function of EBIT or EBITDA, respectively:

FCFE = EBIT(1 — Tax rate) — Int(1 — Tax rate) + Dep — FCInv — WClnv + Net borrowing
FCFE = EBITDA(1 — Tax rate) + Dep(Tax rate) — Int(1 — Tax rate) — FCInv — WClnv + Net borrowing
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3.6 FORECASTING
FCFF anp FCFE

or

FCFF = EBIT(1 — Tax rate) + Dep — FCInv — WClnv
FCFF = 500(1 — 0.40) + 300 — 400 — 45 = $155 million

To obtain FCFE, make the appropriate adjustments to FCFF:

FCFE = FCFF — Int(1 — Tax rate) + Net borrowing
FCFE = 155 — 100(1 — 0.40) + 75 = $170 million

Solution to 2. To obtain FCFF from EBITDA using Equation 3-13:

EBITDA(1 — Tax rate) = 800(1 — 0.40) $480
Plus: Depreciation(Tax rate) = 300(0.40) 120
Less: Net investment in fixed capital —400
Less: Net increase in working capital —45

Free cash flow to the firm $155

or

FCFF = EBITDA(1 — Tax rate) + Dep(Tax rate) — FCInv — WClnv
FCFF = 800(1 — 0.40) + 300(0.40) — 400 — 45 = $155 million

Again, to obtain FCFE, make the appropriate adjustments to FCFF:

FCFE = FCFF — Int(1 — Tax rate) + Net borrowing
FCFE = 155 — 100(1 — 0.40) + 75 = $170 million

Computing FCFF and FCFE based on historical accounting data is relatively straight-
forward. Often, these data are then used directly in a single-stage DCF valuation model.
On other occasions, an analyst may desire to forecast future FCFF or FCFE directly. In this
case, the analyst must forecast the individual components of free cash flow. This section
extends our previous presentation on computing FCFF and FCFE to the more complex
task of forecasting FCFF and FCFE. We present FCFF and FCFE valuation models in the
next section. Given the variety of ways to derive free cash flow on a historical basis, it
should come as no surprise that several methods exist for forecasting free cash flow. One
approach is to calculate historical free cash flow and apply some constant growth rate. This
approach would be appropriate if a company’s free cash flow tended to grow at a constant
rate and if historical relationships between free cash flow and fundamental factors were ex-
pected to be maintained.

EXAMPLE 3-8. Constant Growth in FCFF.

Use Pitts Corporation data to compute its FCFF for the next three years. Assume
growth in FCFF remains at historical levels of 15 percent a year.

2003A 2004E 2004E 2005E
FCFF 155.00 178.25 204.99 235.74

s
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A more complex approach is to forecast the components of free cash flow. This ap-
proach can better capture the complex relationships among the components. For example,
one popular method'® is to forecast the individual components of free cash flow—EBIT(1
— Tax rate), net noncash charges, investment in fixed capital, and investment in working
capital. EBIT can be forecasted directly or by forecasting sales and the company’s EBIT
margin based on an analysis of historical data and the current and expected economic envi-
ronment. Similarly, analysts can examine the historical relationship between increases in
sales and investments in fixed and working capital.

In the case of investments in fixed capital, a popular shortcut method is to com-
bine net noncash charges and investments in fixed capital. This approach works well
when the only noncash charge to be added back is depreciation expense. In this ap-
proach, FCFF is calculated by forecasting EBIT(1 — Tax rate) and subtracting incre-
mental fixed capital expenditures and incremental working capital expenditures.!' In
order to estimate FCInv and WClnv, we multiply their past proportion to sales’ in-
creases by the forecasted sales’ increases. Incremental fixed capital expenditures as a
proportion of sales increases are computed as follows:

Capital expenditures — Depreciation expense

Increase in sales

Similarly, incremental working capital expenditures as a proportion of sales increases are

Increase in working capital

Increase in sales

When depreciation is the only significant net noncash charge, this method yields the
same results as the previous equations for estimating FCFF or FCFE. Rather than
adding back all depreciation and subtracting all capital expenditures when starting with
EBIT(1 — Tax rate), this approach simply subtracts the net capital expenditures in ex-
cess of depreciation.

Although it may not be obvious, this approach recognizes that capital expenditures
have two components: those expenditures necessary to maintain existing capacity (fixed
capital replacement) and those incremental expenditures necessary for growth. In forecast-
ing, the former are likely to be related to the current level of sales and the latter are likely
related to the forecast of sales growth.

When forecasting FCFE, analysts often make an assumption that there is a target
ratio of debt financing. They often assume that a specified percentage of the net new in-
vestment in fixed capital (new fixed capital minus depreciation) and of the increase in
working capital is financed with a target ratio of debt. This leads to a simplification of
FCFE calculations. Recalling Equation 3-10 and assuming that depreciation is the only
noncash charge, Equation 3-10, FCFE = NI + NCC — FCInv — WClnv + Net borrowing,
becomes

FCFE = NI — (FCInv — Dep) — WClnv + Net borrowing

10 See Rappaport (1997) for a variation of this model.
" See Rappaport (1997).
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Note that FCInv — Dep represents the incremental fixed capital expenditure net of depre-
ciation. By assuming a target debt ratio (DR), we eliminate the need to forecast net bor-
rowing and can use the expression

Net borrowing = DR (FCInv — Dep) + DR X WClnv

Using this expression, we do not need to forecast debt issuance and repayment on an an-
nual basis to estimate net borrowing. Equation 3-10 then becomes

FCEE = NI — (FClnv — Dep) — WCInv + (DR)(FCInv — Dep) + (DR)(WClnv)
or
FCFE = NI — (1 — DR)(FCInv — Dep) — (1 — DR)(WCInv) (3-14)

We again assume that the only noncash charge is depreciation.

EXAMPLE 3-9. Free Cash Flow Tied to Sales.

At the end of 2003, Carla Espinosa is an analyst following Pitts Corporation.
Assume from Example 3-6 that the company’s sales for 2003 are $3,000 million.
Espinosa expects Pitts Corporation’s sales to increase by 10 percent a year thereafter.
Furthermore, Pitts is a stable company in many respects, and Espinosa expects it
to maintain its historical EBIT margin and proportions of incremental investments in
fixed and working capital. Sales in the previous year grew by $300 million. Pitts
Corporation’s EBIT for 2003 is $500 million; its EBIT margin is 16.67 percent
(500/3000), and its tax rate is 40 percent.
Incremental fixed capital investment in the previous year was

(Capital expenditures — Depreciation expense)/(Increase in sales) or

(400 — 300)/(300) = 33.33%
Incremental working capital investment in the past year was

(Increase in working capital)/(Increase in sales)
45/300 = 15%
So for every $100 increase in sales, Pitts Corporation invests $33.33 in new

equipment in addition to replacement of depreciated equipment and $15 in working
capital. Espinosa forecasts FCFF for 2004 as shown below:

Sales $3,300 Up 10%
EBIT 550 16.67% of sales
EBIT(1 — Tax rate) 330 Adjusted for 40% tax rate

Incremental FC (100) 33.33% of sales increase
Incremental WC 45) 15% of sales increase
FCFF $ 185

This model can be used to forecast multiple periods and is flexible enough to allow varying
sales growth rates, EBIT margins, tax rates, and incremental capital increase rates.
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EXAMPLE 3-10. Free Cash Flow Growth Tied to Sales Growth.

Continuing her work, Espinosa wants to forecast FCFF for the next five years.
Espinosa is concerned that Pitts will not be able to maintain its historical EBIT
margin and that the EBIT margin will decline from the current 16.67 percent to
14.5 percent in the next five years. Table 3-8 summarizes her forecasts.

TABLE 3-8 Free Cash Flow Growth for Pitts Corporation

Year 1 Year 2 Year 3 Year 4 Year 5

Sales growth 10.00% 10.00% 10.00% 10.00% 10.00%
EBIT margin 16.67% 16.00% 15.50% 15.00% 14.50%
Tax rate 40.00% 40.00% 40.00% 40.00% 40.00%

Incremental FC investment 33.33% 33.33% 33.33% 33.33% 33.33%
Incremental WC investment 15.00% 15.00% 15.00% 15.00% 15.00%
Prior year sales 3,000.00

Sales forecast 3,300.00 3,630.00 3,993.00 4,392.30 4,831.53
EBIT forecast 550.00 580.80 618.92 658.85 700.57
EBIT(1 — Tax rate) 330.00 34848 371.35 395.31 420.34
Incremental FC (100.00) (110.00) (121.00) (133.10) (146.41)
Incremental WC (45.00) (49.50) (54.45) (59.90) (65.88)
FCFF 185.00 188.98 195.90 202.31 208.05

The model need not begin with sales; it could start with net income, cash flow from opera-
tions, or EBITDA.

A similar model can be designed for FCFE. In the case of FCFE, the analyst can begin

with net income and must also forecast any net new borrowing or net preferred stock issue.

EXAMPLE 3-11. Finding FCFE.

Espinosa decides to forecast FCFE for the year 2004. She uses the same
expectations derived in the example above. Additionally, she expects
® the profit margin to remain at 8 percent (= 240/3000), and

¢ the company to finance incremental fixed and working capital investments
with 50 percent debt—the target debt ratio.

Sales $3,300 Up 10%

NI 264 8.0% of sales

Incremental FC (100) 33.33% of sales increase
Incremental WC 45) 15% of sales increase

Net borrowing 72.50 (100 FCInv + 45 WClnv) X 50%

FCFE $191.50
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3.7 OTHER ISSUES
WITH FRee CASH
FLOW ANALYSIS

When the company has significant noncash charges other than depreciation expense,
the approach just illustrated will result in a less accurate estimate of FCFE than one ob-
tained by forecasting all the individual components.

In some cases, the analyst will have specific forecasts of planned components, such
as capital expenditures. In other cases, the analyst studies historical relationships, such as
previous capital expenditures and sales levels, to develop a forecast.

3.7.7T ANALYST ADJUSTMENTS TO CFO

Although corporate financial statements are often straightforward, frequently they are not trans-
parent. Sometimes, difficulties in analysis arise because the companies and their transactions
are simply more complicated than the example provided by the Pitts Corporation (above).

For instance, in many corporate financial statements, the changes in balance sheet
items (the increase in an asset or the decrease in a liability) differ from those reported on
the statement of cash flows. Likewise, depreciation in the statement of cash flows may dif-
fer from depreciation expense in the income statement. How do such problems arise?

Two factors can cause discrepancies between changes in balance sheet accounts and
the changes reported in the statement of cash flows: acquisitions and divestitures, and for-
eign subsidiaries. For example, an increase in an inventory account can result from pur-
chases from suppliers (which is an operating activity) or from an acquisition or merger
with another company that has inventory on its balance sheet (which is an investing activ-
ity). Discrepancies can also occur from currency translations of foreign subsidiaries.

As discussed in Section 3.2, the CFO figure from the statement of cash flows may be
contaminated by cash flows arising from financing and/or investing activities. As a conse-
quence, when analysts use CFO in a valuation context, ideally they should remove such
contaminations and produce an analyst-adjusted CFO before using it as a starting point for
free cash flow calculations.

3.7.2 Free CAsH FLOW VERSUS DIVIDENDS AND OTHER EARNINGS COMPONENTS

Many analysts have a strong preference for free cash flow valuation models over dividend
discount models (DDMs). Although perhaps no theoretical advantage exists for one type of
model over another, legitimate reasons to prefer one model can arise in the process of ap-
plying free cash flow models versus DDMs. First, many corporations pay no, or very low,
cash dividends. Using dividend discount models to value these companies puts the analyst
in an awkward situation, forcing her to speculate about when dividends will be initiated and
established at a material level. Second, dividend payments are at the discretion of the cor-
poration’s board of directors. As such, they may imperfectly signal the company’s long-run
profitability. Some corporations clearly pay dividends that are substantially less than their
free cash flow, and others pay dividends that are substantially more. Finally, as mentioned in
Section 1, dividends are the cash flow going to shareholders and free cash flow to equity is
the cash flow available to shareholders if they controlled the company. If a company is being
analyzed as a takeover target, free cash flow is the appropriate cash flow measure; once the
company is taken over, the new owners will have discretion over free cash flow.

We have defined FCFF and FCFE and presented alternative (equivalent) ways to cal-
culate both of them. So you should have a good feel for what is included in FCFF or FCFE.
You may wonder why some cash flows are not included. Specifically, what role do divi-
dends, share repurchases, share issuance, or leverage changes have on FCFF and FCFE?
The simple answer is: not much. Recall two formulas for FCFF and FCFE:

FCFF = NI + NCC + Int(1 — Tax rate) — FCInv — WClnv
FCFE = NI + NCC — FCInv — WClnv + Net borrowing
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Notice that dividends and these other transactions are absent from the formulas. The rea-
son is that FCFF and FCFE are the cash flows available to investors or to stockholders;
dividends and share repurchases are uses of these cash flows. So the simple answer is that
transactions between the company and its shareholders (through cash dividends, share re-
purchases and share issuances) do not affect free cash flow. Leverage changes, such as
using more debt financing, would have some impact because they would increase the
interest tax shield (reduce corporate taxes because of the tax deductibility of interest) and
reduce the cash flow available to equity. In the long run, however, investing and financing
decisions made today will affect future cash flows.

If all inputs were known and mutually consistent, a dividend discount model and a
FCFE model would result in identical valuations for a stock. One possibility is that FCFE,
from Equation 3-10 above, equals cash dividends each year. Both cash flow streams are
discounted at the required return for equity and would thus have the same present value.
Generally, FCFE and dividends will differ. FCFE recognizes value as the cash flow avail-
able to stockholders (NI + NCC — FCInv — WClnv + Net borrowing) even if it is not
paid out in dividends. The company’s board of directors, because of its discretion over div-
idends, can choose to pay dividends that are lower or higher than FCFE. Generally, how-
ever, the same economic forces that lead to low (high) dividends lead to low (high) FCFE.
For example, a rapidly growing company with superior investment opportunities will re-
tain a high proportion of earnings and pay low dividends. This same company would have
high investments in fixed capital and working capital (in Equation 3-10, for example) and
have a low FCFE. Conversely, a mature company that is investing relatively little might
have high dividends and high FCFE. In spite of this tendency, however, FCFE and divi-
dends will usually differ.

FCFF and FCFE, as defined in this book, are measures of cash flow designed for val-
uation of the firm or its equity. Other definitions of “free cash flow” frequently appear in
textbooks, articles, and vendor-supplied databases of financial information on public com-
panies. In many cases, these other definitions of free cash flow are not designed for valua-
tion purposes and thus should not be used for valuation. Using numbers supplied by others
without knowing exactly how they are defined increases the likelihood of making errors in
valuation. As consumers and producers of research, analysts are well advised to clarify the
definition of free cash flow being used because so many versions exist.

Because free cash flow analysis requires considerable care and understanding in its
use, some practitioners erroneously use earnings components such as NI, EBIT, EBITDA,
or CFO in a discounted cash flow valuation. Such mistakes may lead the analyst to sys-
tematically overstate or understate the value of a stock. Shortcuts can be costly.

One common shortcut is to use EBITDA as a proxy for the cash flow to the firm.
Equation 3-13 clearly showed the differences between EBITDA and FCFF:

FCFF = EBITDA(1 — Tax rate) + Dep(Tax rate) — FCInv — WClnv

Depreciation charges as a percentage of EBITDA vary substantially for different companies
and industries, as does the depreciation tax shield (the depreciation charge times the tax rate).
Although FCFF captures this difference, EBITDA does not. EBITDA also does not account
for the investments a company makes in fixed capital or working capital. Hence, EBITDA is
a very poor measure of the cash flow available to the company’s investors. Using EBITDA in
a discounted cash flow model (instead of an actual cash flow) has another important aspect as
well: EBITDA is a before-tax measure, so the discount rate applied to EBITDA would need
to be a before-tax rate. The WACC used to discount FCFF is an after-tax rate.

EBITDA is a poor proxy for FCFF because it does not account for the depreciation
tax shield and the investment in fixed capital and working capital, but it is an even poorer
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proxy for free cash flow to equity. From a stockholder’s perspective, additional defects of
EBITDA include its failure to account for the after-tax interest costs or cash flows from
new borrowing or debt repayments. Example 3-12 shows the mistakes sometimes made in
discussions of cash flows.

EXAMPLE 3-12. The Mistake of Using Net Income for FCFE and EBITDA
for FCFF.

A recent job applicant made some interesting comments about FCFE and FCFF:
“I don’t like the definitions for FCFE and FCFF because they are unnecessarily
complicated and confusing. The best measure of FCFE, the funds available to pay
dividends, is simply net income. You take the net income number straight off the
income statement and don’t need to make any further adjustments. Likewise, the
best measure of FCFF, the funds available to the company’s suppliers of capital, is
EBITDA. You can take EBITDA straight off the income statement and don’t need
to consider using anything else.”

How would you respond to the job applicant’s definition of (1) FCFE and
(2) FCFF?

Solution to 1. The FCFE is the cash generated by the business’s operations
less the amounts it must reinvest in additional assets plus the amounts it is borrowing.
Equation 3-10, which starts with net income to find FCFE, shows these items:

Free cash flow to equity = Net income available to common shareholders
Plus: Net noncash charges
Less: Investment in fixed capital
Less: Investment in working capital
Plus: Net borrowing

Net income does not include several cash flows. Investments in fixed or working
capital reduce the cash available to stockholders, as do loan repayments. New
borrowing increases the cash available. FCFE includes the cash generated from
operating the business and also accounts for the investing and financing activities of
the company. So, net income tells only part of the overall story. Of course, a special
case exists in which net income and FCFE are the same. This case occurs when new
investments exactly equal depreciation and the company is not investing in working
capital or engaging in any net borrowing.

Solution to 2. Assuming that EBITDA equals FCFF introduces several
possible mistakes. Equation 3-13 highlights these mistakes:

Free cash flow to the firm = EBITDA(1 — Tax rate)
Plus: Depreciation(Tax rate)
Less: Investment in fixed capital
Less: Investment in working capital

The job applicant is ignoring taxes, which obviously reduce the cash available to
the company’s suppliers of capital.

I
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3.7.3 Free CAsH FLow AND MORE-COMPLICATED CAPITAL STRUCTURES

For the most part, the discussion of FCFF and FCFE above assumes a simple capital struc-
ture in which the company has two sources of capital, debt and equity. Including preferred
stock as a third source of capital would cause the analyst to add terms to the equations for
FCFF and FCFE for the dividends paid on preferred stock and for the issuance or repur-
chase of preferred shares. Instead of including those terms in all of the equations, we chose
to leave preferred stock out because only a minority of corporations use preferred stock.
For companies that do have preferred stock, however, its effects can be incorporated where
appropriate. For example, in Equation 3-7, which calculates FCFF starting with net in-
come available to common shareholders, preferred dividends paid would have to be added
to the cash flows to obtain FCFF. In Equation 3-10, which calculates FCFE starting with
net income available to common shareholders, if preferred dividends were already sub-
tracted when arriving at net income available to common, no further adjustment for
preferred dividends would be required. Issuing (redeeming) preferred stock increases
(decreases) the cash flow available to common stockholders, however, so this term must be
added in. In many respects, the existence of preferred stock in the capital structure has
many of the same effects as the existence of debt, except that unlike interest payments on
debt, preferred stock dividends paid are not tax deductible.

EXAMPLE 3-13. FCFF Valuation with Preferred Stock in the Capital Structure.

Welch Corporation uses bond, preferred stock, and common stock financing. The
market value of each of these sources of financing and the before-tax required rates
of return for each are given below:

Market Value Required Return
Bonds $400,000,000 8.0%
Preferred stock $100,000,000 8.0%
Common stock $500,000,000 12.0%
Total $1,000,000,000

Other financial information:

® Net income available to common shareholders = $110,000,000
® Interest expenses = $32,000,000

® Preferred dividends = $8,000,000

® Depreciation = $40,000,000

® ]nvestment in fixed capital = $70,000,000

¢ Investment in working capital = $20,000,000

® Net borrowing = $25,000,000

® Tax rate = 30 percent

® Stable growth rate of FCFF = 4.0 percent

® Stable growth rate of FCFE = 5.0 percent

1. Calculate Welch Corporation’s WACC.

2. Calculate the current value of FCFF.
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3. Based on forecasted FCFF, what is the total value of the firm and the value of
equity?

4. Calculate the current value of FCFE.

5. Based on forecasted FCFE, what is the value of equity?

Solution to 1. Based on the weights and after-tax costs of each source of
capital, the WACC is

400 100 500
= — 0.30) +
WACC 1,000 8%(1 — 0.30) 1,000 8% + 1.000

12% = 9.04%

Solution to 2.  If the company did not issue preferred stock, FCFF would be
FCFF = NI + NCC + Int(1 — Tax rate) — FCInv — WClnv

If preferred stock dividends have been paid (and net income is income available to
common), the preferred dividends must be added back just as after-tax interest
expenses are above. The modified equation (including preferred dividends) for
FCFF would be

FCFF = NI + NCC + Int(1 — Tax rate) + Preferred dividends — FCInv
— WClnv

For Welch Corporation, FCFF is
FCFF = 110 + 40 + 32(1 — 0.30) + 8 — 70 — 20 = $90.4 million.
Solution to 3. The total value of the firm is

FCFF, _  90.4(1.04) _ 94.016
WACC — g 0.0904 — 0.04  0.0504

Firm = = $1,865.40 million.

The value of equity is the total value of the company minus the value of debt and
preferred stock:

Equity = 1,865.40 — 400 — 100 = $1,365.40 million.

Solution to 4. 'With no preferred stock, FCFE is

FCFE = NI + NCC — FCInv — WClnv + Net borrowing

If the company has preferred stock, the FCFE equation is essentially the same. Net
borrowing would be the total of new debt borrowing and net issuances of new
preferred stock. For Welch Corporation, FCFE is

FCFE = 110 + 40 — 70 — 20 + 25 = $85 million

Solution to 5. Valuing FCFE, which is growing at 5.0 percent, we have a
value of equity of

oo FCFE, _ 85(105) _ 89.25
1 e = =
My = T 012 - 005 007

= $1,275.00 million
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Paying cash dividends on common stock does not affect FCFF or FCFE, the amounts
of cash available to all investors or to common stockholders. It is simply a use of the avail-
able cash. Share repurchases of common stock also do not affect FCFF or FCFE. Share re-
purchases, in many respects, are substitutes for cash dividends. Similarly, issuing shares of
common stock does not affect FCFF or FCFE. On the other hand, changing leverage
(changing the amount of debt financing in the company’s capital structure) does have some
effects. An increase in leverage will not affect FCFF (although it might affect the calcula-
tions you use to arrive at FCFF). An increase in leverage affects FCFE in two ways. In the
year the debt is issued, it increases the FCFE by the amount of debt issued. After the debt
is issued, FCFE is then reduced by the after-tax interest expense.

Section 3 has discussed the concepts of FCFF and FCFE and their estimation. The
next section presents additional valuation models using forecasts of FCFF or FCFE to
value the firm or its equity. These DCF models are similar to the dividend discount models
discussed in the previous chapter, although the analyst must face the reality that estimating
free cash flows is a more time-consuming exercise than estimating dividends.

4 FREE CASH FLOW MODEL VARIATIONS

4.1 AN
INTERNATIONAL
APPLICATION OF
THE SINGLE-STAGE
MODEL

Section 4 presents several extensions of the FCF models presented earlier. In many cases,
especially when inflation rates are volatile, analysts will value real cash flows instead of
nominal values. As with dividend discount models, free cash flow models are very sensi-
tive to the data inputs, and analysts routinely perform sensitivity analyses on their valua-
tions. Previously, in Section 2, we presented single-stage free cash flow models, which
have a constant growth rate. This section presents two-stage and three-stage free cash flow
valuation models.

Valuation using real values instead of nominal values has much appeal when inflation rates
are high and volatile. Many analysts use this adaptation for both domestic and foreign
stocks, but the use of real values is especially helpful for valuing international stocks. Spe-
cial challenges to valuing equities from multiple countries include incorporating economic
factors such as interest rate, inflation rate, and growth rate differences across countries as
well as dealing with variable accounting standards. Furthermore, performing analyses in
multiple countries challenges the analyst, and most particularly a team of analysts, to use
consistent assumptions for all countries.

Several securities firms have adapted the single-stage FCFE model to address some
of these challenges of international valuation. They choose to analyze companies using
real cash flows and real discount rates instead of using nominal values. To estimate real
discount rates, they use a modification of the build-up method mentioned in Chapter 2.
Starting with a “country return,” which is a real required rate of return for stocks from a
particular country, they then make adjustments to the country return for the stock’s indus-
try, size, and leverage:

Country return (real) X.Xx%
+/— Industry adjustment X.xx%
+/— Size adjustment X.xx%
+/— Leverage adjustment X.XX%
Required rate of return (real) X.XXx%

The adjustments in the model should have sound economic justification. They should re-
flect factors expected to impact the relative risk and return associated with an investment.
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4.2 SENSITIVITY
ANALYSIS OF FCFF
AND FCFE
VALUATIONS

The growth rate of FCFE also is predicted in real terms. These securities firms sup-
ply all analysts with estimates of the real growth rates for each country. The analyst then
chooses a real growth rate for the stock benchmarked against the real country growth rate.
This approach is particularly useful for countries with high or variable inflation rates. The
value of the stock is found with an equation essentially like Equation 3-6 except that all
terms in the equation are in real terms. If FCFE, is for the current year, say 2002, then the
value of the stock will be in 2002 currency.

_ FCFEg (1 + grea)

0
Treal — &real

‘Whenever real discount rates and real growth rates can be estimated more reliably than
nominal discount rates and nominal growth rates, this method is worth using. Example 3-
14 below shows how this procedure can be applied.

EXAMPLE 3-14. Using Real Cash Flows and Discount Rates
for International Stocks.

YPF Sociedad Anonima (NYSE: YPF) is an integrated oil and gas company head-
quartered in Buenos Aires, Argentina. Although cash flows have been volatile, an
analyst has estimated a normalized FCFE of 1.05 Argentine pesos (ARS) per share
for the year just ended. The real country return for Argentina is 7.30 percent;
adjustments to the country return for YPF S.A. are an industry adjustment of +0.80
percent, a size adjustment of —0.33 percent, and a leverage adjustment of —0.12
percent. The long-term real growth rate for Argentina is estimated to be 3.0 percent,
and the real growth rate of YPF S.A. is expected to be about 0.5 percent below the
country rate. The real required rate of return for YPF S.A. is

Country return (real) 7.30%
Industry adjustment +0.80%
Size adjustment —-0.33%
Leverage adjustment —0.12%
Required rate of return 7.65%

The real growth rate of FCFE is expected to be 2.5 percent (3.0% — 0.5%), so the
value of one share is

_ FCFE (1 + g,.o)  1.05(1.025)  1.07625
Treal — greal 0.0765 - 0.025 0.0515

) = ARS20.90

In large measure, growth in FCFF and in FCFE depend on a company’s future profitability.
Sales growth and changes in net profit margins dictate future net profits. Sales growth and
profit margins depend on the growth phase of the company and the profitability of the
industry. A highly profitable company in a growing industry can enjoy years of profit
growth. Eventually, its profit margins are likely to be eroded by increased competition, and
sales growth is likely to abate as well because of fewer opportunities for expansion of mar-
ket size and market share. Growth rates and the duration of growth are difficult to forecast.

The base-year values for the FCFF or FCFE growth models are also critical. Given the
same required rates of return and growth rates, the value of the firm or the value of equity
will increase or decrease proportionately with the initial value of FCFF or FCFE employed.
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Valuing a company involves forecasts of the company’s future cash flows as well as
estimates of the opportunity cost of funds that should be used to find the present value of the
future cash flows. Analysts can perform a sensitivity analysis, which shows how sensitive
the final valuation is to changes in each of a valuation model’s input variables. Some input
variables have a much larger impact on stock valuation than others. Example 3-15 shows the
sensitivity of the valuation of Anheuser-Busch Companies to five input variables.

EXAMPLE 3-15. Sensitivity Analysis of a FCFE Valuation.

Steve Bono has valued Anheuser-Busch Companies (NYSE: BUD) using the FCFE
constant-growth approach. His best estimates of the input values for the analysis are
that FCFE, is $1.64 per share, the FCFE growth rate is 5.20 percent forever, the
risk-free return is 5.5 percent, the equity risk premium is also 5.5 percent, and the
company’s beta is 0.60. The required rate of return for BUD is

r = E(R)) = R + B{E(Ry) — Rr] = 5.5% + 0.60(5.5%) = 8.80%
The value per share is

FCFEq (1 +g)  1.64(1.052) 17253
r—§g 0.088 — 0.052  0.036

Value = = $47.92

Bono has also collected other reasonable estimates for the variables. Bono’s original
estimates are given in the table as the “base case” estimates, and the highest and lowest
of the alternative estimates are shown in Table 3-9 as the high and low estimates.
The column “Valuation with Low Estimate” gives the estimated value of BUD using
the low estimate for the variable on the same row of the first column and the base case
estimates for the remaining four variables. “Valuation with High Estimate” performs a
similar exercise using the high estimate for the variable at issue.

TABLE 3-9 Sensitivity Analysis for Anheuser-Busch Valuation

Base Valuation Valuation
Case Low High  with Low with High
Variable Estimate Estimate Estimate Estimate  Estimate

Free cash flow to equity $1.64 $1.55 $1.75 $45.29 $51.14
Beta 0.60 0.40 0.70 $69.01 $41.57
Risk-free rate of return 5.5% 5.3% 57% . $50.74 $45.40
Equity risk premium 5.5% 4.5% 6.0% $57.51 $44.23
FCFE growth rate 5.2% 3.8% 6.0% $34.05 $62.09

As the table shows, the value of Anheuser-Busch is very sensitive to the inputs. Of
the five variables in the valuation model, the stock valuation was least sensitive
to the range of estimates of FCFE and of the risk-free rate. The range of estimates
for the risk-free rate of return and for FCFE gave the smallest ranges of stock values
(from $50.74 to $45.40 for the risk-free rate and from $45.29 to $51.14 for FCFE).

The stock value was most sensitive to the extreme values for beta and for the FCFE
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growth rate. These ranges were roughly $28 (from $69.01 to $41.57 for beta and
from $34.05 to $62.09 for the FCFE growth rate).

Of course, the variables to which the stock price is most sensitive vary from
case to case. A sensitivity analysis gives the analyst a guide as to which variables
are most critical to the final valuation.

4.3 TWO-STAGE Several two-stage and multistage models exist for valuing FCF streams, just as several such

FREe CASH FLOW  models are available for valuing dividend streams. The free cash flow models are much more

MODELS complex than the discounted dividend models because the analyst usually incorporates sales,
profitability, investments, financing costs, and new financing to find FCFF or FCFE.

In two-stage FCF models, the growth rate in the second stage is a long-run sustainable
growth rate. For a declining industry, the second-stage growth rate could be slightly below
the GDP growth rate. For an industry that will grow in the future relative to the overall econ-
omy, the second-stage growth rate could be slightly greater than the GDP growth rate.

The two most popular versions of the two-stage FCFF and FCFE models are dis-
tinguished by the pattern of the growth rates in Stage 1. In one version, the growth rate is
constant in Stage 1 before dropping to the long-run sustainable rate in Stage 2. In the other
version, the growth rates decline in Stage 1, reaching the sustainable rate at the beginning
of Stage 2. The latter model is like the H-model for dividend valuation in Chapter 2, in
which dividend growth rates decline in Stage 1 and are constant in Stage 2.

The growth rates can be applied to different variables. The growth rate could be the
growth rate for FCFF or FCFE, or the growth rate for income (such as net income), or the
growth rate for sales. If the growth rate were for net income, the changes in FCFF or FCFE
would also depend on investments in operating assets and financing of these investments.
When the growth rate in income declines, such as between Stage 1 and Stage 2, invest-
ments in operating assets will probably decline at the same time. If the growth rate is for
sales, changes in net profit margins as well as investments in operating assets and financing
policies will determine FCFF and FCFE.

A general expression for the two-stage FCFF valuation model is

B value E FCFF, FCFF, ., 1
Im value =
! A~ (1 + WACC) ' (WACC — g) (1 + WACC)

(3-15)

The summation gives the present value of the first n years of FCFF. The terminal value of
the FCFF from Year n + 1 onward is FCFF,, . |/(WACC — g), which is discounted at the
WACKC for n periods to obtain its present value. Subtracting the value of outstanding debt
gives the value of equity. The value per share is then found by dividing the total value of
equity by the number of outstanding shares.

The general expression for the two-stage FCFE valuation model is

» FCFE, FCFE,,, 1

Equity = +
WY = A Ty T o Gry

(3-16)

The summation is the present value of the first n years of FCFE, and the terminal value of
FCFE, 1/(r — g) is discounted at the required rate of return on equity for »n years. The value
per share is found by dividing the total value of equity by the number of outstanding shares.

In Equation 3-16, the terminal value of the stock at ¢ = n is found using the constant-
growth model. In this case, TV, = FCFE,,./(r — g). Of course, the analyst might choose :
to estimate the terminal value, TV, another way, such as using a P/E multiplied by the *
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company’s forecasted EPS. The terminal value estimation is critical for a simple reason—
the present value of the terminal value often represents a substantial portion of the total
value of the stock. For example, in Equation 3-16 above, when calculating the total present
value of the first n cash flows (FCFE) and the present value of the terminal value, the latter
is often substantial. In the examples that follow, the terminal value is usually very impor-
tant. The same is true in practice.

4.3.1 Fixep GROWTH RATES IN STAGE 1 AND STAGE 2

The simplest two-stage FCFF or FCFE growth model has a constant growth rate in each
stage. Example 3-16 finds the value of a firm that has a 20 percent sales growth rate in
Stage 1 and a 6 percent sales growth rate in Stage 2.

EXAMPLE 3-16. A Two-Stage FCFE Valuation Model with a Constant Growth
Rate in Each Stage.

Uwe Henschel is doing a valuation of TechnoSchaft using the following information:

® Year 0 sales per share = €25.

® Sales growth rate = 20 percent annually for three years and 6 percent annually
thereafter.

® Net profit margin = 10 percent forever.

® Net investment in fixed capital (net of depreciation) = 50 percent of the sales
increase.

® Annual increase in working capital = 20 percent of the sales increase.

® Debt financing = 40 percent of the net investments in capital equipment and
working capital.

® TechnoSchaft beta = 1.20, risk-free rate of return = 7 percent, equity risk
premium = 4.5 percent.

The required rate of return for equity is
r=ER) = Rp + BIERy) — Rp] = 7% + 1.2(4.5%) = 12.4%
Table 3-10 shows the calculations for FCFE.

TABLE 3-10 FCFE Estimates for TechnoSchaft

Year 1 2 3 4 5 6

Sales growth rate 20% 20% 20% 6% 6% 6%
Sales per share 30.000 36.000  43.200 45.792 48.540 51.452
Net profit margin 10% 10% 10% 10% 10% 10%
Earnings per share 3.000 3.600 4.320 4.579 4.854 5.145
Net FClInv per share 2.500 3.000 3.600 1.296 1.374 1.456
WClnv per share 1.000 1.200 1.440 0.518 0.550 0.582
Debt financing per share 1.400 1.680 2.016 0.726 0.769 0.815
FCFE per share 0.900 1.080 1.296 3.491 3.700 3.922

Growth rate of FCFE 20% 20% 169% 6% 6%
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In the table, sales grow at 20 percent annually for the first three years and then at
6 percent thereafter. Profits, which are 10 percent of sales, grow at the same
rates. The net investments in fixed capital and working capital are 50 percent of
the increase in sales and 20 percent of the increase in sales, respectively. New
debt financing equals 40 percent of the total increase in net fixed capital and
working capital. FCFE is EPS minus the net investment in fixed capital per share
minus the investment in working capital per share plus the debt financing per
share.

Notice that FCFE grows by 20 percent annually for the first three years.
Then, between Year 3 and Year 4, when the sales growth rate drops from 20 percent
to 6 percent, FCFE increases substantially. In fact, FCFE increases by 169 percent
from Year 3 to Year 4. This large increase in FCFE occurs because profits grow
at 6 percent but the investments in capital equipment and working capital (and
the increase in debt financing) drop substantially from the previous year. In Years
5 and 6 in the table, sales, profit, investments, financing, and FCFE all grow at
6 percent.

The stock value is the present value of the first three years’ FCFE plus the
present value of the terminal value of the FCFE from Years 4 and later. The
terminal value is

TV; = FCFE,/(r — g) = 3.491/(0.124 — 0.06) = 54.55.
The present values are

0.900 1.080 1.296 54.55
= + 2t 3 1 3
1124 (1.124)  (1.124)°  (1.124)

= 0.801 + 0.855 + 0.913 + 38.415 = €40.98.

Vo

The estimated value of this stock is €40.98 per share.

As mentioned previously, the terminal value may account for a large fraction
of the value of a stock. For this case, the present value of the terminal value is
€38.415 out of a total value of €40.98. The present value of the terminal value is
almost 94 percent of the total value of TechnoSchaft stock.

4.3.2 DECLINING GROWTH RATES IN STAGE 1 AND CONSTANT GROWTH IN STAGE 2

Growth rates usually do not drop precipitously from one rate to another as they do between
the stages in the two-stage model above, but growth rates can decline over time for many
reasons. Sometimes, a small company has a high growth rate that is not sustainable as its
market share increases. A highly profitable company also can attract competition that
makes it harder for the company to sustain its high profit margins.

In this section, we present two examples of the two-stage model with declining
growth rates in Stage 1. In the first example, the growth rate of EPS declines during Stage 1.
As a company’s profitability declines and the company is no longer generating very high
returns, the company will usually reduce its net new investment in operating assets. The
debt financing accompanying the new investments will also decline. It is not unusual for




Free Cash Flow Model Variations 149

i
1
a
a
3
]

highly profitable, growing companies to have negative or low cash flows. Later, when
growth in profits slows, investments will tend to slow and the company will experience
positive cash flows. Of course, the negative cash flows incurred in the high-growth stage
help determine the cash flows that occur in future years.

Example 3-17 below models FCFE per share as a function of EPS, which declines
constantly during Stage 1. Because of declining earnings growth rates, the company in the
example reduces its new investments over time as well. The value of the company depends
on these free cash flows, which are substantial after the high-growth (and high-profitability)
period has largely elapsed.

EXAMPLE 3-17. A Two-Stage FCFE Valuation Model with Declining
Net Income Growth in Stage 1.

Vishal Noronha needs to prepare a valuation of Sindhuh Enterprises. Noronha
has assembled the following information for his analysis. It is now the first day
of 2003.

o EPS for 2002 is $2.40.

® For the next five years, the growth rate in EPS is given below. After 2007, the
growth rate will be 7 percent.

Year 2003 2004 2005 2006 2007
Growth rate for EPS 30% 18% 12% 9% T%

e Net investment in fixed capital (net of depreciation) for the next five years are
given below. After 2007, capital expenditures are expected to grow at 7 percent

annually.
Year 2003 2004 2005 2006 2007
Net capital expenditure 3.000 2.500 2.000 1.500 1.000
per share

e The investment in working capital each year will equal 50 percent of the net
investment in capital items.

e Thirty percent of the net investment in fixed capital and investment in working
capital will be financed with new debt financing.

¢ Current market conditions dictate a risk-free rate of 6.0 percent, an equity risk
premium of 4.0 percent, and a beta of 1.10 for Sindhuh Enterprises.

1. What is the per-share value of Sindhuh Enterprises on the first day of
20037

2. What should be the trailing P/E on the first day of 2003 and the first day of
2007?

Solution to 1. The required return for Sindhuh should be

r= ER) = Rr + BlERy) — Ryl = 6% + 1.1 (4%) = 10.4%.
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The FCFEs for the company for years 2003 through 2007 are given in Table 3-11
below.

TABLE 3-11  FCFE Estimates for Sindhuh Enterprises

Year 2003 2004 2005 2006 2007
Growth rate for EPS 30% 18% 12% 9% 7%
Earnings per share $3.120  $3.682  $4.123  $4.494  $4.809
Net FClnv per share 3.000 2.500 2.000 1.500 1.000
WClnv per share 1.500 1.250 1.000 0.750 0.500
Debt financing per share* 1.350 1.125 0.900 0.675 0.450
FCFE per share** —0.030 1.057 2.023 2919 3.759
PV of FCFE discounted at 10.4% —0.027 0.867 1.504 1.965

*30 percent of (Net FCInv + WClnv)
**EPS — Net FCInv per share — WClInv per share + Debt financing per share

Earnings are $2.40 in 2002. Earnings increase each year by the growth rate given
in the table. Net capital expenditures (capital expenditures minus depreciation) are the
amounts that Noronha assumed. The increase in working capital each year is 50 percent
of the increase in net capital expenditures. Debt financing is 30 percent of the total
outlays for net capital expenditures and working capital each year. The FCFE each year
is net income minus net capital expenditures minus increase in working capital plus
new debt financing. Finally, for years 2003 through 2006, the present value of FCFE is
found by discounting FCFE by the 10.4 percent required rate of return for equity.

After 2006, FCFE will grow by a constant 7 percent annually, so the constant
growth FCFE valuation model can be used to value this cash flow stream. At the
end of 2006, the value of the future FCFE is

_ FCFEyp; 3.759
WS r—g T 0.104 — 0.07
To find the present value of Vg0 as of the end of 2002, V,qg,, we discount Vg6 at
10.4 percent for four years:

PV = 110.56/(1.104)* = $74.425

= $110.56

The total present value of the company is the present value of the first four years’
FCEFE plus the present value of the terminal value, or

Vagoz = —0.027 + 0.867 + 1.504 + 1.965 + 74.42 = $78.73

Solution to 2. Using the estimated $78.73 stock value, the trailing P/E at the
beginning of 2003 would be

P/E = 78.73/2.40 = 32.8

At the beginning of 2007, the expected stock value is $110.56 and the previous
year’s earnings per share is $4.494, so the trailing P/E at this time would be

P/E = 110.56/4.494 = 24.6
After its high-growth phase has ended, the P/E for the company declines substantially.




Free Cash Flow Model Variations 151

FCFE in this example was based on forecasts of future earnings per share. Analysts

often model a company by forecasting future sales and then estimating the profits, invest-
ments, and financing associated with those sales levels. For large companies, analysts may
estimate the sales, profitability, investments, and financing for each division or large sub-
sidiary. The free cash flows for all of the divisions or subsidiaries are aggregated to get the
free cash flow for the company as a whole.
Example 3-18 below is a two-stage FCFE model with declining sales growth rates in
o Stage 1, with profits, investments, and financing keyed to sales. In Stage 1, the growth rate
5 of sales and the profit margin on sales both decline as the company matures and faces more
competition and lower growth.

EXAMPLE 3-18. A Two-Stage FCFE Valuation Model with Declining Sales
Growth Rates.

Medina Werks has a competitive advantage that will probably deteriorate over time.
Flavio Torino expects this deterioration to be reflected in declining sales growth
rates as well as declining profit margins. To value the company, Torino has
accumulated the following information:

® Current sales are $600 million. Over the next six years, the annual sales
growth rate and the net profit margin are projected to be as follows:

Year 1 2 3 4 5 6
Sales growth rate 20% 16% 12% 10% 8% 7%
Net profit margin 4% 13% 12% 11% 10.50% 10%

Beginning in Year 6, the 7 percent sales growth rate and 10 percent net profit
margin should persist indefinitely.

® Capital expenditures (net of depreciation) in the amount of 60 percent of the
sales increase will be required each year.

® Investments in working capital equal to 25 percent of the sales increase will
also be required each year.

® Debt financing will be used to fund 40 percent of the investments in net capi-
tal items and working capital.

® The beta for Medina Werks is 1.10. The risk-free rate of return is 6.0 percent
and the equity risk premium is 4.5 percent.

® There are 70 million outstanding shares.

What is the estimated total market value of equity and the value per share?

The required return for Medina is

r= ER) = Ry + BIE(Ry) — Rf] = 6% + 1.10(4.5%) = 10.95%
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below.

TABLE 3-12 FCFE Estimates for Medina Werks

The annual sales and net profit can be found readily as shown in Table 3-12

6

Year 1 2 3 4 5

Sales growth rate 20% 16% 12% 10% 8% 7%
Net profit margin 14% 13% 12% 11% 10.50% 10%
Sales 720.000 835.200 935424 1028966 1111.284 1189.074
Net profit 100.800 108.576 112.251 113.186  116.685  118.907
Net FCInv 72.000 69.120 60.134 56.125 49.390 46.674
WClnv 30.000 28.800 25.056 23.386 20.579 19.447
Debt financing 40.800 39.168 34.076 31.804 27.988 26.449
FCFE 39.600 49.824  61.137 65.480 74.703 79.235
PV of FCFE at 10.95% 35.692 40475 44.763 43.211 44.433

Sales increase each year by the sales growth rate in Table 3-12. Net profit each year
is the year’s net profit margin times the year’s sales. Capital investment (net of
depreciation) equals 60 percent of the sales increase from the previous year. The
investment in working capital is 25 percent of the sales increase from the previous
year. The debt financing each year is equal to 40 percent of the total net investment
in capital items and working capital for that year. FCFE is net income minus the net
capital investment minus the working capital investment plus the debt financing. The
present value of each year’s FCFE is found by discounting FCFE at the required rate
of return for equity, 10.95 percent.

In Year 6 and beyond, sales will increase at 7 percent annually. Net income
will be 10 percent of sales, so net profit will also grow at a 7 percent annual rate.
Because they are pegged to the 7 percent sales increase, the investments in capital
items and working capital and debt financing will also grow at the same 7 percent
rate. The amounts in Year 6 for net income, investment in capital items, investment
in working capital, debt financing, and FCFE will grow at 7 percent.

The terminal value of FCFE in Year 6 and beyond is

_ FCFEq 79.235
r—g 0.1095 — 0.07
The present value of this amount is

PV = 2,005.95/(1.1095)° = 1,193.12 million

TV = 2,005.95 million

The estimated total market value of the firm is the present value of FCFE for Years 1
through 5 plus the present value of the terminal value: Market value = 35.692 +
40475 + 44.763 + 43.211 + 44.433 + 1,193.12 = $1,401.69 million. Dividing by
the 70 million outstanding shares gives the estimated value per share of $20.02.

4.4 THREE-STAGE
GROWTH MODELS

Three-stage models are a straightforward extension of the two-stage models. One common
version of a three-stage model is to assume a constant growth rate in each of the three
stages. The growth rates could be for sales, and profits, investments in fixed and working
capital, and external financing could be a function of the level of sales or changes in sales.
A more simplistic model would apply the growth rate to FCFF or FCFE.
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A second common model is a three-stage model with constant growth rates in Stages
1 and 3 and a declining growth rate in Stage 2. Again, the growth rates could be applied to
sales or to FCFF or FCFE. Although it is unlikely that future FCFF and FCFE will follow
the assumptions of either of these three-stage growth models, analysts often consider such
models to provide useful approximations.

Example 3-19 is a three-stage FCFF valuation model with declining growth rates in
Stage 2. The model is directly forecasting FCFF instead of deriving FCFF from a more
complicated model that estimates cash flow from operations and investments in fixed cap-
ital and working capital. Because Marathon Oil spun off substantial assets in 2001, the
analyst is unsure how much value remains in the company. Hence, he is updating his valu-
ation of the firm with a new model and estimated parameters.

EXAMPLE 3-19. A Three-Stage FCFF Valuation Model with Declining
Growth in Stage 2.

Charles Jones is evaluating Marathon Oil Company (NYSE: MRO) using a three-
stage growth model. He has accumulated the following information:

® Current FCFF = $745 million

® Qutstanding shares = 309.39 million

® Equity beta = 0.90, risk-free rate = 5.04 percent, and equity risk premium =
5.5 percent

® Cost of debt = 7.1 percent

® Marginal tax rate = 34 percent

® Capital structure = 20 percent debt, 80 percent equity
® [ong-term debt = $1.518 billion
® Growth rate of FCFF =
® 3.8 percent annually in Stage 1, Years 1-4
® 7.4 percent in Year 5, 6.0 percent in Year 6, 4.6 percent in Year 7

® 3.2 percent in Year 8 and thereafter
Using the information that Jones has accumulated, estimate the following:

WACC
Total value of the firm
Total value of equity

W=

Value per share
Solution to 1. The required return for equity is
r=ER) = Rp + BI{ERy) — Rp] = 5.04% + 0.9(5.5%) = 9.99%

WACC is

WACC = 0.20(7.1%)(1 — 0.34) + 0.80(9.99%) = 8.93%
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Solution to 2. Table 3-13 displays the projected FCFF over the next eight
years and the present values of each, discounted at 8.93 percent:

TABLE 3-13 Forecasted FCFF for Marathon Qil

Year 1 2 3 4 5 6 7 8

Growth rate 880% 8.80% 880% 880% 740% 6.00% 4.60% 3.20%
FCFF 811 882 959 1,044 1,121 1,188 1,243 1,283
PV at 8.93% 744 743 742 741 731 711 683

The terminal value at the end of Year 7 is
TV; = FCFFg/(WACC — g) = 1,283/(0.0893 — 0.032) = $22,391 million.
The present value of this amount, discounted at 8.93 percent for seven years, is
PV of TV, = 22,391/(1.0893)” = $12,304 million

The total present value of the first seven years’ FCFE is $5,097 million. The total
value of the firm is $12,304 million + $5,097 million = $17,401 million.

Solution to 3. The value of equity is the value of the firm minus the market
value of debt: $17,401 million — $1,518 million = $15,883 million.

Solution to 4. Dividing the equity value by the number of shares yields the
value per share: $15,883 million/309.39 million = $51.33.

5 NON OPERATING ASSETS AND FIRM VALUE

6 SUMMARY

If a company has significant nonoperating assets such as excess cash, excess marketable
securities, or land held for investment, then analysts often calculate the value of the firm as
the value of its operating assets plus the value of its nonoperating assets:

Value of firm = Value of operating assets + Value of nonoperating assets  (3-17)

Recall that when calculating FCFF or FCFE, investments in working capital do not
include any investments in cash and marketable securities. The value of cash and mar-
ketable securities should be added to the value of the company’s operating assets to find
the total firm value. Some companies have substantial noncurrent investments in stocks
and bonds that are not operating subsidiaries but financial investments. These investments
should be reflected at their current market value. Those securities reported at book values
based on accounting conventions, should be revalued to market values.

Discounted cash flow models are used widely by analysts to value companies.

® Free cash flow to the firm (FCFF) and free cash flow to equity (FCFE) are the cash
flows available to all of the investors in the company and to common stockholders,
respectively.
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®® Analysts like to use free cash flow as return (either FCFF or FCFF)
ee if the company is not dividend paying,
® if the company is dividend paying but dividends differ significantly from the com-
pany’s capacity to pay dividends,
e if free cash flows align with profitability within a reasonable forecast period with
which the analyst is comfortable, or
e if the investor takes a control perspective.
# The FCFF valuation approach estimates the value of the firm as the present value of
future FCFF discounted at the weighted average cost of capital (WACC):

> FCFF,

Firm value = > ——————
frm vatue ,=21 (1 + WACCY

The value of equity is the value of the firm minus the value of the firm’s debt:
Equity value = Firm value — Market value of debt

Dividing the total value of equity by the number of outstanding shares gives the
value per share.

The WACC formula is
WACC MV(Deb) (1 — Tax rate)
= T, — laxrate
MV(Debt) + MV(Equity) *
MV(Equity)

MV (Debt) + MV(Equity) ~
® The value of the firm if FCFF is growing at a constant rate is

FCFF, @ FCFF, (1 + g)
WACC — ¢ WACC — g

Firm value =

® With the FCFE valuation approach, the value of equity can be found by discounting
FCFE at the required rate of return on equity (7):

ol i FCFE,
v =
Bquity value = 24 [T+ 7y

Dividing the total value of equity by the number of outstanding shares gives the
value per share.

® The value of equity if FCFE is growing at a constant rate is

FCFE FCFE, (1 +
Equity value = L= o 8)
r—g r—g

® FCFF and FCFE are frequently calculated starting with net income:

FCFF = NI + NCC + Int(1 — Tax rate) — FCInv — WClnv
FCFE = NI + NCC — FCInv — WClnv + Net borrowing
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¢ FCFF and FCFE are related to each other as follows:
FCFE = FCFF — Int(1 — Tax rate) + Net borrowing
e FCFF and FCFE can be calculated starting from cash flow from operations:

FCFF = CFO + Int(1 — Tax rate) — FCInv
FCFE = CFO — FCInv + Net borrowing

¢ FCFF can also be calculated from EBIT or EBITDA

FCFF = EBIT(1 — Tax rate) + Dep — FCinv — WClnv
FCFF = EBITDA(1 — Tax rate) + Dep(Tax rate) — FClnv — WClnv

FCFE can then be found by using FCFE = FCFF — Int(1 — Tax rate) + Net
borrowing.

¢ Finding CFO, FCFF, and FCFE can require careful interpretation of corporate finan-
cial statements. In some cases, the needed information may not be transparent.

¢ FEarnings components such as net income, EBIT, EBITDA, and CFO should not
be used as cash flow measures to value a firm. These earnings components either
double-count or ignore parts of the cash flow stream.

® More-complicated capital structures, such as those with preferred stock, are easily
adapted to find FCFF or FCFE.

® A general expression for the two-stage FCFF valuation model is
= FCFF, FCFF, 1

Fi = +
irm value ,; (1 + WACCY = (WACC - g) (I + WACC)"

¢ A general expression for the two-stage FCFE valuation model is

" FCFE, FCFE,,, 1

. _ .
Bauity valve = > oy " T =g a4 0y

® One common two-stage model assumes a constant growth rate in each stage, and a
second common model assumes declining growth in Stage 1 followed by a long-run
sustainable growth rate in Stage 2.

¢ To forecast FCFF and FCFE, analysts build a variety of models of varying complexity.
A common approach is to forecast sales, with profitability, investments, and financing
derived from changes in sales.

¢ Three-stage models are often considered to be good approximations for cash flow
streams that, in reality, fluctuate from year to year.

® Nonoperating assets such as excess cash and marketable securities, noncurrent in-
vestment securities, and nonperforming assets are usually segregated from the com-
pany’s operating assets. They are valued separately and then added to the value of
the company’s operating assets to find total firm value.
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PROBLEMS

1. Indicate the effect on this period’s FCFF and FCFE of a change in each of the items

listed below. Assume a $100 increase in each case and a 40 percent tax rate.

Net income

Cash operating expenses
Depreciation

Interest expense

EBIT

Accounts receivable

Accounts payable

Property, plant, and equipment
Notes payable

Cash dividends paid

FrRe =T O0OmmOO®m>

Proceeds from issuing new common shares
Common stock share repurchases

2. LaForge Systems, Inc. has net income of $285 million for the year 2003. Using infor-
mation from the company’s financial statements below, show the adjustments to net

income that would be required to find:

A. FCFF, and
B. FCFE.

C. In addition, show the adjustments to FCFF that would result in FCFE.

LaForge Systems, Inc.
Balance Sheet

In millions 31 December 2002 2003
Assets
Current assets
Cash and equivalents $210 $248
Accounts receivable 474 513
Inventory 520 564
Total current assets 1,204 1,325
Gross fixed assets 2,501 2,850
Accumulated depreciation (604) (784)
Net fixed assets 1,897 2,066
Total assets $3,101 $3,391
Liabilities and shareholders’ equity
Current liabilities
Accounts payable $ 295 $317
Notes payable 300 310
Accrued taxes and expenses 76 99
Total current liabilities 671 726
Long-term debt 1,010 1,050
Common stock 50 50
Additional paid-in capital 300 300
Retained earnings 1,070 1,265
Total shareholders’ equity 1,420 1,615
Total liabilities and shareholders’ equity $3,101 $3,391
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Statement of Income
In millions, except per share data

31 December 2003

Total revenues

Operating costs and expenses
EBITDA

Depreciation

EBIT

Interest expense

Income before tax

Taxes (at 40 percent)

Net income

Dividends

Addition to retained earnings

$2,215
1430
785
180
605
130
475
190
285
90
195

Statement of Cash Flows
In millions

31 December 2003

Operating activities
Net income
Adjustments
Depreciation
Changes in working capital
Accounts receivable
Inventories
Accounts payable
Accrued taxes and expenses
Cash provided by operating activities

Investing activities
Purchases of fixed assets
Cash used for investing activities

Financing activities
Notes payable
Long-term financing issuances
Common stock dividends
Cash used for financing activities

Cash and equivalents increase (decrease)
Cash and equivalents at beginning of year
Cash and equivalents at end of year

Supplemental cash flow disclosures
Interest paid
Income taxes paid

$285
180

(39)

44
22
23
$427

349
$349

(10)
(40
90

$40

38
210
$248

$130
$190

4
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. For LaForge Systems, whose financial statements are given in Problem 2 above, show

the adjustments from the current levels of CFO (which is 427), EBIT (605), and
EBITDA (785) to find

A. FCFF, and

B. FCFE.

. The term “free cash flow” is frequently applied to cash flows that differ from the defi-

nition for FCFF that should be used to value a firm. Two such definitions of “free cash

flow” are given below. Compare the definitions given for FCF to FCFF.

A. FCF = Net income + Depreciation and amortization — Cash dividends — Capi-
tal expenditures.

B. FCF = Cash flow from operations (from the statement of cash flows) — Capital
expenditures.

. Proust Company has FCFF of $1.7 billion and FCFE of $1.3 billion. Proust’s WACC

is 11 percent and its required rate of return for equity is 13 percent. FCFF is expected
to grow forever at 7 percent and FCFE is expected to grow forever at 7.5 percent.
Proust has debt outstanding of $15 billion.

A. What is the total value of Proust’s equity using the FCFF valuation approach?

B. What is the total value of Proust’s equity using the FCFE valuation approach?

. Quinton Johnston is evaluating Taiwan Semiconductor Manufacturing Co., Ltd.,

(NYSE: TSM) headquartered in Hsinchu, Taiwan. In 2001, when Johnston is perform-
ing his analysis, the company—and indeed, the whole industry—is unprofitable. Fur-
thermore, TSM pays no dividends on its common shares. Johnston decides to value
TSM using his forecasts of FCFE and makes the following assumptions:

® The company has 17.0 billion outstanding shares.

e Sales will be $5.5 billion in 2002, increasing at 28 percent annually for the next
four years (through 2006).

Net income will be 32 percent of sales.

Investment in fixed assets will be 35 percent of sales, investment in working capital
will be 6 percent of sales, and depreciation will be 9 percent of sales.

20 percent of the investment in assets will be financed with debt.

Interest expenses will be only 2 percent of sales.

The tax rate will be 10 percent.

TSM’s beta is 2.1, the risk-free government bond rate is 6.4 percent, and the equity
risk premium is 5.0 percent.

o At the end of 2006, Johnston projects TSM will sell for 18 times earnings.

What is the value of one ordinary share of Taiwan Semiconductor Manufacturing
Co., Ltd.?

. Do Pham is evaluating Phaneuf Accelerateur using the FCFF and FCFE valuation ap-

proaches. Pham has collected the following information (currently in Euro):

¢ Phaneuf has net income of 250 million, depreciation of 90 million, capital expendi-
tures of 170 million, and an increase in working capital of 40 million.

e Phaneuf will finance 40 percent of the increase in net fixed assets (capital expenditures
less depreciation) and 40 percent of the increase in working capital with debt financing.

o Interest expenses are 150 million. The current market value of Phaneuf’s outstand-
ing debt is 1,800 million.

o FCEFF is expected to grow at 6.0 percent indefinitely, and FCFE is expected to grow
at 7.0 percent.

¢ The tax rate is 30 percent.

® Phaneuf is financed with 40 percent debt and 60 percent equity. The before-tax cost
of debt is 9 percent and the before-tax cost of equity is 13 percent.
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Phaneuf has 10 million outstanding shares.

A. Using the FCFF valuation approach, estimate the total value of the firm, the
total market value of equity, and the value per share.

B. Using the FCFE valuation approach, estimate the total market value of equity
and the value per share.

8. PHB Company currently sells for $32.50 per share. In an attempt to determine if PHB
is fairly priced, an analyst has assembled the following information:

10.

The before-tax required rates of return on PHB debt, preferred stock, and common
stock are 7.0 percent, 6.8 percent, and 11.0 percent, respectively.

The company’s target capital structure is 30 percent debt, 15 percent preferred
stock, and 55 percent common stock.

The market value of the company’s debt is $145 million, and its preferred stock is
valued at $65 million.

PHB’s FCFF for the year just ended is $28 million. FCFF is expected to grow at a
constant rate of 4 percent for the foreseeable future.

The tax rate is 35 percent.

PHB has 8 million outstanding common shares.

What is PHB’s estimated value per share? Is PHB’s stock underpriced?

Watson Dunn is planning to value BHP Billiton Ltd. (NYSE: BHP) using a single-
stage FCFF approach. BHP Billiton, headquartered in Melbourne, Australia, provides
a variety of industrial metals and minerals. The financial information Dunn has as-
sembled for his valuation is as follows:

The company has 1,852 million shares outstanding.

Market value of debt is $3.192 billion.

FCFF is currently $1.1559 billion.

Equity beta is 0.90, the equity risk premium is 5.5 percent, and the risk-free rate is
5.5 percent.

The before-tax cost of debt is 7.0 percent.

The tax rate is 40 percent.

To calculate WACC, assume the company is financed 25 percent with debt.

FCFF growth rate is 4 percent.

Using Dunn’s information, calculate the following:
A. WACC

B. Value of the firm

C. Total market value of equity

D. Value per share

Kenneth McCoin is valuing McDonald’s Corporation and performing a sensitivity
analysis on his valuation. He uses a single-stage FCFE growth model. The “base
case” values for each of the parameters in the model are given in the table below,
along with possible “low” and “high” estimates for each variable.

Variable Base Case Value  Low Estimate  High Estimate
Normalized FCFE, $0.88 $0.70 $1.14
Risk-free rate 5.08% 5.00% 5.20%
Equity risk premium 5.50% 4.50% 6.50%
Beta 0.70 0.60 0.80
FCFE perpetual growth rate 6.40% 4.00% 7.00%
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11.

12.

A. Use the base case values to estimate the current value of McDonald’s
Corporation.

B. Calculate the range of stock prices that would occur if the base case value for
FCFE, were replaced by the low and high estimate for FCFE,,. Similarly, using the
base case values for all other variables, calculate the range of stock prices caused
by the using the low and high values for beta, the risk-free rate, the equity risk pre-
mium, and the growth rate. Rank the sensitivity of the stock price to each of the
five variables based on these ranges.

An aggressive financial planner who claims to have a superior method for picking un-
dervalued stocks is courting one of your clients. The planner claims that the best way
to find the value of a stock is to divide EBITDA by the risk-free bond rate. The plan-
ner is urging your client to invest in Alcan, Inc. (NYSE: AL). Alcan is the parent of a
group of companies engaged in all aspects of the aluminum business. The planner
says that Alcan’s EBITDA of $1,580 million divided by the long-term government
bond rate of 7 percent gives a total value of $22,571 million. With 318 million out-
standing shares, Alcan’s value per share using this method is $70.98. Shares of Alcan
currently trade for $36.50, and the planner wants your client to make a large invest-
ment in Alcan through him.
A. Provide your client with an alternative valuation of Alcan based on a two-stage
FCFE valuation approach. Use the following assumptions:
® Net income is currently $600 million. Net income will grow by 20 percent an-
nually for the next three years.
® The net investment in operating assets (capital expenditures less depreciation
plus investment in working capital) will be $1,150 million next year and grow at
15 percent for the following two years.
® Forty percent of the net investment in operating assets will be financed with net
new debt financing.
® Alcan’s beta is 1.3, the risk-free bond rate is 7 percent, and the equity risk pre-
mium is 4 percent.
® After three years, the growth rate of net income will be 8 percent and the net in-
vestment in operating assets (capital expenditures minus depreciation plus in-
crease in working capital) each year will drop to 30 percent of net income.
® Debt is, and will continue to be, 40 percent of total assets.
® Alcan has 318 million outstanding shares.
Find the value per share of Alcan.
B. Criticize the valuation approach that the aggressive financial planner used.

Bron has earnings per share of $3.00 in 2002 and expects earnings per share to in-
crease by 21 percent in 2003. Earnings per share are expected to grow at a decreasing
rate for the following five years, as shown in the table below. In 2008, the growth rate
will be 6 percent and is expected to stay at that rate thereafter. Net capital expendi-
tures (capital expenditures minus depreciation) will be $5.00 per share in 2002 and
then follow the pattern predicted in the table. In 2008, net capital expenditures are ex-
pected to be $1.50 and will then grow at 6 percent annually. The investment in work-
ing capital parallels the increase in net capital expenditures and is predicted to equal
25 percent of net capital expenditures each year. In 2008, investment in working cap-
ital will be $0.375 and is predicted to grow at 6 percent thereafter. Bron will use debt
financing to fund 40 percent of net capital expenditures and 40 percent of the invest-
ment in working capital.
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13.

Year 2003 2004 2005 2006 2007 2008

Growth rate for earnings per share 21% 18% 15% 12% 9% 6%
Net capital expenditure per share $5.00 $5.00 $4.50 $4.00 $3.50 $1.50

The required rate of return for Bron is 12 percent. Find the value per share using a
two-stage FCFE valuation approach.

(Adapted from CFA Level Il exam, 2000) The management of Telluride, an interna-
tional diversified conglomerate based in the United States, believes that the recent
strong performance of its wholly owned medical supply subsidiary, Sundanci, has
gone unnoticed. To realize Sundanci’s full value, Telluride announced that it will di-
vest Sundanci in a tax-free spinoff.

Sue Carroll, CFA, is Director of Research at Kesson and Associates. In developing
an investment recommendation for Sundanci, Carroll has gathered the information
shown in Exhibits 13-1 and 13-2 below.

EXHIBIT 13-1 Sundanci Actual 1999 and 2000 Financial Statements for Fiscal

Years Ending 31 May (in millions, except per-share data)

Income Statement 1999 2000
Revenue $474 $598
Depreciation 20 23
Other operating costs 368 460
Income before taxes 86 115
Taxes 26 35
Net income 60 80
Dividends 18 24
Earnings per share $0.714 $0.952
Dividends per share $0.214 $0.286
Common shares outstanding 84.0 84.0
Balance Sheet 1999 2000
Current assets

(includes $5 cash in 1999 and in 2000} $201 $326
Net property, plant, and equipment 474 489
Total assets 675 815
Current liabilities (all non-interest bearing) 57 141
Long-term debt 0 0

Total liabilities

Shareholders’ equity 618 674
Total liabilities and equity 675 815
Capital expenditures 34 38
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EXHIBIT 13-2 Selected Financial Information

Required rate of return on equity 14%
Growth rate of industry 13%
Industry P/E 26

Abbey Naylor, CFA, has been directed by Carroll to determine the value of Sun-

danci’s stock using the FCFE model. Naylor believes that Sundanci’s FCFE will grow

at 27 percent for two years, and 13 percent thereafter. Capital expenditures, deprecia-

tion, and working capital are all expected to increase proportionately with FCFE.

A. Calculate the amount of FCFE per share for 2000 using the data from Exhibit
13-1 above. Show your work.

B. Calculate the current value of a share of Sundanci stock based on the two-stage
FCFE model. Show your work.

C. Describe limitations that the two-stage DDM and FCFE models have in common.

14. (Adapted from CFA Level II exam, 2001) John Jones, CFA, is head of the research

department of Peninsular Research. One of the companies he is researching, Mack-

inac Inc., is a U.S.-based manufacturing company. Mackinac has released its June

2001 financial statements, shown in Exhibits 14-1, 14-2, and 14-3.

EXHIBIT 14-1 Mackinac Inc. Annual Income Statement 30 June 2001
(in thousands, except per-share data)

Sales $250,000
Cost of goods sold 125,000
Gross operating profit 125,000
Selling, general, and administrative expenses 50,000
EBITDA 75,000
Depreciation and amortization 10,500
EBIT 64,500
Interest expense 11,000
Pretax income 53,500
Income taxes 16,050
Net income $37,450
Shares outstanding 13,000
EPS $2.88

EXHIBIT 14-2 Mackinac Inc. Balance Sheet 30 June 2001 (in thousands)

Current Assets

Cash and equivalents $20,000
Receivables 40,000
Inventories 29,000
Other current assets 23,000

Total current assets $112,000
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Noncurrent Assets

Property, plant, and equipment
Less: Accumulated depreciation
Net property, plant, and equipment
Investments

Other noncurrent assets

Total noncurrent assets

Total assets

Current Liabilities

Accounts payable

Short-term debt

Other current liabilities

Total current liabilities

Noncurrent Liabilities
Long-term debt

Total noncurrent liabilities
Total liabilities

Shareholders’ Equity
Common equity

Retained earnings
Total equity
Total liabilities and equity

$145,000
(43,000)
102,000
70,000
36,000
208,000
$320,000
$41,000
12,000
17,000
$70,000
100,000
100,000
170,000
40,000
110,000
150,000
$320,000

EXHIBIT 14-3 Mackinac Inc. Cash Flow Statement 30 June 2001 (in thousands)

Cash Flow from Operating Activities

Net income

Depreciation and amortization
Change in Working Capital
(Increase) Decrease in receivables

(Increase) Decrease in inventories

Increase (Decrease) in payables

Increase (Decrease) in other current liabilities
Net change in working capital

Net cash from operating activities

Cash Flow from Investing Activities
Purchase of property, plant, and equipment
Net cash from investing activities

Cash Flow from Financing Activities
Change in debt outstanding
Payment of cash dividends

Net cash from financing activities

Net change in cash and cash equivalents
Cash at beginning of period

Cash at end of period

$37,450
10,500
($5,000)
(8,000)
6,000
1,500
(5,500)
$42,450
($15,000)
($15,000)
$4,000
(22,470)
(18,470)
$8,980
11,020
$20,000
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15.

16.

17.

Mackinac has announced that it has finalized an agreement to handle North American

production of a successful product currently marketed by a foreign company. Jones

decides to value Mackinac using the dividend discount model (DDM) and the free

cash flow-to-equity (FCFE) model. After reviewing Mackinac’s financial statements

above and forecasts related to the new production agreement, Jones concludes the

following:

® Mackinac’s earnings and FCFE are expected to grow 17 percent a year over the
next three years before stabilizing at an annual growth rate of 9 percent.

¢ Mackinac will maintain the current payout ratio.

® Mackinac’s beta is 1.25.

¢ The government bond yield is 6 percent, and the market equity risk premium is
5 percent.

A. Calculate the value of a share of Mackinac’s common stock using the two-stage
DDM. Show your calculations.

B. Calculate the value of a share of Mackinac’s common stock using the two-stage
FCFE model. Show your calculations.

C. Jones is discussing with a corporate client the possibility of that client acquiring a
70 percent interest in Mackinac. Discuss whether the DDM or FCFE model is
more appropriate for this client’s valuation purposes.

SK Telecom Co. is a cellular telephone paging and computer communication services
company in Seoul, South Korea. The company is traded on the Korea, New York, and
London stock exchanges (NYSE: SKM). Sol Kim has estimated the normalized
FCFE for SK Telecom to be 1,300 Korean won (per share) for the year just ended.
The real country return for South Korea is 6.50 percent. To estimate the required re-
turn for SK Telecom, the adjustments to the real country return are an industry adjust-
ment of +0.60 percent, a size adjustment of —0.10 percent, and a leverage adjustment
of +0.25 percent. The long-term real growth rate for South Korea is estimated at 3.5
percent, and Kim expects the real growth rate of SK Telecom to track the country rate.
A. What is the real required rate of return for SK Telecom?

B. Using the single-stage FCFE valuation model and real values for the discount rate

and FCFE growth rate, estimate the value of one share of SK Telecom.

Lawrence McKibben is preparing a valuation of Tele Norte Leste Participacoes SA
(NYSE: TNE), a telecom services company headquartered in Rio de Janeiro, Brazil.
McKibben has decided to use a three-stage FCFE valuation model and the following
estimates. The FCFE per share for the current year is $0.75. FCFE is expected to grow
at 10 percent for next year, then at 26 percent annually for the following three years,
and then grow at 6 percent in Year 5 and thereafter. TNE’s estimated beta is 2.00, and
McKibben feels that current market conditions dictate a 4.5 percent risk-free rate of
return and a 5.0 percent equity risk premium. Given McKibben’s assumptions and ap-
proach, what is the value of Tele Norte Leste Participacoes?

Clay Cooperman has valued the operating assets of Johnson Extrusion at $720 mil-
lion. The company also has short-term cash and securities with a market value of
$60 million. The noncurrent investments have a book value of $30 million and a mar-
ket value of $45 million. The company also has an overfunded pension plan, with plan
assets of $210 million and plan liabilities of $170 million. Johnson Extrusion has
$215 million of notes and bonds outstanding and 100 million outstanding shares.
What is the value per share?
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SOLUTIONS 1.

$100 Increase in: Change in FCFF Change in FCFE

A. Net income +100 +100

B. Cash operating expenses —60 -60 f

C. Depreciation +40 +40 ;

D. Interest expense 0 —60 ;
E. EBIT +60 +60 !
F. Accounts receivable —-100 —-100 3

G. Accounts payable +100 +100

H. Property, plant, and equipment —100 —100 :
I. Notes payable 0 +100 !
J. Cash dividends paid 0 0

K. Shares issued 0 0

L. Share repurchases 0 0

2. A. Free cash flow to the firm, found with Equation 3-7, is

FCFF = NI + NCC + Int(1 — Tax rate) — FCInv — WClnv
FCFF = 285 + 180 + 130(1 — 0.40) — 349 — (39 + 44 — 22 — 23)

FCFF = 285 + 180 + 78 — 349 — 38 = $156 million !

B. Free cash flow to equity, found with Equation 3-10, is

FCFE = NI + NCC — FCInv — WClnv + Net borrowing

FCFE = 285 + 180 — 349 — (39 + 44 — 22 — 23) + (10 + 40)
FCFE = 285 + 180 — 349 — 38 + 50 = $128 million

C. To find FCFE from FCFF, use the relationship in Equation 3-9

FCFE = FCFF — Int(1 — Tax rate) + Net borrowing
FCFE = 156 — 130(1 — 0.40) + (10 + 40)
FCFE = 156 — 78 + 50 = $128 million

3. A. To find FCFF from CFO, EBIT, or EBITDA, the analyst can use Equations 3-8,
3-12, and 3-13.
To get FCFF from CFO:

FCFF = CFO + Int(1 — Tax rate) — FCInv
FCFF = 427 + 130(1 — 0.40) — 349 = 427 + 78 — 349 = $156 million
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To get FCFF from EBIT:

FCFF = EBIT(1 — Tax rate) + Dep — FCInv — WClnv
FCFF = 605(1 — 0.40) + 180 — 349 — 38
FCFF = 363 + 180 — 349 — 38 = $156 million

Finally, to obtain FCFF from EBITDA:

FCFF = EBITDA(1 — Tax rate) + Dep(Tax rate) — FCInv — WClnv
FCFF = 785(1 — 0.40) + 180(0.40) — 349 — 38
FCFF = 471 + 72 — 349 — 38 = $156 million

. The simplest approach is to calculate FCFF from CFO, EBIT, or EBITDA as was

done in Part A above, and then to find FCFE by making the appropriate adjustments
to FCFF:

FCFE = FCFF — Int(1 — Tax rate) + Net borrowing.

FCFE = 156 — 130(1 — 0.40) + 50 = 156 — 78 + 50 = $128 million
You can also find FCFE using CFO, EBIT, or EBITDA directly. Starting with CFO,
using Equation 3-11, FCFE is

FCFE = CFO — FCInv + Net borrowing

FCFE = 427 — 349 + 50 = $128 million
Starting with EBIT, FCFE (found with an equation derived in Footnote 9) is

FCFE = EBIT(1 — Tax rate) + Dep — Int(1 — Tax rate) — FCInv — WClnv

+ Net borrowing
FCFE = 605(1 — 0.40) + 180 — 130(1 — 0.40) — 349 — 38 + 50
FCFE = 363 + 180 — 78 — 349 — 38 + 50 = $128 million

Finally, starting with EBITDA, FCFE (found with an equation derived in Footnote 9) is

FCFE = EBITDA(1 — Tax rate) + Dep(Tax rate) — Int(1 — Tax rate)
— FCInv — WClnv + Net borrowing
FCFE = 785(1 — 0.40) + 180(0.40) — 130(1 — 0.40) — 349 — 38 + 50

FCFE = 471 + 72 — 78 — 349 — 38 + 50 = $128 million

. FCF = Net income + Depreciation and amortization — Cash dividends — Capital

expenditures. This definition of FCF is sometimes used to determine how much
“discretionary” cash flow management has at its disposal. Management discretion
concerning dividends is limited by investor expectations that dividends will be
maintained. Comparing this definition with Equation 3-7,

FCFF = NI + NCC + Int(1 — Tax rate) — FCInv — WClnv
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. A. The firm value is the present value of FCFF discounted at the weighted-average

. The required rate of return found with the CAPM is

FCFF includes a reduction for investments in working capital and the addition of
after-tax interest expense. Common stock dividends are not subtracted from FCFF
because doing so represents a distribution of the cash available to investors. (If a
company pays preferred dividends, they are added back in Equation 3-7 to include
them in FCFF if they had previously been taken out when calculating net income (
available to common.) ;

B. FCF = Cash flow from operations (from the statement of cash flows) — Capital ex- 5
penditures. Comparing this definition of FCF with Equation 3-8 can highlight the ’
relation to FCFF:

FCFF = CFO + Int(1 — Tax rate) — FCInv

The primary difference is that after-tax interest is added back in order to arrive at
the cash flow available to investors. If preferred dividends had been subtracted to
obtain net income (in CFQO), they would also have to be added back in. This defini-
tion is commonly used to approximate FCFF, and it generally understates the ac-
tual FCFF by the amount of after-tax interest expense.

cost of capital (WACC), or
FCFF, FCFF, (1 + g) 1.7(1.07) 1.819

WACC — g WACC—g 0.11-007 004

Firm = = 45.475

The market value of equity is the value of the firm minus the value of debt:
Equity = 45.475 — 15 = $30.475 billion
B. Using the FCFE valuation approach, the present value of FCFE, discounted at the

required rate of return on equity, is

_ FCFE, FCFE,(1+g)  13(1075) _ 13975

r—g r—g T 0.13-0075 0.055

= 25.409

The value of equity using this approach is $25.409 billion.

r = E(R) = Rp + BIERy) — Ry] = 6.4% + 2.1 (5.0%) = 16.9%

The table below shows the values of Sales, Net income, Capital expenditures less de-
preciation, and Investments in working capital. FCFE equals net income less the invest-
ments financed with equity:

FCFE = Net income — (1 — DR)(Capital expenditures — Depreciation)
— (1 — DR)(Investment in working capital)

Because 20 percent of new investments are financed with debt, 80 percent of the in-
vestments are financed with equity, reducing FCFE by 80 percent of (Capital expendi-
tures — Depreciation) and 80 percent of the investment in working capital.
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All data in $ billions 2002 2003 2004 2005 2006
Sales (growing at 28%) 5.500 7.040 9.011 11.534  14.764
Net Income = 32% of sales ' 1.760 2.253 2.884 3.691 4.724
FCInv — Dep = (35% — 9%) X Sales 1.430 1.830 2.343 2.999 3.839
WClInv = (6% of Sales) 0.330 0.422 0.541 0.692 0.886
0.80 X (FCInv — Dep + WClnv) 1.408 1.802 2.307 2.953 3.780
FCFE = NI — 0.80 X (FCInv — 0.352 0.451 0.577 0.738 0.945
Dep + WClnv)
PV of FCFE discounted at 16.9% 0.301 0.330 0.361 0.395 0.433
Terminal stock value 85.032
PV of Terminal value discounted at 16.9% 38.950
Total PV of FCFE 1.820
Total value of firm 40.770

The terminal stock value is 18.0 times the earnings in 2006, or 18 X 4.724 =
$85.03 billion. The present value of the terminal value ($38.95 billion) plus the
present value of the first five years” FCFE ($1.82 billion) is $40.77 billion. Because
there are 17 billion outstanding shares, the value per ordinary share is $2.398.

(Taiwan Semiconductor Manufacturing Co. has ADRs trading on the New
York Stock Exchange, where one ADR equals five ordinary shares. So the ADR
price would be 5(2.398) = $11.99 per ADR.)

7. A. The free cash flow to the firm is

FCFF = NI + NCC + Int(1 — Tax rate) — FCInv — WClnv
FCFF = 250 + 90 + 150(1 — 0.30) — 170 — 40
FCFF = 250 + 90 + 105 — 170 — 40 = 235 million

The weighted-average cost of capital is

WACC = 9%(1 — 0.30) (0.40) + 13%(0.60) = 10.32%

The value of the firm is
Firm value = FCFF, _ FCFF, (1 +g) _ _ 235(1.06)
WACC — ¢ WACC — g 0.1032 - 0.06
249.1
= = 2
00432 76620

The total value of equity is the total firm value minus the value of debt, Equity =
5,766.20 million — 1,800 million = 3,966.20 million. Dividing by the number of
shares gives the per share estimate of V, = 3,966.20 million/10 million = 396.62
per share.
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B. The free cash flow to equity is

FCFE = NI + NCC — FCInv — WClnv + Net borrowing
FCFE = 250 + 90 — 170 — 40 + 0.40(170 — 90 + 40)
FCFE = 250 + 90 — 170 — 40 + 48 = 178.
Because the company is borrowing 40 percent of the increase in net capital expen-

ditures (170 — 90) and working capital (40), net borrowing is 48.
The total value of equity is the FCFE discounted at the required rate of return

of equity,

FCFE FC 1+ 178(1.07
Eaquity vatue = “CFE: FEo (1 +g) _ 178(1.07)

-g r—g "~ 0.13 — 0.07
190.46
= = 3,174.33
0.06 3,174.3

The value per share is V, = 3,174.33 million/10 million = 317.43 per share.
8. The weighted-average cost of capital for PHB Company is

WACC = 0.30(7.0%)(1 — 0.35) + 0.15(6.8%) + 0.55(11.0%) = 8.435%
The firm value is

Firm value = FCFFy(1 + g)/(WACC — g)
Firm value = 28(1.04)/(0.08435 — 0.04) = 29.12/0.04435 = $656.60 million

The value of equity is the firm value minus the value of debt minus the value of pre-
ferred stock: Equity = 656.60 — 145 — 65 = $446.60 million. Dividing this by the
number of shares gives the estimated value per share of $446.60 million/8 million
shares = $55.82. The estimated value for the stock is greater than the market price of
$32.50, so the stock appears to be undervalued.

9. A. The required return on equity is
r = E(R) = Rr + BIERy) — Rp] = 5.5% + 0.90(5.5%) = 10.45%
The weighted-average cost of capital is
WACC = 0.25(7.0%)(1 - 0.40) + 0.75(10.45%) = 8.89%

B. Firm value = FCFFy(1 + g)/(WACC — g)
Firm value = 1.1559(1.04)/(0.0889 — 0.04) = $24.583 billion

C. Equity value = Firm value — Market value of debt
Equity value = 24.583 — 3.192 = $21.391 billion
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10.

11.

. Value per share = Equity value/Number of shares

Value per share = 21.391/1.852 = $11.55.

. The required rate of return for McDonald’s found with the CAPM is

r = E(R) = Ry + BE(Ry) — R¢] = 5.08% + 0.70(5.50%) = 8.93%.

The value per share is
_ FCFE,(1 +pg)  0.88(1.064)
r—§g 0.0893 — 0.064

Vo = $37.01

. The table below shows the calculated price for McDonald’s using the base case

values for all values except for the variable being changed from the base case
value.

Estimated Price Estimated Price Range
Variable with Low Value  with High Value (Rank)
Normalized FCFE, $29.44 $47.94 $18.50 (3)
Risk-free rate $38.22 $35.33 $ 2.89(5)
Equity risk premium $51.17 $28.99 $22.18 (2)
Beta $47.29 $30.40 $16.89 (4)
FCFE perpetual growth rate $18.56 $48.79 $30.23 (1)

As the table shows, the value of McDonald’s is most sensitive to the changes in the
FCFE growth rate, with the price moving over a very wide range. McDonald’s
stock price is least sensitive to alternative values of the risk-free rate. Alternative
values of beta, the equity risk premium, or the initial FCFE value also have a large
impact on the value of the stock, although the impacts of these variables are
smaller than that of the growth rate.

. Using the CAPM, the required rate of return for Alcan is

r=ER) = Rp + BIERy) — Rel = 1% + 1.3(4%) = 12.2%

To estimate FCFE, use Equation 3-14:

FCFE = Net income — (1 — DR)(FCINV — Depreciation)
— (1 — DR)(WCINV)

where DR is the debt ratio—that is, new debt financing as a percentage of the net
new investments in fixed capital and the increase in working capital. The table
below shows net income, which grows at 20 percent annually for Years 1, 2, and 3,
and then at 8 percent for Year 4. Investment (Capital expenditures — Depreciation +
Investment in WC) are 1,150 in Year 1 and grow at 15 percent annually for Years 2
and 3. Debt financing is 40 percent of this investment. FCFE is NI — investments
+ financing. Finally, the present value of FCFE for Years 1, 2, and 3 is found by
discounting at 12.2 percent.
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Year 1 2 3 4
Net income $720.00 $864.00 $1,036.80 $1,119.74
Investment in operating assets 1,150.00 1,322.50 1,520.88 335.92
New debt financing 460.00 529.00 608.35 134.37
Free cash flow to equity 30.00 70.50 124.27 918.19
PV of FCFE discounted at 12.2% 26.74 56.00 87.98

In Year 4, net income is 8 percent larger than in Year 3. In Year 4, the investment in
operating assets is 30 percent of net income, and debt financing is 40 percent of this
investment. The FCFE in Year 4 is $918.19 million. The value of FCFE after Year 3
is found using the constant-growth model:

FCFE, 918.19
Vs = = = $21,861.67 million.
r-—g& 0.122 - 0.08

The present value of V; discounted at 12.2 percent is $15,477.64 million. The total
value of equity, the present value of the first three years’ FCFE plus the present
value of Vi, is $15,648.36 million. Dividing this by the number of outstanding
shares (318 million) gives a value per share of $49.21. For the first three years,
Alcan has a small FCFE because of the large investments it is making during the
high-growth phase. In the normal-growth phase, FCFE is much larger because the
investments required are much smaller.

. The planner’s estimate of the share value of $70.98 is much higher than the FCFE

model estimate of $49.21 for several reasons. First, taxes and interest expenses,
have a prior claim to the company’s cash flow and should be taken out because
these cash flows are not available to equity holders. The planner did not do this.

Second, EBITDA does not account for the company’s reinvestments in oper-
ating assets. So, EBITDA overstates the funds available to stockholders if reinvest-
ment needs exceed depreciation charges, which is the case for growing companies
such as Alcan.

Third, EBITDA does not account for the company’s capital structure. Using
EBITDA to represent a benefit to stockholders (as opposed to stockholders and
bondholders combined) is a mistake.

Finally, dividing EBITDA by the bond rate commits major errors as well.
The risk-free bond rate is an inappropriate discount rate for risky equity cash
flows; the proper measure is the required rate of return on the company’s equity.
Dividing by a fixed rate also assumes erroneously that the cash flow stream is a
fixed perpetuity. EBITDA cannot be a perpetual stream because, if it were dis-
tributed, the stream would eventually decline to zero (lacking capital invest-
ments). Alcan is actually a growing company, so assuming it to be a nongrowing
perpetuity is a mistake.

4
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12. The table below develops the information to calculate FCFE.

Year 2003 2004 2005 2006 2007 2008
Growth rate for EPS 21% 18% 15% 12% 9% 6%
EPS 3.630 4.283 4.926 5.517 6.014 6.374
Capital expenditure per share 5.000 5.000 4.500 4.000 3.500 1.500
Investment in WC per share 1.250 1.250 1.125 1.000 0.875 0.375
New debt financing = 40% of (Capital 2.500 2.500 2.250 2.000 1.750 0.750
expenditure + WClnv)

FCFE = NI — Capital expenditure — -0.120 0.533 1.551 2.517 3.389 5.249

WClnv + New debt financing
PV of FCFE discounted at 12%

—0.107 0.425 1.104 1.600 1.923

Earnings for 2002 are $3.00, and the EPS estimates for 2003 through 2008 in the table
are found by increasing the previous year’s earnings per share by that year’s growth
rate. The net capital expenditures each year were specified by the analyst. The in-
crease in working capital per share is equal to 25 percent of net capital expenditures.
Finally, debt financing is 40 percent of that year’s total net capital expenditures and
investment in working capital. For example, in 2003, net capital expenditures plus in-
vestment in working capital is $5.00 plus $1.25 = $6.25. Debt financing is 40 percent
of $6.25, or $2.50. Debt financing for 2004 through 2008 is found in the same way.

FCFE equals net income minus net capital expenditures minus investment in
working capital plus new debt financing. Notice that FCFE is initially negative in 2003
because of large capital investments and investments in working capital. As these in-
vestments decline relative to net income, FCFE becomes very substantial and positive.

The present values of FCFE from 2003 through 2007 are given in the bottom
row of the table. These five present values sum to $4.944. Because the FCFE from
2008 onward will grow at a constant 6 percent, the constant-growth model can be
used to value these cash flows.

FCFE 08 5.249
r—g 012 - 006

2007 = = $87.483

The present value of this stream is $87.483/(1.12)° = $49.640. The value per share is
the value of the first five FCFE (2003 through 2007) plus the present value of the
FCEFE after 2007, or $4.944 + $49.640 = $54.58.

13. A. FCEFE is defined as the cash flow remaining after the company meets all financial ob-

ligations, including debt payment, and covers all capital expenditure and working cap-

ital needs. FCFE measures how much a company can afford to pay out as dividends,

but in a given year, FCFE may be more or less than the amount actually paid out.
Sundanci’s FCFE for the year 2000 is calculated as follows:

Net income = $80 million
Plus: Depreciation expense = 23

Less: Capital expenditures = 38

Less: Investment in WC = 41
Equals: FCFE = 24 million
Number of shares = 84 million
FCFE per share = $0.286

At the given dividend payout ratio, Sundanci’s FCFE equals the dividends paid.
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B.

]

Free Cash Flow to Equity

The FCFE model requires forecasts of FCFE for the high-growth years (2001 and
2002) plus a forecast for the first year of stable growth (2003) to allow for an esti-
mate of the terminal value in 2002 based on perpetual growth. Because all of the
components of FCFE are expected to grow at the same rate, the values can be ob-
tained by projecting the FCFE at the common rate. (Alternatively, the components
of FCFE can be projected and aggregated for each year.)

The following template shows the process for estimating Sundanci’s current
value on a per share basis.

Base Assumptions
Shares outstanding (millions) 84
Required return on equity () 14%
Actual Projected Projected Projected

2000 2001 2002 2003

Growth rate (g) 27% 27% 13%
Total Per share

Earnings after tax $80 $0.952 $1.2090 $ 1.5355 $1.7351
Plus: Depreciation expense $23 $0.274 $0.3480 $ 04419 $0.4994
Less: Capital expenditures $38 $0.452 $0.5740 $ 0.7290 $0.8238
Less: Increase in net working capital $41 $0.488 $0.6198 $ 0.7871 $0.8894
Equals: FCFE $24 $0.286 $0.3632 $ 0.4613 $0.5213
Terminal value* $52.1300
Total cash flows to equity** $0.3632 $52.5913
Discounted value*** $0.3186 $40.4673
Current value per share**** $40.7859

*Projected 2002 terminal value = Projected 2003 FCFE/(r — g)
**Projected 2002 total cash flows to equity = Projected 2002 FCFE plus Projected 2002 Terminal value
***Discounted values obtained using r = 14 percent

**x*¥Current value per share = Discounted value 2001 plus Discounted value 2002.

C.

The following limitations of the DDM are addressed by the FCFE model: The
DDM uses a strict definition of cash flows to equity; that is, the expected dividends
on the common stock. The FCFE model expands the definition of cash flows to in-
clude the balance of residual cash flows after all financial obligations and invest-
ment needs have been met. Thus the FCFE model explicitly recognizes the com-
pany’s investment and financing policies as well as its dividend policy. In instances
of a change of corporate control, and thus the possibility of changing dividend pol-
icy, the FCFE model provides a better estimate of value.

Both two-stage valuation models allow for two distinct phases of growth, an
initial finite period where the growth is abnormal, followed by a stable growth period
that is expected to last forever. These two-stage models share the same limitations
with respect to the growth assumptions.
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First, there is the difficulty of defining the duration of the extraordinary
growth period. For example, a longer period of high growth will lead to a higher
valuation, and analysts may be tempted to assume an unrealistically long period of
extraordinary growth.

Second, an assumption of a sudden shift from high growth to lower, stable
growth is unrealistic. The transformation more likely will occur gradually over a
period of time.

Third, because value is quite sensitive to the steady-state growth assumption,
overestimating or underestimating this rate can lead to large errors in value. The
two models share other limitations as well, notably difficulties in accurately esti-
mating required rates of return.

14. A. Using a two-stage dividend discount model, the value of a share of Mackinac is
calculated as follows:
DPS,, = Cash dividends/Shares outstanding = $22,470/13,000 = $1.7285
: DPS; = DPS, X 1.17 = $2.0223
N DPS, = DPS, X 1.17* = $2.3661
DPS; = DPS, X 1.17° = $2.7683
DPS, = DPS, X 1.17° X 1.09 = $3.0175

Using the CAPM, the required return on equity is
Cost of Equity (r) = Government bond rate + (Beta X Equity risk premium)
1 = 0.06 + (1.25 X 0.05) = 0.1225 or 12.25 percent

Value per share = DPS,/(1 + r) + DPS,/(1 + r)* + DPSy/(1 + r)®
+ [DPSJ(r — gaam (1 + 1)’

Value per share = $2.0223/1.1225 + $2.3661/1.1225? + $2.7683/1.1225°
+ [$3.0175/(0.1225 — 0.09))/1.1225°
= $1.8016 + $1.8778 + $1.9573 + $65.6450 = $71.28

B. Using the two-stage FCFE model, the value of a share of Mackinac is calculated
as follows:
Net income = $37,450
Depreciation = $10,500
Capital expenditures = $15,000
Change in working capital = $5,500
New debt issuance — Principal repayments = Change in debt outstanding
= $4,000

FCFE, = Net income + Depreciation — Capital expenditures — Change in
working Capital — Principal repayments + New debt issues

FCFE,, = $37,450 + $10,500 — $15,000 — $5,500 + $4,000 = $31,450
FCFE, per share = $31,450/13,000 = $2.4192
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15.

C.

FCFE, = FCFE, X 1.17 = $2.8305
FCFE, = ECFE, X 1.17° = $3.3117
FCFE; = FCFE, X 1.17° = $3.8747
FCFE, = FCFE, X 1.17° X 1.09 = $4.2234

Cost of equity (r) = Government bond rate + (Beta X Equity risk premium)
= 0.06 + (1.25 X 0.05) = 0.1225 or 12.25 percent

Value per share = FCFE /(1 + r) + FCFE/(1 + r)* + FCFE,/(1+ r)’
+ [FCFEJ(r — gaanie)l/(1 + 1)°

Value per share = $2.8305/1.1225 + $3.3117/1.1225 + $3.8747/1.1225° :
+ [$4.2234/(0.1225 — 0.09)}/1.1225° §
= $2.5216 + $2.6283 + $2.7395 + $91.8798 = $99.77 :

The FCFE model is best for valuing firms for takeovers or in situations that have a
reasonable chance for a change in corporate control. Because controlling stock-
holders can change the dividend policy, they are interested in estimating the max-
imum residual cash flow after meeting all financial obligations and investment
needs. The dividend discount model is based on the premise that the only cash
flows received by stockholders are dividends. FCFE uses a more expansive defini-
tion to measure what a company can afford to pay out as dividends.

. The real required rate of return for SK Telecom Co. is

Country return (real) 6.50%
Industry adjustment +0.60%
Size adjustment —0.10%
Leverage adjustment +0.25%
Required rate of return 7.25%

. The real growth rate of FCFE is expected to be the same as the country rate of 3.5

percent. The value of one share is

FCFE, (1 + g, 1,300(1.035
V, = 0 ¥ G _ 103 _ 35,880 Korean Won.
Treal = Greal 0.0725 — 0.035

16. The required return for TNE, found with the CAPM, is r = E(R)) = Rp + BJE(Ry)
—Ry] = 4.5% + 2.0(5.0%) = 14.5%. The estimated future values of FCFE are given
in the table below.

Value Present Value
Year t Variable Calculation in Year t at 14.5%

1 FCFE, 0.75(1.10) 0.825 0.721
2 FCFE, 0.75(1.10)(1.26) 1.040 0.793
3 FCFE, 0.75(1.10)(1.26)* 1.310 0.873
4 FCFE, 0.75(1.10)(1 .26)3 1.650 0.960
4 TV, FCFEs/(r — g) 20.580 11.974

= 0.75(1.10)(1.26)3(1.06)/(0.145 - 0.06)

= 1.749/0.085
0 Total value = PV of FCFE for Years 1-4 + PV of Terminal value 15.32
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17.

The FCFE grows at 10 percent for Year 1 and then at 26 percent for Years 2—4.
These calculated values for FCFE are shown in the table. The present values of the
FCFE for the first four years discounted at the required rate of return are given in the
last column of the table. After Year 4, FCFE will grow at 6 percent forever, so the con-
stant-growth FCFE model is used to find the terminal value at Time 4, whichis TV, =
FCFEs/(r — g). TV, is discounted at the required return for four periods to find its
present value, as shown in the table. Finally, the total value of the stock, $15.32, is the
sum of the present values of the first four years’ FCFE plus the present value of the
terminal value.

The total value of non operating assets is

$ 60 million short-term securities
$ 45 million market value of noncurrent assets
$ 40 million pension fund surplus
$145 million non operating assets

The total value of the firm is the value of the operating assets plus the value of the non
operating assets, or $720 million plus $145 million = $865 million. The equity value
is the value of the firm minus the value of debt, or $865 million — $215 million =
$650 million. The value per share is $650 million/100 million shares = $6.50 per
share.
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CHAPTER

MARKET-BASED VALUATION:
PRICE MULTIPLES

LEARNING OUTCOMES

After completing this chapter, you will be able to do the following:
B Distinguish among types of valuation indicators.

® Distinguish between the method of comparables and the method based on fore-
casted fundamentals as approaches to using price multiples in valuation.

m Define a justified price multiple.

& Discuss the economic rationales for the nethod of comparables and the method
based on forecasted fundamentals.

B List and discuss rationales for each price multiple and dividend yield in
valuation.

B Discuss possible drawbacks to the use of each price multiple and dividend
yield.

® Define and calculate each price multiple and dividend yield.

® Define underlying earnings, and calculate underlying earnings given earnings
per share (EPS) and nonrecurring items in the income statement.

8 Define normalized EPS, discuss the methods of normalizing EPS, and calculate
normalized EPS by each method.

B Explain and justify the use of earnings yield (E/P).

® Identify and discuss the fundamental factors that influence each price multiple
and dividend yield.

m Calculate the justified price-to-earnings ratio (P/E), price-to-book ratio (P/B), and
price-to-sales ratio (P/S) for a stock, based on forecasted fundamentals.

m Calculate a predicted P/E given a cross-sectional regression on fundamentals
and explain limitations to the cross-sectional regression methodology.

Define the benchmark value of a multiple.
Evaluate a stock using the method of comparables.

Discuss the importance of fundamentals in using the method of comparables.

Define and calculate the P/E-to-growth (PEG) ratio and explain its use in rela-
tive valuation.
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1

m Calculate and explain the use of price multiples in determining terminal value
in a multistage discounted cash flow (DCF) model.

m Discuss alternative definitions of cash flow used in price multiples and explain
the limitations of each.

B Discuss the sources of differences in cross-border valuation comparisons.
® Describe the main types of momentum indicators and their use in valuation.

B Explain the use of stock screens in investment management.

INTRODUCTION

Among the most familiar and widely used valuation tools are price multiples. Price multi-
ples are ratios of a stock’s market price to some measure of value per share. The intuition
behind price multiples is that we cannot evaluate a stock’s price—judge whether it is fairly
valued, overvalued, or undervalued—without knowing what a share buys in terms of as-
sets, earnings, or some other measure of value. As valuation indicators (measures or indi-
cators of value), price multiples have the appealing qualities of simplicity in use and ease
in communication. A price multiple summarizes in a single number the valuation relation-
ship between a stock’s price and a familiar quantity such as earnings, sales, or book value
per share. Among the questions we will study in this chapter that will help us use price
multiples professionally are the following:

® What accounting issues affect particular price multiples, and how can analysts ad-
dress them?

® How do price multiples relate to fundamentals, such as earnings growth rates, and
how can analysts use this information when making valuation comparisons among
stocks?

e For which types of valuation problems is a particular price multiple appropriate or
inappropriate?
® What challenges arise in applying price multiples internationally?

According to surveys of professional practice, momentum indicators are popular.
These relate either price or a fundamental (such as earnings) to the time series of its own
past values, or in some cases to its expected value. The logic behind the use of momentum
indicators is the proposition that such indicators may provide information on future pat-
terns of returns over some time horizon. Because the purpose of valuation is to help select
rewarding investments, momentum indicators are also a class of valuation indicators, with
a focus different from and complementary to that of price multiples.

The chapter is organized as follows: In Section 2, we put the use of price multiples in
its economic context and present certain themes common to the use of any price multiple.
We then begin a treatment of individual ratios: Section 3 presents price-to-earnings multi-
ples (P/Es), Section 4 presents price-to-book multiples (P/Bs), Section 5 presents price-to-
sales multiples (P/Ss), and Section 6 presents price-to-cash flow multiples.

Enterprise value is the total market value of all sources of financing including common
stock (a more technical definition will follow); EBITDA (earnings before interest, tax, de-
preciation, and amortization) is an accounting concept related to cash flow from operations.

S I
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We present valuation using the ratio of enterprise value to EBITDA in Section 7. Dividends
in relation to price have been used as a valuation indicator. Because the ratio of price to divi-
dends is not defined for stocks that do not pay dividends, we discuss valuation in terms of
dividend yield (D/P) in Section 8. Section 9 presents issues in using price multiples interna-
tionally. In Section 10, we turn to a discussion of momentum valuation indicators. We pres-
ent some practical aspects of using valuation indicators in investment management in Section
11, and we summarize the chapter in Section 12.

2 PRICE MULTIPLES IN VALUATION

In practice, analysts use price multiples in two ways: the method of comparables and the
method based on forecasted fundamentals. Each of these methods relates to a definite eco-
nomic rationale. In this section, we introduce the two methods and their associated eco-
nomic rationales,

The idea behind price multiples is that we need to evaluate a stock’s price in relation
to what it buys in terms of earnings, assets, or some other measure of value. Obtained by
dividing price by a measure of value per share, a price multiple gives the price to purchase
one unit of value, however value is measured. For example, a price-to-sales ratio of 2
means that it takes two units of currency (for example, €2) to buy one unit of sales (for ex-
ample, €1 of sales).

This scaling of price per share by value per share also makes comparisons possible
among different stocks. For example, an investor pays more for a unit of sales for a stock with
a P/S of 2.5 than for another stock with a P/S of 2. If the securities are otherwise closely sim-
ilar (if they have similar risk, profit margins, and growth prospects, for example), the investor
might conclude that the second security is undervalued relative to the first.

So, price multiples are price scaled by a measure of value, which provides the basis
for the method of comparables. The method of comparables involves using a price multi-
ple to evaluate whether an asset is relatively fairly valued, relatively undervalued, or rela-
tively overvalued when compared to a benchmark value of the multiple. The word relatively
is necessary. An asset may be undervalued relative to a comparison asset or group of assets,
and an analyst may expect the asset to outperform the comparison asset or assets on a rel-
ative basis. If the comparison asset or assets themselves are not efficiently priced, however,
the stock may not be undervalued—it could be fairly valued or even overvalued (on an
absolute basis).

Many choices for the benchmark value of a multiple have appeared in stock valua-
tion, including the multiple of a closely matched individual stock as well as the average or
median value of the multiple for the stock’s company or industry peer group. The eco-
nomic rationale underlying the method of comparables is the law of one price-—the eco-
nomic principle that two identical assets should sell at the same price.' The method of
comparables is perhaps the most widely used approach for analysts reporting valuation
judgments on the basis of price multiples.

Because cash flows are related to fundamentals, we can also relate multiples to com-
pany fundamentals through a discounted cash flow (DCF) model. Expressions for price

'In practice, analysts can at best only approximately match characteristics across companies. To keep our
classification simple, we treat comparisons with a market index and with historical values of a stock’s multiple
under the rubric of the method of comparables. Nevertheless, the law of one price is the idea driving the method
of comparables.
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multiples in terms of fundamentals permit analysts to examine how valuation differences
across stocks relate to different expectations concerning fundamentals such as earnings
growth rates.

Recall that DCF models view the intrinsic value of stock as the present value of all
its expected future returns or cash flows. Fundamentals— characteristics of a business re-
lated to profitability or financial strength—drive cash flows. Price multiples are calculated
with respect to a single value of a fundamental, such as earnings per share (EPS). For ex-
ample, we calculate what we will later discuss as a leading price—earnings multiple (P/E)
on the basis of a forecast of EPS for the next year. Despite being stated with respect to only
a single value of a fundamental, we can relate any price multiple to the entire future stream
of expected cash flows through its DCF value. We do this by first taking the present value
of the stream of expected future cash flows; we then divide that present value by the fun-
damental (e.g., forecasted EPS).

For example, if the DCF value of a U.K. stock is GBP10.20 and forecasted EPS is
GBP1.2, the P/E consistent with the DCF value is GBP10.20/GBP1.2 = 8.5. We can do
this exercise using any DCF model (defining cash flows as dividends, free cash flow, or
residual income) and any definition of price multiple. We illustrated this concept in Chap-
ter 2, where we explained P/E in terms of perhaps the simplest DCF model, the Gordon
growth dividend discount model, in an expression that includes the expected dividend
growth rate (among other variables). We call the approach relating a price multiple to fun-
damentals through a DCF model the method based on forecasted fundamentals.” DCF
valuation, because it incorporates forecasts of all future returns or cash flows, is the most
basic valuation approach in theory. That characteristic of DCF models and the possibility
of relating price multiples to DCF models provide the economic rationale for the method
based on forecasted fundamentals.

We can also usefully incorporate the insights from the method based on forecasted
fundamentals in explaining valuation differences based on comparables, because we sel-
dom find other than approximate comparables. In the sections covering each multiple, we
will present the method based on forecasted fundamentals first so we can refer to it when
using the method of comparables.

In summary, we can approach valuation using multiples from two perspectives. First,
we can use the method of comparables, which involves comparing a stock’s multiple to a
standard of comparison. Similar assets should sell at similar prices. Second, we can use the
method based on forecasted fundamentals, which involves forecasting the stock’s funda-
mentals rather than making comparisons with other stocks. The price multiple of an asset
should be related to the prospective cash flows from holding it.

Using either method, how can an analyst express his view of the value of a stock? Of
course the analyst can offer just the qualitative judgment that the stock appears to be fairly
valued, overvalued, or undervalued (and offer definite reasons for the view). The analyst
may also be more precise, communicating a justified price multiple for the stock: the
estimated fair value of that multiple.’ An analyst can justify a multiple based on the
method of comparables or the method based on forecasted fundamentals.

For example, suppose that we are using the price-to-book multiple (P/B) in a valua-
tion and that the mean P/B for the company’s peer group, the standard of comparison, is
2.3. The stock’s justified P/B, based on the method of comparables, is 2.3 (without making

2 For brevity, we sometimes use the phrase “based on fundamentals” in describing multiples calculated
according to this approach.

? The justified price multiple is also called the warranted price multiple or the intrinsic price multiple.
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possible adjustments for differences in fundamentals). We can compare the justified with
the actual P/B based on market price to form an opinion on value. If the justified P/B is
larger (smaller) than the actual P/B, the stock may be undervalued (overvalued). We can
also translate the justified P/B based on comparables into an estimate of absolute fair value
of the stock, on the assumption that the comparison assets are fairly priced. If the current
book value per share is $23, then the fair value of the stock is 2.3 X $23 = $52.90, which
can be compared with its market price.

On the other hand, suppose that on the basis of a residual income model valuation
(which we will present in Chapter 5), the DCF value of the stock is $46. Then the justified
P/B based on forecasted fundamentals is $46/$23 = 2.0, which we can again compare with
the actual value of the stock’s ratio. We can also state our estimate of the stock’s absolute
fair value as 2 X $23 = $46. (Note that the analyst could report valuation judgments re-
lated to a DCF model in terms of the DCF value directly; however, price multiples are a fa-
miliar form in which to state valuations.)

In the next section, we begin our discussion of specific implementations of the price
multiple approach to valuation.

3 PRICE TO EARNINGS

In the first edition of Security Analysis, Benjamin Graham and David L. Dodd (1934,
p. 351) described common stock valuation based on P/Es as the standard method of
that era, and the price-to-earnings ratio is doubtless still the most familiar valuation mea-
sure today.

We begin our discussion of the P/E with rationales offered by analysts for its use, as
well as possible drawbacks. We then define the two chief variations of the P/E: the trailing
P/E and the leading P/E. The multiple’s numerator, market price, is (as in other multiples)
definitely determinable; it presents no special problems of interpretation. But the denomi-
nator, EPS, is based on the complex rules of accrual accounting and presents important
interpretation issues. We discuss those issues and the adjustments analysts can make to
obtain more-meaningful P/Es. Finally, we conclude the section by examining how analysts
use P/Es to value a stock using the method of forecasted fundamentals and the method of
comparables. As mentioned earlier, we discuss fundamentals first so that we can draw from
that discussion’s insights when using comparables.

Analysts have offered several rationales for using P/Es:

® Earnings power is a chief driver of investment value, and EPS, the denominator of the
P/E ratio, is perhaps the chief focus of security analysts’ attention. In Block’s 1999
survey of AIMR members, earnings ranked first among four variables—earnings,
cash flow, book value, and dividends—as an input in valuation.

® The P/E ratio is widely recognized and used by investors.

® Differences in P/Es may be related to differences in long-run average returns, ac-
cording to empirical research.*

“ Block (1999) documented a belief among AIMR members that low-P/E stocks tend to outperform the market.
See Bodie, Kane, and Marcus (2001) for a brief summary of the related academic research, which has wide
ramifications and is the subject of continuing active debate.
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3.1 DETERMINING
EARNINGS

Drawbacks to using P/Es derive from the characteristics of EPS:

® EPS can be negative, and the P/E ratio does not make economic sense with a nega-
tive denominator.

® The ongoing or recurring components of earnings are the most important in deter-
mining intrinsic value. Earnings often have volatile, transient components, however,
making the analyst’s task difficult.

® Management can exercise its discretion within allowable accounting practices to dis-
tort EPS as an accurate reflection of economic performance. Distortions can affect
the comparability of P/Es across companies.

Analysts have developed methods to attempt to address these potential drawbacks, and we
will discuss these methods later. In the next section, we discuss the definition and calcula-
tion of EPS for use in P/Es.

In calculating a P/E, the current price for publicly traded companies is generally easily ob-
tained and unambiguous. Determining the earnings figure to be used in the denominator,
however, is not as straightforward. The following two issues must be considered:

® the time horizon over which earnings are measured, which results in two chief alter-
native definitions of the P/E, and

® adjustments to accounting earnings that the analyst may make, so that P/Es can be
compared across companies.

The two chief alternative definitions of P/E are trailing P/E and leading P/E. A stock’s
trailing P/E (sometimes referred to as a current P/E) is its current market price divided
by the most recent four quarters’ EPS. In such calculations, EPS is sometimes referred to
as trailing 12 months (TTM) EPS. Trailing P/E is the P/E published in financial news-
papers’ stock listings. The leading P/E (also called the forward P/E or prospective P/E)
is a stock’s current price divided by next year’s expected earnings. Other names and time
horizon definitions also exist: First Call/Thomson Financial reports as the “current P/E” a
stock’s market price divided by the last reported annual EPS; Value Line reports as the
“P/E” a stock’s market price divided by the sum of the preceding two quarters’ trailing
earnings and the next two quarters’ expected earnings.

In using the P/E, the same definition should be applied to all companies and time pe-
riods under examination. Otherwise the P/Es are not comparable, either for a given com-
pany over time or for different companies at a specific point in time. The differences in P/E
calculated using different methods could be systematic (as opposed to random). For exam-
ple, for companies with rising earnings, the leading P/E will be smaller than the trailing
P/E because the denominator in the leading P/E calculation will be larger.

Logic sometimes indicates that a particular definition of the P/E is not relevant. For
example, a major acquisition or divestiture may change the nature of a business so that
the trailing P/E based on past EPS is not informative about the future and thus not rele-
vant to a valuation. In such a case, the leading P/E is the appropriate measure. Valuation
is a forward-looking process and the analyst, when she has earnings forecasts, usually
features the leading P/E in analyses. If a company’s future earnings are not readily pre-
dictable, however, then a trailing P/E (or alternative valuation metric) may be more ap-
propriate. In the following sections, we address issues that arise in calculating trailing and
leading P/Es.
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3.7.7 CALCULATING THE TRAILING P/E

When calculating a P/E using trailing earnings, care must be taken in determining the EPS
used in the denominator. An analyst must consider the following:

® transitory, nonrecurring components of earnings that are company specific,

® transitory components of earnings due to cyclicality (business or industry cyclicality),
e differences in accounting methods, and

e potential dilution of EPS.

Example 4-1 illustrates the first bullet point. Items in earnings that are not expected
to recur in the future (nonrecurring earnings) are generally removed by analysts. Such
items are not expected to reappear in future earnings, and valuation looks to the future as
concerns cash flows. The analyst’s focus is on estimating underlying earnings: earnings
excluding nonrecurring components.” An increase in underlying earnings reflects an in-
crease in earnings that the analyst expects to persist into the future.

EXAMPLE 4-1. Adjusting EPS for Nonrecurring Items.

You are calculating a trailing P/E for American Electric Power (NYSE: AEP) as of
9 November 2001, when the share price closed at $44.50. In its fiscal year ended 31
December 2000, AEP recorded EPS of $0.83 that included an extraordinary loss of
$0.11. Additionally, AEP took an expense of $203 million for merger costs during
that calendar year, which are not expected to recur, and had unusual deficits in two
out of four quarters. As of November 2001, the trailing twelve months’ EPS was
$2.16, including three quarters in 2001 and one quarter in 2000. The fourth quarter
of calendar year 2000 had $0.69 per share in nonrecurring expenses. Without making
an adjustment for nonrecurring items, the trailing P/E was $44.50/$2.16 = 20.6.
Adjusting for these items, you arrive at a figure for trailing EPS of $2.85 using an
underlying earnings concept, and a trailing P/E of $44.50/$2.85 = 15.6. This number
is the P/E an analyst would use in valuation, being consistent in the treatment of
earnings for all stocks under review. In the course of this chapter, we will illustrate
adjustments to earnings in many examples.

The identification of nonrecurring items often requires detailed work, in particular
the examination of the income statement, the footnotes to the income statement, and man-
agement’s discussion and analysis. The analyst cannot rely only on income statement classi-
fications in identifying the nonrecurring components of earnings. Nonrecurring items (for
example, gains and losses from the sale of assets, asset write-downs, provisions for future
losses, and changes in accounting estimates) often appear in the income from continuing
operations portion of a business’s income statement.® An analyst taking the income state-
ment classification at face value could draw incorrect conclusions in a valuation.

Besides company-specific effects such as restructuring costs, transitory effects on
earnings can come from business-cycle or industry-cycle influences, as stated in the second

% Other names for underlying earnings include persistent earnings, continuing earnings, and core earnings.

S An asset write-down is a reduction in the value of an asset as stated in the balance sheet. The timing and
amount of write-downs often are at least in part discretionary. Accounting estimates include the useful lives of
assets (depreciable lives), warranty costs, and the amount of uncollectible receivables.
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bullet point above. These effects are somewhat different in nature. Because business cycles
repeat, such effects (although transitory) can be expected to recur over subsequent cycles.

Because of cyclic effects, the most recent four quarters of earnings may not accu-
rately reflect the average or long-term earnings power of the business, particularly for
cyclical businesses—businesses with high sensitivity to business- or industry-cycle influ-
ences. Trailing EPS for such stocks are often depressed or negative at the bottom of the
cycle and unusually high at the top of the cycle. Empirically, P/Es for cyclical companies
are often highly volatile over a cycle without any change in business prospects: high P/Es
on depressed EPS at the bottom of the cycle and low P/Es on unusually high EPS at the top
of the cycle, a countercyclical property of P/Es known as the Molodovsky effect.” Ana-
lysts address this problem by normalizing EPS—that is, calculating the level of EPS that
the business could achieve currently under mid-cyclical conditions (normalized earnings
per share or normal earnings per share).® Two of several available methods to calculate
normal EPS are as follows:

® The method of historical average EPS. Normal EPS is calculated as average EPS
over the most recent full cycle.

® The method of average return on equity. Normal EPS is calculated as the average
return on equity (ROE) from the most recent full cycle, multiplied by current book
value per share.

The first method is one of several possible statistical approaches to the problem of cyclical
earnings; however, this method does not account for changes in the business’s size. The
second alternative, by using recent book value per share, reflects more accurately the effect
on EPS of growth or shrinkage in the company’s size. For that reason, the method of aver-
age ROE is sometimes preferred.” When reported current book value does not adequately
reflect company size in relation to past values (because of items such as large write-downs),
the analyst can make the appropriate accounting adjustment. The analyst can also estimate
normalized earnings by multiplying total assets by an estimate of the long-run return on
total assets.'”

EXAMPLE 4-2. Normalizing EPS for Business-Cycle Effects.

You are researching the valuation of Koninklijke Philips Electronics N.V. (NYSE:
PHG), Europe’s largest electronics company, as of the beginning of November 2001.
On 8 November 2001, PHG stock closed at $25.72. PHG experienced a severe
cyclical contraction in its Consumer Electronics division in 2001, resulting in a loss
of $1.94 per share; you thus decide to normalize earnings. You believe the 1995-2000

7 Named after Nicholas Molodovsky, who wrote on this subject in the 1950s. We can state the Molodovsky
effect another way: P/Es may be negatively related to the recent earnings growth rate but positively related to
the anticipated future growth rate, because of expected rebounds in earnings.

8 The wording is based on a definition in Kisor and Whitbeck (1963, p. 57). Some writers describe the removal
of any one-time or nonrecurring items from earnings as normalizing earnings as well.

? This approach has appeared in valuation research, as in Michaud (1999), who calculated a normalized
earnings yield rather than a normalized P/E. (Earnings yield is earnings per share divided by price.)

10 An example of the application of this method is Lee, Myers, and Swaminathan (1999), who used 6 percent of
total assets as an estimate of normal earnings levels when current earnings for a company were negative, in their
study of the intrinsic value of the Dow Jones Industrial Average, a U.S. equity index. According to the authors,
the long-run return on total assets in the United States is approximately 6 percent.
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period (which excludes 2001) reasonably captures average profitability over a
business cycle. Table 4-1 supplies data on EPS, book value per share (BVPS), and
return on equity (ROE)."!

TABLE 4-1 Koninklijke Philips (EPS and BVPS in US Dollars)

2001 2000 1999 1998 1997 1996 1995

EPS (1.94) 2.11 1.15 0.87 1.16 0.55 1.14
BVPS 13.87 16.62 9.97 11.68 6.57 6.43 6.32
ROE NM 0.129 0.104 0.072 0.168 0.083 0.179

NM = not meaningful
Sources: www.philips.com for 2001 data; The Value Line Investment Survey for other data.

Using the data in Table 4-1,

1. Calculate a normal EPS for PHG based on the method of historical average
EPS, and then calculate the P/E based on that estimate of normal EPS.

2. Calculate a normal EPS for PHG based on the method of average ROE and
the P/E based on that estimate of normal EPS.

3. Explain the source of the differences in the normal EPS calculated by the two
methods, and contrast the impact on the estimate of a normal P/E.

Solution to 1. Averaging EPS over the 1995-2000 period, we find that
($1.14 + $0.55 + $1.16 + $0.87 + $1.15 + $2.11)/6 = $1.16. According to the
method of historical average EPS, PHG’s normal EPS is $1.16. The P/E based on
this estimate is $25.72/1.16 = 22.2.

Solution to 2. Averaging ROE over the 1995-2000 period, we find that
(0.179 + 0.083 + 0.168 + 0.072 + 0.104 +0.129)/6 = 0.1225, or 12.25%. For
current BVPS, we use the 2001 value of $13.87. According to the method of
average ROE, we have 0.1225 X $13.87 = $1.70 as normal EPS. The P/E based on
this estimate is $25.72/$1.70 = 15.1.

Solution to 3. From 1995 to 2001, BVPS increased from $6.32 to $13.87,
an increase of about 219 percent. The estimate of $1.70 from the average ROE
method compared with $1.16 from the historical average EPS method reflects the
use of information on the current size of the company. Because of that difference,
PHG appears more conservatively valued (as indicated by a lower P/E) using the
method based on average ROE.

We also need to adjust EPS for differences in accounting methods between the com-
pany and its standard of comparison or benchmark, so that the P/Es are comparable.

' EPS and BVPS are based on EUR/USD translation rates for 2001 and 2000 and on Dutch guilder/USD
translation rates for earlier years, as given by Value Line.
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EXAMPLE 4-3. Adjusting for Differences in Accounting Methods.

In late October 1999, Coachmen Industries (NYSE: COA) was trading at a price of
$16 per share and had trailing twelve months EPS of $1.99. COA’s P/E was thus
8.04. At the same time, Winnebago Industries (NYSE: WGO) was trading at a price
of $17 per share and had trailing twelve months EPS of $1.99 for a P/E of 8.54. COA
uses the first-in, first-out (FIFO) method of accounting for its inventory. WGO uses
the last-in, first-out (LIFO) method of accounting for its inventory. Adjusting WGO’s
results for differences between the LIFO and FIFO methods produces an adjusted
EPS of $2.02 and an adjusted P/E of 8.42. Adjusting EPS for WGO for consistency
with COA’s inventory accounting method narrows the difference between the two
companies’ P/Es.

In addition to adjustments for nonrecurring items and accounting methods, the ana-
lyst should consider the impact of potential dilution on EPS.'?> Companies are required to
present both basic EPS and diluted EPS. Basic earnings per share reflects total earnings
divided by the weighted-average number of shares actually outstanding during the period.
Diluted earnings per share reflects division by the number of shares that would be out-
standing if holders of securities such as executive stock options, equity warrants, and con-
vertible bonds exercised their options to obtain common stock.

EXAMPLE 4-4. Basic versus Diluted Earnings Per Share.

For the fiscal year ended 31 June 2001, Microsoft (Nasdaq NMS: MSFT) had basic
EPS of $1.38 and diluted EPS of $1.32. Based on a stock price of $60 shortly after
the release of the annual report, Microsoft’s trailing P/E is 43.5 using basic EPS
and 45.5 using diluted EPS.

Two issues concerning P/Es that relate to their use in investment management and
research are (1) negative earnings and (2) look-ahead bias in calculating trailing P/Es.
(Look-ahead bias is the use of information that is not contemporaneously available in
computing a quantity.)

Stock selection disciplines that use P/Es or other price multiples often involve ranking
stocks from highest value of the multiple to lowest value of the multiple. The security with
the lowest positive P/E has the lowest purchase cost per currency unit of earnings among the
securities ranked. Negative earnings, however, result in a negative P/E. A negative-P/E se-
curity will rank below the lowest positive-P/E security but, because earnings are negative,
the negative-P/E security is actually the most costly in terms of earnings purchased.'?

Negative P/Es are not meaningful. In some cases, an analyst might handle negative
EPS by using normal EPS in its place. Also, when trailing EPS is negative, year-ahead EPS
and thus the leading P/E may be positive. If the analyst is interested in a ranking, an avail-
able solution (applicable to any ratio involving a quantity that can be negative or zero) is to

12 Dilution refers to the reduction in the proportional ownership interests as a result of the issuance of new
shares.

13 Some research indicates that stocks with negative P/Es have special risk-return characteristics (see Fama and
French 1992), so care should be exercised in interpreting such rankings.

s
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restate the ratio with price in the denominator, because price is never negative.' In the case
of the P/E, the associated ratio is E/P, the earnings yield ratio. Ranked by earnings yields
from highest to lowest, the securities are correctly ranked from cheapest to most costly in
terms of the amount of earnings one unit of currency buys.

Table 4-2 illustrates the above points for a group of personal computer manufactur-
ers, three of which have negative EPS. When reporting a P/E based on negative earnings,
analysts should report such P/Es as NM (not meaningful).

TABLE 4-2 P/E and E/P for Four Personal Computer Manufacturers
(as of 13 November 2001; in US Dollars)

Current Price  Trailing EPS  Trailing P/E E/P

Dell Computer Corporation 26.00 0.49 53.06 1.9%
(Nasdaq NMS: DELL)

Apple Computer 19.20 -0.11 NM —0.6%
(Nasdag NMS: AAPL)

Compaq Computer Corporation 8.59 —0.40 NM —4.7%
(NYSE: CPQ)

Gateway (NYSE: GTW) 8.07 -3.15 NM —39.0%

Source: Momingstar, Inc.

Investment analysts often research investment strategies involving P/Es and other
price multiples using historical data. When doing so, analysts must be aware that time lags
in the reporting of financial results create the potential for look-ahead bias in the research.
For example, as of early January 2003, most companies have not reported EPS for the last
quarter of 2002, so a trailing P/E would be based on EPS for first, second, and third quar-
ters of 2002 and the last quarter of 2001. An investment strategy based on a trailing P/E
calculated using actual EPS for the last quarter of 2002 could be examined with hindsight,
but because the portfolio manager could not implement the strategy in practice, it would
involve look-ahead bias. The correction is to calculate the trailing P/E based on four quar-
ters of EPS, lagged by a sufficient amount of time relative to the time at which stock price
is observed, so that the EPS information would be contemporaneously available. The same
principle applies to other multiples calculated on a trailing basis.

3.1.2 CALCULATING A LEaDING P/E
In the definition of leading P/E, analysts have interpreted “next year’s expected earnings” as

® expected EPS for the next four quarters, or
® expected EPS for the next fiscal year.

We can take the first definition, which is closest to how cash flows are dated in our discus-
sion of DCF valuation, as what we understand by leading P/E, unless stated otherwise."”

!4 Earnings yield can be based on normal EPS and expected next-year EPS as well as on trailing EPS. In these
cases too, earnings yield provides a consistent ranking.

15 Analysts have developed DCF expressions incorporating fractional time periods. In practice, uncertainty in
forecasts is the more limiting factor to accuracy in estimating justified P/Es.

¥
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To illustrate the calculation, suppose the current market price of a stock is $15 as
of 1 March 2003, and the most recently reported quarterly EPS (for the quarter ended
31 December 2002) is $0.22. Your forecasts of EPS are as follows:

® $0.15 for the quarter ending 31 March 2003

® $0.18 for the quarter ending 30 June 2003

® $0.18 for the quarter ending 30 September 2003
® $0.24 for the quarter ending 31 December 2003

The sum of the forecasts for the next four quarters to report is $0.15 + $0.18 + $0.18 +
$0.24 = $0.75, and the leading P/E for this stock is $15/$0.75 = 20.0.

For examples of the fiscal year concept, First Call/Thomson Financial reports a
stock’s “forward P/E” (leading P/E) in two ways: first, based on the mean of analysts’ cur-
rent fiscal year (FY1 = Fiscal Year 1) forecasts, in which analysts may have actual EPS
in hand for some quarters; and second, based on analysts’ following fiscal year (FY2 =
Fiscal Year 2) forecasts, which must be based entirely on forecasts. For First Call, “forward
P/E” contrasts with “current P/E,” which is based on the last reported annual EPS, as men-
tioned earlier. Clearly, analysts must be consistent in the definition of leading P/E when
comparing stocks.

EXAMPLE 4-5. Calculating a Leading P/E Ratio (1).

A market price for the common stock of American Electric Power (NYSE: AEP) in
mid-November 2001 was $44.55. AEP’s fiscal year coincides with the calendar year.
According to Zacks Investment Research, the consensus EPS forecast for 2001 (FY1
as of November 2001) was $3.87. The consensus EPS forecast for 2002 (FY?2 as of
November 2001) was $3.69.

1. Calculate AEP’s leading P/E based on a fiscal year definition and FY1 con-
sensus forecasted EPS.

2. Calculate AEP’s leading P/E based on a fiscal year definition and FY2 con-
sensus forecasted EPS.

Solution to 1. AEP’s leading P/E is $44.55/$3.87 = 11.5 based on FY1
forecasted EPS. Note that this EPS number involves the forecast of only one quarter
as of November 2001.

Solution to 2. AEP’s leading P/E is $44.55/$3.69 = 12.1 based on FY2
forecasted EPS.

In Example 4-5, the business’s EPS was expected to be relatively stable, and the
leading P/Es based on the two different EPS specifications presented did not vary substan-
tially from each other. Example 4-6 presents the calculation of leading P/Es for the com-
pany examined in Example 4-2, Koninklijke Philips. Valuations according to leading P/E
can vary dramatically depending on the definition of earnings for businesses with volatile
earnings. The analyst was probably justified in normalizing EPS in Example 4-2.
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EXAMPLE 4-6. Calculating a Leading P/E Ratio (2).

In Example 4-2, we calculated a normalized EPS for Koninklijke Philips (NYSE:
PHG) and a P/E based on normalized EPS. In this example, we compute leading P/Es
for PHG using alternative definitions. Table 4-3 presents PHG’s actual and forecasted
EPS, which reflect a severe downturn in its Consumer Electronics division.

TABLE 4-3 Quarterly EPS for PHG (in US Dollars, excluding
nonrecurring items)

31 March 30 June 30 September 31 December
2001 0.08 0.34) 0.27) E0.00
2002 E(0.05) E0.10 EO0.15 E0.30

Source: The Value Line Investment Survey.

On 8 November 2001, PHG stock closed at $25.72. PHG’s fiscal year ends on 31
December. As of 8§ November 2001, solve the following problems using the
information in Table 4-3:

1. Calculate PHG’s leading P/E based on the next four quarters of forecasted
EPS.

2. Calculate PHG’s leading P/E based on a fiscal year definition and current fis-
cal year (2001) forecasted EPS.

3. Calculate PHG’s leading P/E based on a fiscal year definition and next fiscal
year (2002) forecasted EPS.

Solution to 1. 'We sum forecasted EPS as follows:

4Q:2001 EPS (estimate) $0.00
1Q:2002 EPS (estimate) ($0.05)
2Q:2002 EPS (estimate) $0.10
3Q:2002 EPS (estimate) $0.15
Sum $0.20

The leading P/E by this definition is $25.72/$0.20 = 128.6.

Solution to 2. 'We sum EPS as follows:

1Q:2001 EPS (actual) $0.08
2Q:2001 EPS (actual) ($0.34)
3Q:2001 EPS (actual) ($0.27)
4Q:2001 EPS (estimate) $0.00
Sum ($0.53)

The leading P/E is $25.72/($0.53) = —48.5 or not meaningful (NM).
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3.2 VALUATION
BASED ON
FORECASTED
FUNDAMENTALS

Solution to 3. 'We sum EPS as follows:

1Q:2002 EPS (estimate) (50.05)

2Q:2002 EPS (estimate) $0.10
3Q:2002 EPS (estimate) $0.15
4Q:2002 EPS (estimate) $0.30
Sum $0.50

The leading P/E by this definition is $25.72/$0.50 = 51.4.

Having explored the issues involved in calculating P/Es, we turn to using them in
valuation.

The analyst who understands DCF valuation models can use them not only in developing
an estimate of the justified P/E for a stock but also to gain insight into possible sources of
valuation differences using the method of comparables. The simplest of all DCF models is
the Gordon growth form of the dividend discount model. In Chapter 2, we related the P/E
to the Gordon growth model value of the stock through the expressions

Py _D/E _1-b

E, r—§ r—g
which was Equation 2-21 for the leading P/E, and

Py _ Dyl +g) /By _ (1= b)1+g)
Ey r—g r—g

which was Equation 2-22 for the trailing P/E. Note that both expressions state P/E as a
function of two fundamentals: the stock’s required rate of return, 7 reflecting its risk, and
the expected (stable) dividend growth rate, g. The dividend payout ratio, 1 — b, also enters
into the expression. A particular value of the P/E is associated with a set of forecasts of the
fundamentals (and dividend payout ratio). This value is the stock’s justified P/E based on
forecasted fundamentals (that is, the P/E justified by fundamentals). The higher the ex-
pected dividend growth rate or the lower the stock’s required rate of return, the higher the
stock’s intrinsic value and the higher its justified P/E, all else equal. This intuition carries
over to more-complex DCF models. Using any DCF model, all else equal, justified P/E is

® inversely related to the stock’s required rate of return, and

® positively related to the growth rate(s) of future expected cash flows, however defined.

We illustrate the calculation of a justified leading P/E in Example 4-7. '

EXAMPLE 4-7. Leading P/E Based on Fundamental Forecasts (1).

FPL Group (NYSE: FPL) is a southeastern U.S. utility. Jan Unger, a utility analyst,
forecasts a long-term earnings retention rate (b) of 50 percent and a long-term
growth rate of 5 percent. Unger also calculates a required rate of return of 9 percent.

s s
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Based on Unger’s forecasts of fundamentals and the equation above, FPL’s justified
leading P/E is

Py 1-b_ 1-1050
E, r—g 009 -005

=125

When assuming a complex DCF model for valuing the stock, we may not be able to ex-
press the P/E as a function of fundamental variables. Nevertheless, we can still calculate a
justified P/E by dividing the DCF value by the fundamental used in the multiple, as illus-
trated in Example 4-8.

EXAMPLE 4-8. Leading P/E Based on Fundamental Forecasts (2).

Hyundai Motor Company Ltd (KSE: 05380.KS) manufactures and sells cars, trucks,
and commercial vehicles. As of the beginning of February 2002, you are valuing
Hyundai stock (which closed at Korean won 29,300 on that day). Using a
spreadsheet free-cash-flow-to-equity model in which you have forecasted FCFE
individually for 2002 and 2003, and valuing the final piece using a P/E, you obtain a
FCFE value for the stock of KRW31,500. For ease of communication, you want to
express your valuation in terms of a leading P/E based on forecasted year 2002 EPS
of KRW4,446.

1. What is Hyundai’s justified P/E based on forecasted fundamentals?

2. State whether the stock appears to be fairly valued, overvalued, or under-
valued, based on your answer to Problem 1.

Solution to 1.  KRW31,500/KRW4,446 = 7.1 is the justified leading P/E.

Solution to 2. The justified P/E of 7.1 is slightly larger than the leading P/E
based on market price, KRW29,300/KRW4,446 = 6.6. Consequently, the stock
appears to be slightly undervalued.

Although related to a justified P/E, a predicted P/E can be estimated from cross-
sectional regressions of P/E on the fundamentals believed to drive security valuation.
Kisor and Whitbeck (1963) and Malkiel and Cragg (1970) pioneered this approach. The
P/Es, and the stock and company characteristics thought to determine P/E, are measured
as of a given year for a group of stocks. The P/Es are regressed against the stock and
company characteristics. The estimated equation shows the relationships in the data set
between P/E and the characteristics for that group of stocks and for that time period. The
Kisor and Whitbeck study included the historical growth rate in earnings, the dividend
payout ratio, and the standard deviation of EPS changes as explanatory (independent)
variables. Malkiel and Cragg (1970) introduced explanatory variables based on expecta-
tions (alongside regressions on historical values). The analyst can in fact conduct such
cross-sectional regressions using any set of variables he believes determines investment
value. Other DCF models besides the dividend discount model (DDM) can provide ideas
for such variables.
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EXAMPLE 4-9. Predicted P/E Based on a Cross-Sectional Regression.

You are valuing a food company with a beta of 0.9, a dividend payout ratio of 0.45,
and an earnings growth rate of 0.08. The estimated regression for a group of other
stocks in the same industry is

Predicted P/E = 12.12 + (2.25 X DPR) — (0.20 X beta) + (14.43 X EGR)

where

DPR = the dividend payout ratio
beta = the stock’s beta
EGR = the five-year earnings growth rate

1. What is the predicted P/E for the food company based on the above cross-
sectional regression?

2. If the stock’s actual trailing P/E is 18, is the stock fairly valued, overvalued,
or undervalued?

Solution to 1. Predicted P/E = 12.12 + (2.25 X 0.45) — (0.20 X 0.9) +
(14.43 X 0.08) = 14.1. The predicted P/E is 14.1.

Solution to 2. Because the predicted P/E of 14.1 is less than the actual P/E
of 18, the stock appears to be overvalued (selling at a higher multiple than is
justified by its fundamentals).

The cross-sectional regression method summarizes a large amount of data in a single
equation and can provide a useful additional perspective on a valuation. It is infrequently
used as a main tool, however, because it is subject to at least three limitations:

® The method captures valuation relationships for a specific time period and sample of
stocks. The predictive power of the regression for a different stock and different time
period is not known.

® The regression coefficients and explanatory power of the regressions tend to change
substantially over a number of years. The relationships between P/E and fundamen-
tals may thus change over time.

® Because regressions using this method are prone to the problem of multicollinearity
(correlation within linear combinations of the independent variables), interpreting
individual regression coefficients is difficult.

3.3 VALUATION The most common application of the P/E approach to valuation is to compare a stock’s

USING price multiple with a benchmark value of the multiple. This section explores these com-

COMPARABLES  parisons for P/Es. To apply the method of comparables using any multiple, an analyst must
follow these steps:

® Select and calculate the price multiple that will be used in the comparison.

® Select the comparison asset or assets.
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® Calculate the value of the multiple for the comparison asset. For a group of compar-
ison assets, calculate a mean or median value of the multiple for the assets. The re-
sult in either case is the benchmark value of the multiple.

e Compare the subject stock’s actual multiple with the benchmark value.

® When feasible, assess whether differences between the actual and benchmark values
of the multiple are explained by differences in the fundamental determinants of the
price multiple and modify conclusions about relative valuation accordingly.

The above bullet points provide the structure for this chapter’s presentation of the
method of comparables. Some practitioners will take the benchmark value of the multiple,
possibly subjectively adjusted for differences in fundamentals, as the basis for a point esti-
mate of value. This variation is illustrated in Example 4-11, Problem 2. We can apply this
discussion to P/Es. Choices for the P/E benchmark value that have appeared in practice
include

the P/E of the most closely matched individual stock,

¢ the average or median value of the P/E for the company’s peer group of companies
within an industry,

o the average or median value of the P/E for the company’s industry or sector,
o the P/E for a representative equity index, and
® an average past value of the P/E for the stock.

Because of averaging, valuation errors are probably less likely to occur when we use
an equity index or a group of stocks than when we use a single stock. Hence, the focus of
the following discussion will be the last four methods (we will illustrate a comparison with
a closely matched individual stock in the section on price to cash flow).

Economists and investment analysts have long attempted to group companies by
similarities and differences in their business operations. A country’s economy overall is
grouped most broadly into economic sectors or large industry groupings. These groupings
can change over time. As one example, Standard & Poor’s once divided the U.S. economy
into 11 sectors, shown in Table 4-4 (beginning with Basic Materials).'®

Companies in an economic sector share some characteristics that distinguish them
from companies in other sectors; however, a given sector usually contains businesses with
very distinct business operations. Analysts thus further sort companies into industries
within a sector. Many different government and investment industry classification schemes
exist. According to Standard & Poor’s, however, Consumer Cyclicals contains 23 indus-
tries, including Textiles with a P/E of 17.9 and Leisure Time Products with a P/E of 46.6."7
Within Textiles, there is a subgroup—Textiles (Apparel). Within Textiles (Apparel), Stan-
dard & Poor’s distinguishes peer groups of companies, or companies that are most similar
within an industry. For example, one Standard & Poor’s peer group in Textiles (Apparel) is

16 Standard & Poor’s has since revised its sector classifications to the following 10 sectors: Consumer
Discretionary, Consumer Staples, Energy, Financials, Health Care, Industrials, Information Technology,
Materials, Telecommunication, and Utilities. Consumer Discretionary, Industrials, and Information Technology
largely correspond to the old sectors Consumer Cyclicals, Capital Goods, and Technology, respectively; the
former Transportation sector has been folded into the new Industrial sector. Within the sectors, Standard &
Poor’s has also made revisions to its industry classifications. For more information, visit
www.spglobal.com/gics.html.

17 According to the June 2001 issue of the Industry Surveys: Monthly Investment Review.
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TABLE 4-4 Valuation of U.S. Sectors: P/E (as of 31 May 2001)

2000 2001E Long-Term Average
S&P 1500 224 235 26.5
S&P 500 25.1 23.8 17.8
Mid-Cap 400 22.6 204 23.8
Small-Cap 600 219 18.8 23.8
Basic Materials 24.7 26.4 26.3
Capital Goods 28.6 24.1 33.1
Communications Services 22.7 31.0 26.9
Consumer Cyclicals 24.2 225 21.3
Consumer Staples 31.7 28.9 28.7
Energy 14.7 14.3 21.6
Financial 194 16.7 13.0
Health Care 37.7 28.5 249
Technology 30.6 43.1 28.8
Transportation 18.3 16.3 20.7
Utilities 28.6 16.5 13.4

Source: Standard & Poor’s Industry Surveys: Monthly Investment Review (June 2001).

Hosiery/Intimate/Bridal Apparel, composed of nine companies that manufacture and sell
apparel in these categories.

An analyst could form even more-narrowly defined peer groups within the S&P peer
group. One tool for identifying similarities and differences among businesses being used
as comparables is financial ratio analysis. Financial ratios can point to contrasts in

® a company’s ability to meet short-term financial obligations (liquidity ratios),

® the efficiency with which assets are being used to generate sales (asset turnover ratios),

® the use of debt in financing the business (leverage ratios),

® the degree to which fixed charges such as interest on debt are met by earnings or cash
flow (coverage ratios), and

® profitability (profitability ratios).

With this understanding of terms in hand, we turn to presenting the method of com-
parables, beginning with industry peer groups and moving to comparison assets that are
progressively less closely matched to the stock. We then turn to using historical P/Es in
comparisons. Finally, we sketch how both fundamentals- and comparables-driven models
for P/Es can be used to calculate a value for the mature phase in a multistage DCF valuation.

3.3.T PEeeR COMPANY MULTIPLES

A business’s peer group of companies is frequently used for comparison assets. The advan-
tage to using a peer group is that the constituent companies are typically similar in their busi-
ness mix. This approach is consistent with the idea underlying the method of comparables—
that similar assets should sell at similar prices. The subject stock’s P/E is then compared to
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the mean or median P/E for the peer group to arrive at a relative valuation. Multiplying
the justified P/E by EPS, we can also arrive at an absolute value that can be compared
with the stock’s market price. The absolute value represents an estimate of intrinsic value
if the comparison assets were efficiently (fairly) priced.

EXAMPLE 4-10. A Simple Peer Group Comparison.

As a housing industry analyst at a brokerage firm, you are valuing Lennar Cor-
poration (NYSE: LEN), a U.S. builder of moderately priced homes with nationwide
operations. The valuation metric that you have selected is the trailing P/E. You are
evaluating the P/E using the median trailing P/E of peer group companies as the
benchmark value. LEN is in the homebuilding industry, and its peer group is
Homebuilders-National. Table 4-5 presents the relevant data.

TABLE 4-5 Trailing P/Es of U.S. National Homebuilders
(as of 9 November 2001)

Company Trailing P/E
Beazer Homes USA (NYSE: BZH) 6.83
Centex Corporation (NYSE: CTX) 7.36
D.R. Horton (NYSE: DHI) 7.99
Lennar Corporation (NYSE: LEN) 7.20
MDC Holdings (NYSE: MDC) 491
Pulte Homes (NYSE: PHM) 5.94
Ryland Group (NYSE: RYL) 6.70
Toll Brothers (NYSE: TOL) 6.29
Mean 6.65
Median (midway between 6.70 and 6.83) 6.77

Source: Morningstar, Inc.

Based on the data in Table 4-5, answer the following questions:
1. Given the definition of the benchmark stated above, state the benchmark
value of the P/E for LEN.

2. State whether LEN is relatively fairly valued, relatively overvalued, or rela-
tively undervalued, assuming no differences in fundamentals among the peer
group companies. Justify your answer.

3. Which stocks in the Homebuilders-National group appear to be relatively
undervalued using the mean trailing P/E as a benchmark? What further analysis
may be appropriate to confirm your answer?

Solution to 1. The median trailing P/E for the group is 6.77, so 6.77
represents the benchmark value of the multiple (the analyst chose to use the median
rather than the mean).

Solution to 2. LEN appears to be overvalued because its P/E is greater than
the median P/E of 6.77.
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Solution to 3. MDC, PHM, and TOL appear to be undervalued relative to
their peers because their trailing P/Es are lower than the mean P/E of 6.65. The
apparent differences in valuation may be explained by differences in risk and
expected growth rates compared with their peers. In addition, financial ratio analysis
may help analysts determine the precise dimensions along which businesses may
differ by risk and expected return.

In actual practice, analysts often find that the stock being valued has some significant
differences from the median or mean fundamental characteristics of the comparison assets.
In applying the method of comparables, analysts usually attempt to judge whether differ-
ences from the benchmark value of the multiple can be explained by differences in the fun-
damental factors believed to influence the multiple. The following relationships for P/E
hold, all else equal:

o If the subject stock has higher-than-average (or median) expected earnings growth, a
higher P/E than the benchmark P/E is justified.

o If the subject stock has higher-than-average (or median) risk (operating or financial),
a lower P/E than the benchmark P/E is justified.

Another perspective on the above two points is that for a group of stocks with comparable
relative valuations, the stock with the greatest expected growth rate (or the lowest risk) is the
most attractively valued, all else equal. Example 4-11, Problem 1, illustrates this principle.

One metric that appears to address the impact of earnings growth on P/E is the P/E-
to-growth (PEG) ratio. PEG is calculated as the stock’s P/E divided by the expected eamn-
ings growth rate. The ratio in effect calculates a stock’s P/E per unit of expected growth.
Stocks with lower PEGs are more attractive than stocks with higher PEGs, all else equal.
PEG is useful but must be used with care for several reasons:

¢ PEG assumes a linear relationship between P/Es and growth. The model for P/E in
terms of DDM shows that in theory the relationship is not linear.

® PEG does not factor in differences in risk, a very important component of P/Es.

® PEG does not account for differences in the duration of growth. For example, divid-
ing P/Es by short-term (five-year) growth forecasts may not capture differences in
growth in long-term growth prospects.

The way in which fundamentals can add insight to comparables is illustrated in Example
4-11.

EXAMPLE 4-11. A Peer Group Comparison Modified by Fundamentals.

Continuing with the valuation of homebuilders, you gather information on fun-
damentals related to risk (beta'®), profitability (five-year earnings growth forecast),
and valuation (trailing and leading P/E). These data are reported in Table 4-6, which
lists companies in order of descending earnings growth forecasts. The use of leading
P/Es recognizes that differences in trailing P/Es could be the result of transitory
effects on earnings.

'* In comparables work, analysts may also use other measures of risk, for example financial leverage.




Price to Earnings 199

Table 4-6 Valuation Data for U.S. National Homebuilders

(as of 9 November 2001)

Trailing Leading Five-Year EPS Leading

P/E P/E Growth Forecast PEG Beta

TOL 6.29 6.43 14.60% 0.44 1.05
DHI 7.99 7.37 14.20% 0.52 1.40
LEN 7.20 7.12 14.00% 0.51 1.45
BZH 6.83 7.29 14.00% 0.52 1.00
CTX 7.36 7.63 13.30% 0.57 1.20
MDC 491 5.93 13.30% 0.45 1.05
RYL 6.70 7.76 11.80% 0.66 1.20
PHM 5.94 6.08 11.70% 0.52 1.05
Mean 6.65 6.95 13.36% 0.52 1.18
Median 6.77 7.21 13.65% 0.52 1.13

Source: Morningstar, Inc.

Based on the data in Table 4-6, answer the following questions:

1. In Example 4-10, Problem 3, MDC, PHM, and TOL were identified as possi-
bly relatively undervalued compared with the peer group as whole. Using in-
formation relating to profitability and risk, which of the three stocks appears
to be the relatively most undervalued? Justify your answer with three reasons.

2. TOL has a consensus year-ahead EPS forecast of $5.48. Suppose that the me-
dian P/E of 7.21 for the peer group is subjectively adjusted upward to 7.5 for
the justified P/E for TOL, reflecting TOL’s lower risk and superior fundamen-
tals. Estimate TOL’s intrinsic value.

3. TOL’s current market price is $35.25. State whether TOL appears to be fairly
valued, overvalued, or undervalued on an absolute basis, given your answer to
Problem 2 above.

Solution to 1.  Among MDC, PHM, and TOL, TOL appears to represent the
greatest undervaluation, according to the data in Table 4-6. Of the three stocks,
TOL has

® the highest five-year consensus earnings growth forecast,
® the lowest PEG based on leading P/E, and
® the same level of risk as measured by beta.

Solution to 2. $5.48 X 7.50 = $41.10 is an estimate of intrinsic value.
Because the adjustment is subjective, we might prefer to say that TOL should trade
at a premium to $5.48 X 7.21 = $39.51.

Solution to 3. Because $41.10 is greater than $35.25, TOL appears to be
undervalued on an absolute basis.
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Analysts frequently compare a stock’s multiple with the median or mean value of the
multiple for larger sets of assets than a company’s peer group. As one example, Value Line
reports a relative P/E that is calculated as the stock’s current P/E divided by the median
P/E under Value Line review. The less closely matched the stock is to the comparison as-
sets, the more dissimilarities are likely to be present to complicate the interpretation. Ar-
guably, however, the larger the number of assets, the more likely it is that mispricings of in-
dividual assets cancel out. For example, during the 1998-2000 Internet boom, valuation
relative to the overall market was more likely to point to the possibility of a crash in
2000-2001 than valuation relative to other Internet stocks alone. The next sections exam-
ine these larger groups.

3.3.2 INDUSTRY AND SECTOR MULTIPLES

Mean or median industry P/Es, as well as economic sector P/Es, are frequently used in rel-
ative valuation. The median is insensitive to outliers. Many databases, however, report only
mean values of multiples for industries. The mechanics of using industry multiples are
identical to the case of peer group comparisons. We make a comparison of a stock’s multi-
ple to the mean or median multiple for the company’s industry, taking account of relevant
fundamental information.

The analyst may want to explore whether the comparison assets themselves are effi-
ciently priced. This will give insight into whether the relative valuation (justified P/E based
on comparables) accurately reflects absolute intrinsic value.

EXAMPLE 4-12.  Relative Industry Valuation.

In general, the U.S. pharmaceutical industry traded at a substantial premium to the
market (S&P 500) in the years 1951 to 1993." In the early 1990s, the industry’s
relative valuation was at its lowest level and priced at a discount to the market. Had
the U.S. pharmaceutical industry prospects changed?

To some extent, the industry outlook had changed due to the prospect of U.S.
health care reform and secular changes in the industry in the early 1990s. Nevertheless,
stocks in this sector continued to rise dramatically through the year 2000. Recent
S&P industry data indicate that as of 31 May 2001, the U.S. pharmaceutical industry
was trading at an average P/E of 33.7 compared to an S&P 500 P/E of 25.1—once
again, at a premium to the market.

3.3.3 OVERALL MARKET MULTIPLE

Although the logic of the comparables approach points to industry and peer companies as
comparison assets, equity market indexes also have been used as comparison assets. The
mechanics of using the method of comparables are not changed, although the user should
be cognizant of any size differences between the subject stock and the stocks in the se-
lected index. The question of whether the overall market is fairly priced has captured ana-
lyst interest over the entire history of investments. We mentioned one approach to market
valuation (using a DDM) in Chapter 2. We end the discussion of using an equity market
index as a comparison asset with two topical developments in market valuation.

' The example draws on information in Haley (1993).

e b 5 e
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EXAMPLE 4-13. Valuation Relative to the Market.

You are analyzing three large-cap European stock issues with approximately equal
earnings growth prospects and risk. As one step in your analysis, you have decided
to check valuations relative to the Financial Times Stock Exchange (FTSE) Eurotop
300, an index of Europe’s 300 largest companies. Table 4-7 provides the data.

TABLE 4-7 Comparison with an Index Multiple (prices and EPS in €)

FTSE
As of 28 February 2002 Stock A° Stock B Stock C  Eurotop 300
Current price 23 50 260 1229
P/E 2003E 20 25.5 20 232

Five-year average P/E (as a 80 110 105
percent of Eurotop 300 P/E)

Source: Bank Leu Stock Guide (March 2002) for FTSE Eurotop 300 data.

Based only on the data in Table 4-7, answer the following questions:
1. Which stock appears relatively undervalued against the FTSE Eurotop 300?

2. State the assumption underlying the five-year average P/E comparisons.

Solution to 1. Stock C appears to be undervalued against the FTSE Eurotop
300. Stock A and Stock C both are trading at a P/E of 20 relative to 2003 estimated
earnings, versus a P/E of 23.2 for the market. But Stock A has historically traded at
P/E reflecting a 20 percent discount to the market (which would equal a P/E of 0.8
X 23.2 = 18.6). In contrast, Stock C has usually traded at a premium to the market
P/E but now trades at a discount to it. Stock B trades at a high P/E, in line with its
historical relationship to the market P/E (1.1 X 23.2 = 25.5).

Solution to 2. Using historical relative valuation information in investment
decisions relies on an assumption of stable underlying economic relationships (that
the past is relevant for the future).

Because many equity indexes are market capitalization weighted, most vendors re-
port the average market P/E with the individual P/Es weighted by the company’s market
capitalization. As a consequence, the largest constituent stocks heavily influence the calcu-
lated P/E. To the extent there are systematic differences in the P/Es by market capitaliza-
tion, differences from the index’s multiple may be explained by such effects. For stocks in
middle capitalization ranges in particular, the analyst should favor using the median P/E
for the index as the benchmark value of the multiple.”
As with other comparison assets, the analyst may be interested in whether the equity
index itself is efficiently priced. A common comparison is the index’s P/E in relation
to historical values. For example, the current P/E of 27.83 for the Dow Jones Industrial

%0 The differences can be substantial. For example, as of 31 October 2001, including only stocks with positive
earnings, the market-cap-weighted mean P/E for the S&P 500 was 25.8 but the median P/E was 22.
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Average as of 31 October 2001 was well above the 10-year average P/E of 17.4 reported by
Value Line through 2000. Using a broader index of stocks over the 1871-1996 period,
Siegel (1998) computed a long-term median P/E for U.S. stocks of 13.70. Two potential
justifications for a higher P/E are lower interest rates and higher expected growth rates. An
alternative hypothesis is that the market as a whole is currently overvalued or, alternatively,
that earnings are abnormally low. The use of past data relies on the key assumption that the
past (sometimes the distant past) is relevant for the future.

Other methods of examining market valuation have been used as well. Chapter 2
mentioned the use of DCF models. Examples 4-14 and 4-15 illustrate other approaches.

EXAMPLE 4-14. The Fed Model.

One of the main drivers of P/E for the market as a whole is the level of interest
rates. The inverse relationship between value and interest rates can be seen from the
expression of P/E in terms of fundamentals, because the risk-free rate is one
component of the required rate of return that is inversely related to value. The U.S.
Federal Reserve Board of Governors uses one such valuation model that relates the
inverse of the S&P 500 P/E, the earnings yield, to the yield to maturity on 10-year
Treasury bonds. As already defined in Section 3.1.1, Earnings yield = E/P, where
the Fed uses expected earnings for the next 12 months in calculating this ratio.

The model asserts that the market is overvalued when the stock market’s
current earnings yield is less than the 10-year Treasury bond yield. The intuition is
that when Treasury bonds yield more than the earnings yield on the stock market,
which is riskier than bonds, stocks are an unattractive investment. Figure 4-1 shows
the historical indications of market overvaluation by performance of this model.

FIGURE 4-1 The Fed Stock Valuation Model
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* 1/B/E/S consensus estimates of earnings over the coming 12 months divided by S&P 500 Index.
Reprinted with permission of Dr. Edward Yardeni.

Figure 4-1 shows that, in general, the earnings yield has tracked the 10-year

Treasury bond yield quite closely. Interestingly, the model indicated that the S&P 500

1
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was overvalued at the beginning of 2000, a year in which the S&P 500 returned
—9.1 percent. According to the model, the justified or fair-value P/E for the S&P 500
is the reciprocal of the 10-year T-bond yield. As of 1 March 2002, with a 10-year
T-bond yielding 4.975 percent, the justified P/E on the S&P 500 was 1/0.04975 =
20.1, according to the model. The leading P/E for the S&P 500 as of same date based
on the consensus 2002 EPS from First Call/Thomson Financial was 29.6.

Earlier, we presented an expression for the justified P/E in terms of the Gordon
growth model. That expression indicates that the expected growth rate in dividends or
earnings is a variable entering into the intrinsic value of a stock (or an index of stocks).
That variable is lacking in the Fed model.”" Example 4-15 presents a model that takes a
step toward addressing these concerns.

EXAMPLE 4-15. The Yardeni Model.

Yardeni (2000) developed a model that incorporates the expected growth rate in
earnings—a variable that is missing in the Fed model.” Yardeni’s model is

CEY = CBY — b X LTEG + Residual

CEY is the current earnings yield on the market index, CBY is the current Moody’s
A rated corporate bond yield, and LTEG is the consensus five-year earnings growth
rate forecast for the market index. The coefficient b measures the weight the market
gives to five-year earnings projections (recall that the expression for P/E in terms of
the Gordon growth model is based on the long-term sustainable growth rate and
that five-year forecasts of growth may not be sustainable). Note that although CBY
incorporates a default risk premium relative to T-bonds, it does not incorporate an
equity risk premium per se (for example, in the bond yield plus risk premium
model for the cost of equity, presented in Chapter 2, we added 300 to 400 basis
points to a corporate bond yield).

Yardeni has found that the historical coefficient b has averaged 0.10. Noting
that CEY is E/P and taking the inverse of both sides of this equation, Yardeni
obtains the following expression for the justified P/E on the market:

P 1

E  (CBY — b X LTEG)

Consistent with valuation theory, in Yardeni’s model, higher current corporate bond

yields imply a lower justified P/E, and higher expected long-term growth results in

2! The earnings yield is in fact the expected rate of return on a no-growth stock (under the assumption that price
equals value). See Equation 2-20 in Chapter 2, setting price equal to value: P, = E/r + PVGO. Setting the
present value of growth opportunities equal to zero and rearranging, r = E/P,.

22 This model is presented as one example of more-complex models than the Fed model. Economic analysts at
most investment companies have their own models that incorporate growth and historical relationships of
market indices and government bonds.




204

Chapter 4 Market-Based Valuation: Price Multiples

a higher justified P/E. Yardeni’s model uses a five-year growth forecast as a proxy
for longer-term growth. Figure 4-2 illustrates the fair value predictions of the
Yardeni model for the S&P 500.

FIGURE 4-2 The Yardeni Stock Valuation Model
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* Fair Value is I/B/E/S forward earnings (E) divided by difference between Moody’s
A-rated corporate bond yield (CBY) and fraction (b) (as shown above) of consensus
5-year earnings growth (LTEG)

P = E/(CBY - b x LTEG)

Reprinted with permission of Dr. Edward Yardeni.

Figure 4-2 shows that in the years 1997 through 1999, the S&P 500 appeared to
be overvalued using the historical weighting of 0.10 on growth; at the end of 1999,
the model required a 0.25 weighting on growth to justify the market valuation,
possibly indicating too much optimism was built into prices. As of 1 March 2002,
with 10-year A rated corporates yielding 5.65 percent and LTEG equal to 7 percent
based on First Call/Thomson Financial data, using the historical weighting of 0.10,
the justified P/E on the S&P 500 was 1/(0.0565 — 0.10 X 0.07) = 20.2, essentially
the same as the Fed model prediction.

3.3.4 OwN HisTORICAL P/E COMPARISONS

As an alternative to comparing a stock’s valuation with that of other stocks, another tradi-
tion uses past values of a stock’s own P/E as a basis for comparison. Underlying this use is
the idea that a stock’s P/E may regress to historical average levels. A benchmark value can
be obtained in a variety of ways with this approach. Value Line reports as a “P/E median”
a rounded average of four middle values of a stock’s average annual P/E for the previous
10 years. The five-year average trailing P/E is another reasonable alternative. In general,
trailing P/Es are more commonly used than leading P/Es in such computations. Besides
“higher” and “lower” comparisons with this benchmark, justified price based on this ap-
proach may be calculated as follows:

Justified price = (Benchmark value of own historical P/Es) 4-1)
X (Most recent EPS)
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Normalized EPS replaces most recent EPS in Equation 4-1 when EPS is negative and as
otherwise appropriate (see Section 3.1.1).

EXAMPLE 4-16. Valuation Relative to Own Historical P/Es.

As of the beginning of 2001, you are valuing the Bank of Nova Scotia (TSE:
BNS.TO), Canada’s fourth-largest bank in terms of assets. You are investigating the
method of comparables using BNS.TO’s five-year average P/E as the benchmark
value of the multiple. Table 4-8 presents the data.

TABLE 4-8 Historical P/Es for BNS.TO

2000 1999 1998 1997 1996  Overall Mean

Average annual P/E 9.7 11.1 12.8 11.0 8.0 10.5

Source: The Value Line Investment Survey.

1. State a benchmark value for BNS.TO’s P/E.
2. Given 2000 EPS of CAD3.55, calculate a justified price for BNS.

Solution to 1. From Table 4-8, this benchmark value is 10.5.
Solution to 2. The calculation is 10.5 X CAD3.55 = CAD37.28.

Changes in the interest rate environment and economic fundamentals over different
time periods are a limitation to using an average past value of P/E for a stock as a bench-
mark. One specific caution is that inflation can distort the economic meaning of reported
earnings. Consequently, comparisons of own P/E with average P/E, calculated with respect
to a period with a different inflationary environment, can be misleading.”® Further, analysts
should be alert to the impact of changes in a company’s business mix over time on valua-
tion levels. If the company’s business has changed substantially over the time period ex-
amined, the method based on own past P/Es is prone to error.

3.3.5 USsING P/Es 10 OBTAIN TERMINAL VALUE IN MULTISTAGE
DiviDEND DISCOUNT MODELS

In valuing a stock using a DDM, whether using a multistage model or modeling within a
spreadsheet (forecasting cash flows individually up to some horizon), the accurate estima-
tion of the terminal value of the stock is important. The key condition that must be satisfied is
that terminal value reflects earnings growth that the company can sustain in the long run. An-
alysts frequently use price multiples to estimate terminal value, in particular P/Es and P/Bs.
We can call such multiples terminal price multiples. Some choices available to the analyst

23 In the presence of inflation, reported earnings can overstate the real economic value of earnings that investors
in principle are concerned about. Investors may value a given amount of reported earnings less during inflationary
periods, tending to lower observed P/Es during such periods. For more details, see Bodie, Kane, and Marcus
(2001).
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in the multiples approach (where n is the point in time at which the final stage begins) include
the following:

Terminal price multiple based on fundamentals
Analysts may restate the Gordon growth model value as a multiple by dividing it by B, or

E,, (for a trailing terminal price multiple) or by B, or E, . (for a leading terminal price
multiple). Of course, multiplying by the same value of the fundamental gives estimated
terminal value. Because of their familiarity, multiples may be a useful way to communicate
an estimate of terminal value.

Terminal price multiple based on comparables

The expression for terminal value (using P/E as an example) is

V,, = Benchmark value of trailing P/E X E,,

or

V., = Benchmark value of leading P/E X E,
Analysts have used various choices for the benchmark value, including

® median industry P/E,
e average industry P/E, and
® average of own past P/Es.

The use of a comparables approach has the strength that it is entirely grounded in market
data. In contrast, the Gordon growth model calls for specific estimates (the required rate of
return, the dividend payout ratio, and the expected mature growth rate) and is very sensi-
tive to perturbations in those estimates. A possible disadvantage to the comparables ap-
proach, however, is that when the benchmark value reflects mispricing (over- or under-
valuation), so will the estimate of terminal value.

EXAMPLE 4-17. Valuing the Mature Growth Phase Using P/Es.

As an energy analyst, you are valuing the stock of an oil exploration company. You
have projected earnings and dividends three years out (to # = 3), and you have
gathered the following data and estimates:

Required rate of return = 0.10

Industry average ROE = 0.13
E; = $3.00
o Industry average P/E = 14.3

.

® Average dividend payout rate for mature companies in the market = 0.45
°

[ J

On the basis of the above information, answer the following questions:

1. Calculate terminal value based on comparables.
2. Contrast your answer in Problem 1 to an estimate of terminal value using the

Gordon growth model.
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Solutionto 1. 'V, = Benchmark value of P/E X E, = 14.3 X $3.00 = $42.90

Solution to 2. 1In the sustainable growth rate expression, g = b X ROE, we
can use (1 — 0.45) = 0.55 = b, and ROE = 0.13 (the industry average), obtaining
g = b X ROE = 0.55 X 0.13 = 0.0715. Given the required rate of return of 0.10,
we obtain the estimate $3.00(0.45)(1.0715)/(0.10 — 0.0715) = $50.76. In this case,
the Gordon growth model estimate of terminal value is ($50.76 — $42.90)/$42.90 =
0.1832, or 18.3 percent higher than the estimate based on multiples.

4 PRICE TO BOOK VALUE

The ratio of market price per share to book value per share (P/B), like P/E, has a long his-
tory of use in valuation practice (as discussed in Graham and Dodd 1934). In Block’s 1999
survey of AIMR members, book value ranked distinctly behind earnings and cash flow, but
ahead of dividends, of the four factors surveyed.?* According to the Merrill Lynch Institu-
tional Factor Survey, in the years 1989 to 2001, P/B has been only slightly less popular
than P/E as a factor consistently used among institutional investors.”>

In the P/E ratio, the measure of value (EPS) in the denominator is a flow variable re-
lating to the income statement. In contrast, the measure of value in the P/B’s denominator
(book value per share) is a stock or level variable coming from the balance sheet. Intu-
itively, book value per share attempts to represent the investment that common sharehold-
ers have made in the company, on a per-share basis. (Book refers to the fact that the meas-
urement of value comes from accounting records or books, in contrast to market value.) To
define book value per share more precisely, we first find shareholders’ equity (total assets
minus total liabilities). Because our purpose is to value common stock, we subtract from
shareholders’ equity any value attributable to preferred stock; we thus obtain common
shareholders’ equity or the book value of equity (often called simply book value).?® Di-
viding book value by the number of common stock shares outstanding, we obtain book
value per share, the denominator in the P/B.

In the balance of this section, we present the reasons analysts have offered for using
P/B as well as possible drawbacks to its use. We then illustrate the calculation of P/B and
discuss the fundamental factors that drive P/B. We end the section by showing the use of
P/B based on the method of comparables.

Analysts have offered several rationales for the use of the P/B:

® Because book value is a cumulative balance sheet amount, book value is generally
positive even when EPS is negative. We can generally use P/B when EPS is negative,
whereas P/E based on a negative EPS is not meaningful.

24 Earnings received a ranking of 1.55, cash flow a ranking of 1.65, book value a ranking of 3.29, and dividends
aranking of 3.51, where 1, 2, 3, and 4 were assigned to inputs ranked first, second, third, and last in importance
in averaging responses.

2% From 1989 to 2001, an average of 37.3 percent of respondents reported consistently using P/B in valuation,
compared with 40.4 percent for earnings yield (the reciprocal of P/E rather than P/E was the actual variable
surveyed by Merrill Lynch).

6 If we were to value a company as a whole, rather than just the common stock, we would not exclude the value
of preferred stock from the computation.
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® Because book value per share is more stable than EPS, P/B may be more meaningful
than P/E when EPS is abnormally high or low, or is highly variable.

® As a measure of net asset value per share, book value per share has been viewed as
appropriate for valuing companies composed chiefly of liquid assets, such as fi-
nance, investment, insurance, and banking institutions (Wild, Bernstein, and Subra-
manyam 2001, p. 233). For such companies, book values of assets may approximate
market values.

® Book value has also been used in the valuation of companies that are not expected to
continue as a going concern (Martin 1998, p. 22).

e Differences in P/Bs may be related to differences in long-run average returns, ac-
cording to empirical research.”’

Possible drawbacks of P/Bs in practice include the following:

® Other assets besides those recognized in accounting may be critical operating fac-
tors. For example, in many service companies, human capital—the value of skills
and knowledge possessed by the workforce—is more important than physical capital
as an operating factor.

® P/B can be misleading as a valuation indicator when significant differences exist
among the level of assets used by the companies under examination. Such differ-
ences may reflect differences in business models, for example.

® Accounting effects on book value may compromise book value as a measure of
shareholders’ investment in the company. As one example, book value can understate
shareholders’ investment as a result of the expensing of investment in research and
development (R&D). Such expenditures often positively affect income over many
periods and in principle create assets. Accounting effects such as these can impair
the comparability of P/B across companies and countries.”®

® In the accounting of most countries, including the United States, book value largely
reflects the historical purchase costs of assets, as well as accumulated accounting
depreciation expenses. Inflation as well as technological change eventually drive a
wedge between the book value and the market value of assets. As a result, book value
per share often poorly reflects the value of shareholders’ investments. Such effects
can impair the comparability of P/Bs across companies, for example when signifi-
cant differences exist in the average age of assets among companies being compared.

Example 4-18 illustrates one possible disadvantage to using P/B in valuation.

EXAMPLE 4-18. Differences in Business Models Reflected in Differences
in P/Bs.

Dell Computer Corporation (Nasdaq NMS: DELL), Apple Computer (Nasdaq NMS:
AAPL), Gateway (NYSE: GTW), and Compaq Computer Corporation (NYSE:
CPQ) compete with each other in the personal computer industry. Table 4-9 gives
valuation data for these companies according to P/B, as of the end of 2001.

%7 See Bodie, Kane, and Marcus (2001) for a brief summary of the empirical research.

*® For example, in some countries the values of brand name assets created by advertising are recognized on the
balance sheet; in the United States, they are not.

S
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4.1 DETERMINING
BOOK VALUE

TABLE 4-9 P/Bs for Four Peer Companies

Company P/B
Dell 14.42
Apple 1.76
Gateway 1.83
Compaq 1.23

Source: Morningstar, Inc.

Dell is an assembler rather than a manufacturer, uses a just-in-time inventory
system for parts needed in assembly, and sells built-to-order computers directly to
the end consumer. Just-in-time inventory systems attempt to minimize the amount
of time that parts needed for building computers are held in inventory. How can
these practices explain the much higher P/B of Dell compared with the P/Bs of peer
group stocks?

Because Dell assembles parts manufactured elsewhere, it requires smaller
investments in fixed assets than it would if it were a manufacturer; this translates
into a smaller book value per share. The just-in-time inventory system reduces
Dell’s required investment in working capital. Because Dell does not need to
respond to the inventory needs of large resellers, its need to invest in working
capital is reduced. The overall effect of this business model is that Dell generates its
sales on a comparatively small base of assets. As a result, Dell’s P/B is not
comparable with those of its peer group, and the question of relative valuation is
not resolved by the comparison in Table 4-9. Using P/B as a valuation indicator
effectively penalizes Dell’s efficient business model.”

In this section, we illustrate the calculation of book value and how analysts may adjust
book value to improve the comparability of P/B ratios across companies. To compute book
value per share, we need to refer to the business’s balance sheet, which has a shareholders’
(or stockholders’) equity section. The computation of book value is as follows:

® (Shareholders’ equity) — (Total value of equity claims that are senior to common
stock) = Common shareholders’ equity

® (Common shareholders’ equity)/(Number of common stock shares outstanding) =
Book value per share

Possible senior claims to common stock include the value of preferred stock and dividends
in arrears on preferred stock.”® Example 4-19 illustrates the calculation.

2 There is a second reason for Dell’s relatively high P/B; Dell’s substantial share repurchases have reduced its
book value per share in the years preceding this data.

30 Some preferred stock issues have the right to premiums (liquidation premiums) if they are liquidated. If
present, these premiums should be deducted as well.
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EXAMPLE 4-19. Computing Book Value per Share.
Ennis Business Forms (NYSE: EBF), a wholesale manufacturer of custom business
forms and other printed business products, reported the balance sheet given in Table
4-10 for its fiscal year ending 28 February 2001.
Table 4-10 Ennis Business Forms Balance Sheet (in thousands, except
per-share amounts)
28 Feb 2001
Assets
Current Assets:
Cash and cash equivalents $ 8,964
Short term investments 980
Net receivables 29,957
Inventory 13,088
Unbilled contract revenue 364
Other current assets 4,910
Total Current Assets 58,263
Noncurrent Assets:
Investment securities 2,170
Net property, plant, and equipment 57,781
Goodwill 23,615
Other assets 1,025
Total Assets $ 142,854
Liabilities and Shareholders’ Equity
Current Liabilities:
Current installments of long-term debt $4,176
Accounts payable 6,067
Accrued expenses 7,665
Total Current Liabilities 17,908
Noncurrent Liabilities:
Long-term debt 23,555
Deferred credits 9,851
Total Liabilities 51,314
Shareholders’ Equity:
Common stock ($2.50 par value. Authorized 40,000,000 53,125
issued 21,249,860)
Additional paid-in capital 1,040
Retained earnings 127,817
Treasury stock (cost of 4,979,095 shares repurchased in 2001) (90,442)
Total Shareholders’ Equity 91,540
Total Liabilitiecs and Shareholders’ Equity $ 142,854
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The entries in the balance sheet should be familiar. Treasury stock results from
share repurchases (or buybacks) and is a deduction (recorded at cost above) to
reach shareholders’ equity. For the number of shares to be used in the divisor, we
take 21,249,860 shares issued (under Common stock) and subtract 4,979,095 shares
repurchased in 2001 to get 16,270,765 shares outstanding.

shares outstanding) = $91,540,000/16,270,765 = $5.63.

1. Using the data in Table 4-10, calculate book value per share as of 28 February
2001.

2. Given a closing price per share for EBF of $8.42 as of 4 June 2001, and your
answer to Problem 1, calculate EBF’s P/B as of 4 June 2001.

Solution to 1. (Common shareholders’ equity)/(Number of common stock

Solution to 2. P/B = $8.42/$5.63 = 1.5.

Example 4-19 illustrated the calculation of book value per share without any adjust-

ments. Adjusting P/B has two purposes: (1) to make P/B more accurately reflect the value
of shareholders’ investment and (2) to make P/B more useful for comparisons among
different stocks.

® Some services and analysts report a tangible book value per share. Computing tan-

gible book value per share involves subtracting reported intangible assets from the
balance sheet from common shareholders’ equity. The analyst should be familiar
with the calculation. However, from the viewpoint of financial theory, the general ex-
clusion of all intangibles may not be warranted. In the case of individual intangible
assets such as patents, which can be separated from the entity and sold, exclusion
may not be justified. Exclusion may be appropriate, however, for goodwill from ac-
quisitions. Goodwill represents the excess of the purchase price of an acquisition
over the net asset value of tangible assets and specifically identifiable intangibles.
Many analysts feel that goodwill does not represent an asset, because it is not sepa-
rable and may reflect overpayment for an acquisition.

For book value per share to most accurately reflect current values, the balance sheet
should be adjusted for significant off-balance-sheet assets and liabilities and for differ-
ences in the fair value of these assets/liabilities from recorded accounting amounts.*'
Internationally, accounting methods currently report some assets/liabilities at historical
cost (with some adjustments) and others at fair value.*” For example, assets such as
land or equipment are reported at their historical acquisitions cost, and in the case of
equipment are being depreciated over their useful lives. These assets may have appre-
ciated over time, or they may have declined in value more than is reflected in the
depreciation computation. Other assets such as investments in marketable securities
are reported at fair market value. Reporting assets at fair value would make P/B more
relevant for valuation (including comparisons among companies).

31 An example of an off-balance sheet liability is a guarantee to pay a debt of another company in the event of
that company’s default. See Chapter 11 of White, Sondhi, and Fried (1998).

32 Fair value has been defined as the price at which an asset or liability would change hands between a willing
buyer and a willing seller when the former is not under any compulsion to buy and the latter is not under any
compulsion to sell.
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® Certain adjustments may be appropriate for comparability. For example, one com-
pany may use FIFO and a peer company may use LIFO, which in an inflationary en-
vironment will generally understate inventory values. To more accurately assess the
relative valuation of the two companies, the analyst should restate the book value of
the company using LIFO to what it would be on a FIFO basis. Example 4-20 illus-
trates this and other adjustments to book value.*®

Regarding the second bullet point, over the last few years, there has been a trend among ac-
counting standard setters toward a fair value model—more assets/liabilities are stated at fair
value. If this trend continues, the need for adjustments will be reduced (but not eliminated).

EXAMPLE 4-20. Adjusting Book Value.
Edward Stavros is a junior analyst at a major U.S. pension fund. Stavros is
researching Harley Davidson (NYSE: HDI) for the fund’s Consumer Cyclical
portfolio. Stavros is particularly interested in determining Harley Davidson’s relative
P/B. He obtains the condensed balance sheet for Harley Davidson from Edgar Online
(a computerized database of U.S. SEC filings); his data are shown in Table 4-11. 5
TABLE 4-11 Harley Davidson Condensed Consolidated Balance Sheet
(in thousands)
31 Dec 2000
Assets
Current Assets:
Cash and cash equivalents $ 419,736
Accounts receivable, net 98,311 j
Finance receivables, net 530,859
Inventories 191,931
Other current assets 56,427
Total Current Assets 1,297,264
Noncurrent Assets:
Finance receivables, net 234,091
Property, plant, and equipment, net 754,115
Goodwill 54,331
Other assets 96,603
Total Assets $ 2,436,404
Liabilities and Shareholders’ Equity
Current Liabilities:
Accounts payable $ 169,844
Accrued and other liabilities 238,390
Current portion of finance debt 89,509
Total Current Liabilities 497,743

3 For a complete discussion of balance sheet adjustments, see “Analysis of Financial Statements: A Synthesis,”
in White, Sondhi, and Fried (1998).
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Noncurrent Liabilities:

Finance debt 355,000
Other long-term liabilities 97,340
Postretirement health care benefits 80,666
Contingencies
Shareholders’ Equity: 1,405,655
Total Liabilities and Shareholders’ Equity $ 2,436,404

Stavros computes book value per share initially by dividing total shareholders’
equity ($1,405,655,000) by the number of shares outstanding at 31 December
2000 (302,070,745). The resulting book value per share is $4.65. Stavros then
realizes that he must examine the full set of financial statements to assess the impact
of accounting methods on balance sheet data. Harley Davidson’s footnotes indicate
that the company uses the LIFO inventory method. Inventories on a FIFO basis are
presented in the company’s footnotes at $210,756,000. Additionally, an examination
of Harley’s pension footnotes indicates that the pension plan is currently overfunded
but that accounting rules require the recognition of a net liability of $21,705,000.
This overstatement of a liability is somewhat offset by an underfunded post-
retirement health care plan that understates liabilities by $15,400,000.

Stavros makes the following adjustments on an after-tax basis (HDI’s average
tax rate is 37 percent) to his book value computation (in dollars):

Total Shareholders Equity $1,405,655,000
Plus Inventory Adjustment 18,825,000 X 0.63 = 11,859,750
Plus Pension Adjustment 21,705,000 X 0.63 = 13,674,150
Less Post-Retirement Adjustment 15,400,000 X 0.63 = (9,702,000)
Adjusted Book Value $1,421,486,900
Adjusted Book Value per Share $4.71

In the above calculations, the after-tax amount is found by multiplying the pretax
amount by (1 — 0.37) = 0.63. Stavros is putting all the company’s inventory
valuation on a FIFO basis for comparability. Using after-tax amounts is necessary
because if Harley Davidson were to change its inventory method to FIFO, the
change would result in higher taxes as HDI liquidates old inventory. Although
inventory on the balance sheet would increase by $18,825,000, taxes payable would
also increase (or cash would decrease). As a result, the net effect on book value
equals the change in inventory less the associated tax increase.

In conclusion, adjusted book value per share is $4.71.>* Based on a price of
$42.00 shortly after year-end, HDI has a P/B (adjusted basis) of $42/$4.71 = 8.9.
Outstanding stock options could dilute both book value per share figures by $0.07,
which would have a small impact on these ratios.

34 The calculation of tangible book value per share (adjusted basis for inventory accounting method) is as follows:

Adjusted Book Value $1,421,486,900
Less Goodwill (54,331,000)
Tangible Adjusted Book Value $1,367,155,900
Tangible Adjusted Book Value per Share $4.53

and price to tangible book value is 9.3.
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4.2 VALUATION
BASED ON
FORECASTED
FUNDAMENTALS

We can use fundamental forecasts to estimate a stock’s justified P/B. For example, as-
suming the Gordon growth model and using the expression g = b X ROE for the sustain-
able growth rate, the expression for the justified P/B based on the most recent book value
(B) is™

Po _ROE ~ ¢ 4-2)
B, r—g

For example, if a business’s ROE is 12 percent, its required rate of return is 10 percent, and
its expected growth rate is 7 percent, then its justified P/B based on fundamentals is (0.12 —
0.07)/(0.10 — 0.07) = 1.7.

Equation 4-2 states that the justified P/B is an increasing function of ROE, all else
equal. Because the numerator and denominator are differences of ROE and 7, respectively,
from the same quantity, g, what determines the justified P/B in Equation 4-2 is ROE in re-
lation to the required rate of return, . The larger ROE is in relation to 7, the higher the jus-
tified P/B based on fundamentals.*®

A practical insight from Equation 4-2 is that we cannot evaluate whether a particular
value of the P/B reflects undervaluation without taking into account the business’s prof-
itability. Equation 4-2 suggests as well that given two stocks with the same P/B, the one
with the higher ROE is relatively undervalued, all else equal. These relationships have
been confirmed using cross-sectional regression analysis.>’

Further insight into the P/B comes from the residual income model, which was men-
tioned in Chapter 2 and which we will discuss in detail in Chapter 5. The expression for the
justified P/B based on the residual income valuation is*®

Py 1+ Present value of expected future residual earnings
B() B BO

(4-3)

35 According to the Gordon growth model, Vg = E; X (1 — b)/(r — g). Defining ROE = E /By, so E, = By X
ROE, and substituting for E, into the prior expression, we have V, = By X ROE X (1 — b)/(r — g), giving
Vo/By = ROE X (1 — b)/(r — g). The sustainable growth rate expression is g = b X ROE. Substituting b =
g/ROE into the expression just given for Vy/B,, we have V,/By = (ROE — g)/(r — g). Because justified price is
intrinsic value, V;, we obtain Equation 4-2.

% This relationship can be seen clearly if we set g = O (the no-growth case): Py/B, = ROE/r.

37 Harris and Marston (1994) perform a regression of B/MV (book to market, the inverse of the P/B) against
variables for growth (mean analyst forecasts) and risk (beta) for a large sample of companies over the period
July 1982 to December 1989. The estimated regression was

B/MYV = 1.172 — 4.15 X Growth + 0.093 X Risk (R* = 22.9%)

The coefficient of —4.15 indicates that expected growth was negatively related to B/MV, and, as a consequence,
positively related to P/B. Risk was positively related to B/MV and thus negatively related to P/B. Both variables
were statistically significant with growth having the greatest impact. Fairfield (1994) also found that P/Bs are
related to future expectations of ROE in the predicted fashion.

38 Noting that (ROE — r) X B, would define a level residual income stream, we can show that Equation 4-2
is consistent with Equation 4-3 (a general expression) as follows. In Py/B, = (ROE — g)/(r — g), we can
successively rewrite the numerator (ROE — g) + r —r = (r ~ g) + (ROE — r), so Py/By = [(r — g) +
(ROE — nNl/(r — g) = 1 + (ROE — r)/(r — g), which can be written Po/B, = 1 + [(ROE — n)/(r — g)] X
Bo/By = 1 + [(ROE — r) X By/(r — g)J/By; the second term in the final expression is the present value of
residual income divided by By as in Equation 4-3.
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Equation 4-3, which makes no special assumptions about growth, states the following:

o If the present value of expected future residual earnings is zero—for example, if the
business just earns its required return on investment in every period—the justified
P/Bis 1.

e If the present value of expected future residual earnings is positive (negative), the
justified P/B is greater than (less than) 1.

4.3 VALUATION To use the method of comparables for valuing stocks using a P/B, we follow the same steps
USING given in Section 3.3, illustrated there with P/Es. In contrast to EPS, however, analysts’
COMPARABLES forecasts of book value are not aggregated and widely disseminated by vendors such as
First Call/Thomson Financial and Zacks; in practice, most analysts use trailing book value

in calculating P/Bs.*® Evaluation of relative P/Bs should consider differences in return on

invested capital (as measured by ROE in this context), risk, and expected earnings growth.

EXAMPLE 4-21. P/B Comparables Approach.

Todd Fisher, CFA, is a portfolio manager with Midland Value, a mid-cap value
mutual fund. Recently, a property and casualty company owned by the fund was
acquired by a large-cap insurance company. Todd is seeking a mid-cap replacement
for this position. Given the fund’s value orientation, Todd is particularly interested in
mid-cap property and casualty companies selling at a reasonable multiple to book
value. Todd’s initial research has resulted in a short list of four candidates: Allmerica
Financial Corporation (NYSE: AFC), American Financial Group (NYSE: AFG),
Safeco Corporation (Nasdag NMS: SAFC), and Old Republic International Corpo-
ration (NYSE: ORI). Table 4-12 presents information on these companies.*’

TABLE 4-12 P/B Comparables

Price to Book Value

Five-Year Forecasted
Year 1996 1997 1998 1999 2000  Average Current ROE Beta
AFC 1.0 1.1 1.4 1.4 1.6 1.3 0.8 9.5% 1.10
AFG 1.5 1.5 1.6 1.2 1.0 1.4 1.0 13.5% 0.95
SAFC 1.2 12 1.1 0.8 0.9 1.0 1.1 10% 1.05
ORI 1.4 1.6 1.4 0.6 1.6 1.3 1.2 11% 0.90
Property/casualty 22 11%

industry (mean value)

Sources: Morningstar; The Value Line Investment Survey for ROE forecasts.

39 Because equity in successive balance sheets is linked by net income from the income statement, however, the
analyst could, given dividend forecasts, translate EPS forecasts into corresponding book value forecasts, taking
account of any anticipated ownership transactions.

40 Forecasted ROE refers to forecasts for 2004 to 2006.
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Based only on the information in Table 4-12, answer the following questions:

1. Discuss the valuation of ORI relative to the industry.
2. Discuss the valuation of AFG relative to the industry and peer companies.

Solution to 1. ORI is selling at a P/B that is only 55 percent of the industry
mean, although its forecasted ROE equals the mean forecasted ROE for the
industry, 11 percent. ORI appears to be relatively undervalued based on an industry
benchmark.

Solution to 2. AFG is selling at a P/B that is only 45 percent of the industry
mean P/B. At the same time, its expected ROE is distinctly higher than the
industry’s. On the basis of the data given, AFG appears to be undervalued relative
to the industry benchmark. AFG also appears to be undervalued with respect to
SAFC and probably AFC and ORI as well, based on the data given:

® AFG has a lower P/B, a higher expected ROE, and a lower beta than SAFC.
o Although the P/B of AFG is 25 percent higher than that of AFC, its expected
ROE is 42 percent higher than AFC, with lower risk as judged by beta.

¢ With a P/B that is about 17 percent smaller than ORI’s, a higher expected
ROE, and only a 0.05 difference in beta, AFG also may be relatively under-
valued with respect to ORI.

5 PRICE TO SALES

Certain types of privately held companies, including investment management companies
and companies in partnership form, have long been valued as a multiple of annual rev-
enues. In recent decades, the ratio of price to sales has become well known as a valuation
indicator for publicly traded companies as well. According to the Merrill Lynch Institu-
tional Factor Survey, from 1989 to 2001, on average, slightly more than one-quarter of
respondents consistently used the P/S in their investment process.

Analysts have offered the following rationales for using P/S:

® Sales are generally less subject to distortion or manipulation than are other funda-
mentals, such as EPS or book value. Through discretionary accounting decisions
concerning expenses, for example, management can distort EPS as a reflection of
economic performance. In contrast, total sales, as the top line in the income state-
ment, is prior to any expenses.

® Sales are positive even when EPS is negative. Therefore, analysts can use P/S when
EPS is negative, whereas the P/E based on a negative EPS is not meaningful.

® Because sales are generally more stable than EPS, which reflects operating and fi-
nancial leverage, P/S is generally more stable than P/E. P/S may be more meaningful
than P/E when EPS is abnormally high or low.

® P/S has been viewed as appropriate for valuing the stock of mature, cyclical, and
zero-income companies (Martin 1998).

‘_ — N : S
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5.7 DETERMINING
SALES

¢ Differences in P/Ss may be related to differences in long-run average returns, ac-
cording to empirical research.*!

Possible drawbacks of using P/S in practice include the following:

® A business may show high growth in sales even when it is not operating profitably as
judged by earnings and cash flow from operations. To have value as a going concern,
a business must ultimately generate earnings and cash.

¢ P/S does not reflect differences in cost structures among different companies.

¢ Although relatively robust with respect to manipulation, revenue recognition prac-
tices offer the potential to distort P/S.

P/S is calculated as price per share divided by annual net sales per share (net sales is total
sales less returns and customer discounts). Analysts usually use annual sales from the com-
pany’s most recent fiscal year in the calculation, as illustrated in Example 4-22. Because
valuation is forward-looking in principle, the analyst may also develop and use P/Ss based
on forecasts of next year’s sales.

EXAMPLE 4-22. Calculating P/S.

In 2001, Abitibi-Consolidated (Toronto Stock Exchange: A.TO), a manufacturer of
newsprint and groundwood papers, reported 2001 net sales of CAD6,032,000,000
with 440 million shares outstanding. Calculate the P/S for Abitibi based on a
closing price of CAD13.38 on 14 February 2002.

Sales per share = CAD®6,032,000,000/440,000,000 = CAD13.71
So, P/S = CAD13.38/CAD13.71 = 0.9759 or 1.0.

Although the determination of sales is more straightforward than the determination
of earnings, the analyst should evaluate a company’s revenue recognition practices, in par-
ticular those tending to speed up the recognition of revenues. An analyst using a P/S ap-
proach who does not also assess the quality of accounting for sales may be led to place too
high a value on such companies’ shares. Example 4-23 illustrates the problem.

EXAMPLE 4-23. Revenue Recognition Practices (1).

Analysts label stock markets as bubbles when market prices appear to lose contact
with intrinsic value. The run-up of the prices of Internet stocks in U.S. markets in
the 19982000 period, in the view of many, represented a bubble. During this
period, many analysts adopted P/S as a metric for valuing Internet stocks with
negative earnings and cash flow. Perhaps at least partly as a result of this practice,
some Internet companies engaged in questionable revenue recognition practices to
justify their high valuations. In order to increase sales, some companies engaged in

activities such as bartering Web site advertising with other Internet companies. For

4! See Nathan, Sivakumar, and Vijayakumar (2001), O’ Shaughnessy (1997), and Senchack and Martin (1987).
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example, Internet Revenue.com might barter $1,000,000 worth of banner advertising
with RevenuelsUs.com. Each would show $1,000,000 of revenue and $1,000,000 of
expense. Although neither had any net income or cash flow, each company’s
revenue growth and market valuation was enhanced (at least temporarily). The
value placed on the advertising was also questionable. As a result of these and other
questionable activities, the U.S. SEC issued a stern warning to companies.
International accounting standard setters have begun a study to define revenue
recognition principles. The analyst should review footnote disclosures to assess
whether the company may be recognizing revenue prematurely or otherwise
aggressively.

Example 4-24 illustrates another instance in which an analyst would need to look
behind the accounting numbers.

EXAMPLE 4-24. Revenue Recognition Practices (2).

Sales on a bill-and-hold basis involve selling products but not delivering those
products until a later date.** Sales on this basis have the effect of accelerating sales
into an earlier reporting period. The following is a case in point. In its Form 10K
filed 6 March 1998, for fiscal year ended 28 December 1997, Sunbeam Corporation
listed the following footnote:

1. Operations and Significant Accounting Policies Revenue Recognition The
Company recognizes revenues from product sales principally at the time of shipment
to customers. In limited circumstances, at the customer’s request the Company may
sell seasonal product on a bill and hold basis provided that the goods are completed,
packaged and ready for shipment, such goods are segregated and the risks of ownership
and legal title have passed to the customer. The amount of such bill and hold sales at
29 December 1997 was approximately 3 percent of consolidated revenues. Net sales
are comprised of gross sales less provisions for expected customer returns, discounts,
promotional allowances and cooperative advertising.

After internal and SEC investigations, the company restated its financial results,
including a restated revenue recognition policy:

Revenue Recognition The Company recognizes sales and related cost of
goods sold from product sales when title passes to the customers which is generally
at the time of shipment. Net sales is comprised of gross sales less provisions for
estimated customer returns, discounts, promotional allowances, cooperative adver-
tising allowances and costs incurred by the Company to ship product to customers.
Reserves for estimated returns are established by the Company concurrently with the
recognition of revenue. Reserves are established based on a variety of factors,
including historical return rates, estimates of customer inventory levels, the market for
the product and projected economic conditions. The Company monitors these reserves
and makes adjustment to them when management believes that actual returns or costs
to be incurred differ from amounts recorded. In some situations,

“2 For companies whose reports must conform to U.S. SEC accounting regulations, revenue from bill-and-hold
sales cannot be reported unless the risk of loss on the products transfers to the buyer and additional criteria are
met (see SEC Staff Accounting Bulletin 101 for criteria).

-
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5.2 VALUATION
BASED ON
FORECASTED
FUNDAMENTALS

the Company has shipped product with the right of return where the Company is
unable to reasonably estimate the level of returns and/or the sale is contingent upon
the resale of the product. In these situations, the Company does not recognize revenue
upon product shipment, but rather when it is reasonably expected the product will not
be returned.

The company had originally reported revenue of $1,168,182,000 for the fiscal year
ended 31 December 1997. After restatement, the company reported revenue of
$1,073,000,000 for the same period—a more than 8 percent reduction in revenue.
The analyst reading the footnote in the original report would have noted the bill-
and-hold practices and reduced revenue by 3 percent. This company engaged in
other accounting practices tending to inflate revenue, which did not come to light

until the investigation.

Sometimes, as in Example 4-24, it is not possible to determine precisely by how
much sales may be overstated. If a company is engaged in questionable revenue recogni-
tion practices of an unknown amount, the analyst may well suggest avoiding that security.
At the very least, the analyst should be skeptical and assess a higher risk premium, which
would result in a lower justified P/S.

Like other multiples, P/S can be linked to DCF models. In terms of the Gordon growth
model, we can state P/S as*

Po _ (Eo/ So)1 — b)1 + g)
So r—g

(4-4)

where E,/S; is the business’s profit margin PM,. Although the profit margin is stated in
terms of trailing sales and earnings, the analyst may use a long-term forecasted profit mar-
gin in Equation 4-4. Equation 4-4 states that the justified P/S is an increasing function of its
profit margin and earnings growth rate, and the intuition generalizes to more complex DCF
models. Profit margin is a determinant of the justified P/S not only directly, but also
through its effect on g. We can illustrate this concept by restating Equation 2-33 from
Chapter 2 for the sustainable growth rate, g:

Sales % Assets
Assets  Shareholders’ equity

g = b X PMy X

where the last three terms come from the DuPont analysis of ROE. An increase (decrease)
in the profit margin produces a higher (lower) sustainable growth rate, so long as sales do
not decrease (increase) proportionately.44

3 The Gordon growth model is P, = Dy(1 + g)/(r — g). Substituting Dy = E¢(1 — b) into the previous equation
produces Py = Eo(1 — b)(1 + g)/(r — g). Dividing both sides by S, gives Po/So = (Eo/So)(1 — b)(1 + g)/(r — g).

4 That is, it is possible that an increase (decrease) in the profit margin could be offset by a decrease (increase)
in total asset turnover (Sales/Assets).
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5.3 VALUATION
UsING
COMPARABLES

EXAMPLE 4-25. Justified P/S Based on Forecasted Fundamentals.

As an automobile analyst, you are valuing the stocks of three automobile man-
ufacturers including General Motors (NYSE: GM) as of the end of 2001. You
estimate that GM’s required rate of return is 11 percent based on an average of a
capital asset pricing model (CAPM) estimate and a bond yield plus risk premium
estimate. Your other forecasts are as follows:

¢ long-term profit margin = 3.5 percent,
¢ dividend payout ratio = 30 percent, and
¢ ecarnings growth rate = 5 percent.

Although you forecast that GM’s profit margin for 2001 will be 1 percent, you
recognize that 2001 was a year of economic contraction. A profit margin of
3.5 percent is close to GM’s long-term average, and an earnings growth rate of
5 percent is close to the median analyst forecast, according to First Call/Thomson
Financial. As a first estimate of GM’s justified P/S based on forecasted fundamentals,
you decide to use Equation 4-4.

1. Based on the above data, calculate GM’s justified P/S.

2. Given an estimate of GM’s sales per share for 2001 of $295, what is the in-
trinsic value of GM stock?

3. Given a market price for GM of $53 as of 6 December 2001, and your answer
to Problem 2, state whether GM stock appears to be fairly valued, overvalued,
or undervalued.

Solutionto 1. Using Equation 4-4, we calculate GM’s justified P/S as follows:

Py _ 0.035 X 0.30 X 1.05
So 0.11 — 0.05

= 0.1838

Solution to 2. An estimate of intrinsic value is 0.1838 X $295 = $54.22.
Rounding P/S to two decimal places, we can calculate intrinsic value as 0.18 X
$295 = $53.10.

Solution to 3. GM stock appears to be approximately fairly valued, or slightly
undervalued.

Using the method of comparables for valuing stocks using P/S follows the steps given in
Section 3.3, which we earlier illustrated using P/E and P/B. As mentioned earlier, P/Ss are
usually reported based on trailing sales. The analyst may also base a relative valuation on
P/Ss calculated on forecasted sales, given that the analyst has developed models for fore-
casting sales.*” In valuing stocks using the method of comparables, analysts should also
gather information on profit margin, expected earnings growth, and risk. As always, the
quality of accounting merits investigation as well.

43 Unlike EPS forecasts, analysts’ sales forecasts are not generally gathered and disseminated.
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EXAMPLE 4-26. P/S Comparables Approach.

Continuing with the valuation project, you have compiled the information on GM
and peer companies Ford Motor Corporation (NYSE: F) and DaimlerChrysler
(NYSE: DCX) given in Table 4-13.

TABLE 4-13 P/S Comparables (as of 6 December 2001)

Price to Sales

2000 Forecast Median Analyst

Current YTD YTD Profit Profit Long-Term EPS
Close High Low Margin Margin Growth Forecast Beta
General Motors (GM) 0.16 0.21 0.12 3.0% 2.5% 5.0% 1.11
Ford (F) 0.19 0.29 0.16 2.8% 3.0% 5.0% 0.99
DaimlerChrysler (DCX) 0.32 0.37 0.18 2.2% 2.6% 7.0% 1.23

Sources: Bloomberg LLC; The Value Line Investment Survey for profit margin and ROE forecasts; First Call/Thomson Financial for EPS growth forecasts.

Answer the following questions using the data in Table 4-13:

1. Based on the P/S (using the current close) and referencing no other informa-
tion, does GM appear to be relatively undervalued?

2. State whether GM or DCX is most closely comparable to Ford. Justify your
answer.

3. As of the end of 2001, the S&P 500 had a weighted average P/S of 2.5 and a
median P/S of 1.27. GM, F, and DCX have traded at P/Ss that represent dis-
counts of as much as 90 percent from the weighted average P/S for the S&P
500. Can you conclude from this fact alone that, as a group, the three auto-
mobile makers were undervalued in absolute terms? Explain your answer.

Solution to 1. Because the P/S for GM, 0.16, is the lowest of the three P/Ss,
GM appears to be relatively undervalued, referencing no other information.

Solution to 2. Ford appears to be more closely matched to GM than to
DaimlerChrysler on the basis of the information given. The profit margin, the
growth rate g, and risk are key fundamentals in the P/S approach. Ford closely
matches GM along the dimension of expected growth. The risk of Ford stock as
measured by beta is closer to GM than to DaimlerChrysler. The comparison of profit
margins, reflecting cost structure, is less conclusive but does not contradict the
general conclusion. The current profit margin of Ford is close to that of General
Motors (2.8%/3% = 0.933 or 93% of GM’s) but well above that of DaimlerChrysler
(2.8%/2.2% = 1.27 or 127% of DCX’s). The forecast is for Ford to take the lead in
profit margin over GM and DCX by about an equal amount.

An interesting point arises here. DCX’s actual net profit margin per the
unadjusted numbers in its Form 20-F Annual Report filing with the U.S. SEC was
4.86%, and some vendors report that number. Using 4.86%, the analyst might

conclude that DCX had the lowest cost structure among the three companies, rather
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than the highest, in 2000. This percentage, however, includes gains from the sales
of business units in 2000, which are nonrecurring. The comparisons in Table 4-13
better reflect underlying earnings.

Solution to 3. No, such a conclusion would not be warranted. Before
concluding that the automakers as a group were undervalued in absolute terms, the
analyst would need to establish that

¢ the automakers were relatively undervalued given differences in profit margin,
earnings growth prospects, and risk, in relation to the S&P 500; and

o the S&P 500 itself was fairly valued at a weighted average P/S of 2.5.

6 PRICETO CASH FLOW

Price to cash flow is a widely reported valuation indicator. In Block’s 1999 survey of
AIMR members, cash flow ranked behind only earnings in importance. According to the
Merrill Lynch Institutional Factor Survey, price to cash flow on average saw wider use in
investment practice than P/E, P/B, P/S, or dividend yield in the 1989-2001 period, among
the institutional investors surveyed.*®

In this section, we present price to cash flow based on alternative major cash flow con-
cepts. With the wide variety of cash flow concepts in use, the analyst should be especially
careful that she understands (and communicates, as a writer) the exact definition of cash
flow that is the basis for the analysis.

Analysts have offered the following rationales for the use of price to cash flow:

e Cash flow is less subject to manipulation by management than earnings.*’

® Because cash flow is generally more stable than earnings, price to cash flow is gen-
erally more stable than P/E.

® Using price to cash flow rather than P/E addresses the issue of differences in account-
ing conservatism between companies (differences in the quality of earnings).

e Differences in price to cash flow may be related to differences in long-run average
returns, according to empirical research.*®

Possible drawbacks to the use of price to cash flow include the following:
® When the EPS plus noncash charges approximation to cash flow from operations is

used, items affecting actual cash flow from operations, such as noncash revenue and
net changes in working capital, are ignored.*’

“6 On average, 46.1 percent of respondents reported consistently using price to cash flow over this period. In one
year (2001), price to cash flow ranked first among the 23 factors surveyed.

T Cash flow from operations, precisely defined, can be manipulated only through “real” activities, such as the
sale of receivables.

8 See for example O’Shaughnessy (1997), who examined price to cash flow, and Hackel, Livnat, and Rai (1994)
and Hackel and Livnat (1991), who examined price to average free cash flow.

*? For example, aggressive recognition (front-end loading) of revenue would not be captured in the earnings-
plus-noncash-charges definition.




Price to Cash Flow 223

¢ Theory views free cash flow to equity (FCFE) rather than cash flow as the appropri-
ate variable for valuation. We can use P/FCFE ratios but FCFE does have the possible
drawback of being more volatile compared to cash flow, for many businesses. FCFE
is also more frequently negative than cash flow.

EXAMPLE 4-27. Accounting Methods and Cash Flow.

One approximation of cash flow in practical use is EPS plus depreciation,
amortization, and depletion. Even this simple approximation can point to issues of
interest to the analyst in valuation, as this stylized illustration shows. Hypothetical
companies A and B have constant cash revenues and cash expenses (as well as a
constant number of shares outstanding) in 2000, 2001, and 2002. Company A
incurs total depreciation of $15.00 per share during the three-year period, which it
spreads out evenly (straight-line depreciation, SLD). Because revenues, expenses,
and depreciation are constant over the period, EPS for Business A is also constant,
say at $10, as given in Column 1 in Table 4-14. Business B is identical to Business
A except that it uses accelerated depreciation: Depreciation is 150 percent of SLD
in 2000, declining to 50 percent of SLD in 2002, as given in Column 5. (We assume
both A and B use the same depreciation method for tax purposes.)

TABLE 4-14 Earning Growth Rates and Cash Flow (all amounts per share)

Year

Company A Company B

Earnings (1)  Depreciation (2) ~ Cash Flow (3)  Earnings (4)  Depreciation (5)  Cash Flow (6)

2000
2001
2002

$10.00 $5.00 $15.00 $7.50 $7.50 $15.00

$10.00 $5.00 $15.00 $10.00 $5.00 $15.00

$10.00 $5.00 $15.00 $12.50 $2.50 $15.00
Sum $15.00 Sum $15.00

6.1

Because of different choices in how Company A and B depreciate for financial
reporting purposes, Company A’s EPS is flat at $10.00 (Column 1) whereas
Company B’s shows 29 percent compound growth, ($12.50/$7.50)" — 1.00 =
0.29 (Column 4). Company B shows apparent positive earnings momentum.
As analysts comparing Companies A and B, we might be misled using EPS numbers
as reported (without putting EPS on a comparable basis). For both companies,
however, cash flow per share is level at $15. Depreciation may be the simplest
noncash charge to understand; write-offs and other noncash charges may offer more
latitude for the management of earnings. Hawkins (1998) summarizes many
corporate accounting issues for analysts, including how accounting choices can
create the effect of earnings momentum.

DETERMINING  In practice, analysts and data vendors often use simple approximations to cash flow from op-
CAsH FLOW erations in calculating cash flow in price to cash flow. For many companies, depreciation and
amortization are the major noncash charges regularly added to net income in the process of
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calculating cash flow from operations by the add-back method. A representative approxi-
mation specifies cash flow per share as EPS plus per-share depreciation, amortization, and
depletion.”® We call this estimation the earnings-plus-noncash-charges definition and use
the symbol CF for it, understanding that this definition is one common usage in calculating
price to cash flow rather than a technically accurate definition from an accounting perspec-
tive. We will also introduce more technically accurate cash flow concepts: cash flow from op-
erations (CFO), free cash flow to equity (FCFE), and EBITDA, an estimate of pre-interest,
pre-tax operating cash flow.”!

Most frequently, trailing price to cash flow are reported. A trailing price to cash flow
is calculated as the current market price divided by the sum of the most recent four quarters’
cash flow per share. A fiscal year definition is also possible, just as in the case of EPS.

EXAMPLE 4-28. Calculating Earnings-Plus-Noncash Charges (CF).

In 2000, Koninklijke Philips Electronics N.V. reported net income of €9,602
million, equal to basic EPS of €7.31, as well as depreciation and amortization of
€2,320 million or €1.75 per share. Koninklijke Philips trades both on the New York
Stock Exchange (NYSE: PHG) and Euronext Amsterdam (AEX: PHIA). An AEX
price for Koninklijke Philips as of early March 2001 was €30. Calculate the P/CF
ratio for PHIA.

EPS plus per-share depreciation, amortization, and depletion is €7.31 +
€1.75 = €9.06 per share. Thus P/CF = €30/€9.06 = 3.31, or 3.3.

Rather than use an approximate EPS-plus-noncash charges concept of cash flow, an-
alysts can use cash flow from operations (CFO) in a price multiple. CFO is found in the
statement of cash flows. Careful analysts often adjust CFO as reported to remove the ef-
fects of any items related to financing or investing activities. For example, when CFO in-
cludes cash outflows for interest expense and cash inflows for interest income, as in U.S.
GAAP accounting, one common adjustment is to add back to CFO the quantity (Net cash
interest outflow) X (1 — Tax rate).”> Analysts also adjust CFO for components not ex-
pected to persist into future time periods.

In addition, the analyst can relate price to FCFE, the cash flow concept with the
strongest link to valuation theory. Because the amount of capital expenditures as a fraction
of CFO will generally differ among companies being compared, the analyst may find that
rankings by P/CFO (as well as P/CF) will differ from rankings by P/FCFE. Because pe-
riod-by-period FCFE can be more volatile than CFO (or CF), however, a trailing P/FCFE
is not necessarily more informative in a valuation. As an example, consider two similar
businesses with the same CFO and capital expenditures over a two-year period. If the first
company times the expenditures towards the beginning of the period and the second times

50 This representation is, for example, the definition in Value Line (2001). Value Line states its definition of cash
flow in terms of “net income minus preferred dividends (if any),” which is net income to common shareholders,
to which it adds the above three noncash charges. The resulting sum is then divided by the number of shares
outstanding. Note that depletion is an expense only for natural resource companies.

3! See Grant and Parker (2001). Grant and Parker point out that EBITDA as a cash flow approximation assumes
that changes in working capital accounts are immaterial. The EPS-plus-noncash-charges definition makes the
same assumption (it is essentially earnings before depreciation and amortization).

52 Under International Accounting Standards (IAS), interest income and interest expense may or may not be in
CFO. Therefore, an adjustment may be necessary to match U.S. GAAP and IAS. Consistency in treatment is

important, I
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the expenditures towards the end, the P/FCFE ratios for the two stocks may differ sharply
without pointing to a meaningful economic difference between them.> This concern can
be addressed at least in part by using price to average free cash flow, as in Hackel, Livnat,
and Rai (1994).

Another ratio sometimes reported is P/EBITDA.>* EBITDA is earnings before inter-
est, taxes, depreciation, and amortization. To calculate EBITDA, as discussed in Chapter 3,
analysts usually start with earnings from continuing operations excluding nonrecurring
items. To that earnings number, interest, taxes, depreciation, and amortization are added.
When per-share price is in the numerator, per-share EBITDA is used in the denomina-
tor. EBITDA, as already mentioned, is a pre-tax and pre-interest number. Because
EBITDA is pre-interest, it is a flow to both debt and equity. As a result, with EBITDA in
the denominator of a ratio, total company value (debt plus equity) is more appropriate than
common stock value in the numerator. In Section 7, we present a multiple, enterprise value
to EBITDA, that is consistent with this observation.

EXAMPLE 4-29. Alternative Price to Cash Flow Concepts.

In Example 4-18, we concluded that the P/B was inappropriate for valuing Dell
Computer (Nasdaqg NMS: DELL) relative to peer companies. In particular, Dell’s
relatively efficient use of assets penalizes it in P/B comparisons. Because Dell’s
business model results in relatively strong cash flow, we might compare Dell with
its peers on the basis of one or more cash flow measures or related concepts:

e EPS-plus-noncash charges (CF),
s CFO,

¢ FCFE, and/or

e EBITDA.

In this example, we illustrate the calculation of price multiples based on these
concepts from actual financials. The two financial statements needed to calculate
any of these concepts are the income statement and the statement of cash flows,
given in Tables 4-15(A) and 4-15(B).

Other information for Dell is as follows:

o In the last three years, Dell has had a cash flow “tax benefits of employee stock
plans,” which it has classified as an operating cash flow. This item, amounting
to $929 million in 2001, relates to tax benefits from the exercise of employee
stock options during a period of rising stock prices. The amount of such bene-
fits in the future is related to continuing rising stock prices for Dell.

o Net investment income of $531 million included $47 million in interest ex-
pense. Actual cash interest paid for the year was $49 million. Cash flow from
operations as reported incorporates such financing effects. The effective tax
rate per the income statement was 30 percent.

o Dell stock closed at $27.11 on 16 April 2001.

%3 The analyst could appropriately use the FCFE discounted cash flow model value, which incorporates all
expected future free cash flows to equity, however.

5% Another concept that has become popular is cash earnings, which has been defined in various ways, such as
earnings plus amortization of intangibles or EBITDA less net financial expenses.
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TABLE 4-15(A) Dell Computer Corporation Consolidated Statement
of Income (in millions, except per-share amounts)

2 Feb 2001
Net revenue $ 31,888
Cost of revenue 25,445
Gross margin 6,443
Operating Expenses
Selling, general, and administrative 3,193
Research, development, and engineering 482
Special charges 105
Total Operating Expenses 3,780
Operating income 2,663
Investment and other income, net 531
Income before income taxes and cumulative effect of change in 3,194
accounting principle
Provision for income taxes (958)
Cumulative effect of change in accounting principle, net (59)
Net Income $2,177
Earnings per common share:
Before cumulative effect of change in accounting principle:
Basic $0.87
Diluted $0.81
After cumulative effect of change in accounting principle:
Basic $0.84
Diluted $0.79
Weighted average shares outstanding:
Basic 2,582
Diluted 2,746

TABLE 4-15(B) Dell Computer Corporation Consolidated Statement
of Cash Flows (in millions)

2 Feb 2001

Cash Flows from Operating Activities:
Net income $2,177
Adjustments to reconcile net income to net cash provided by
operating activities:

Depreciation and amortization 240
Tax benefits of employee stock plans 929
Special charges 105
Gain on sale of investments (307)
Other 109
Changes in:
Operating working capital 671
Non-current assets and liabilities 271
Net Cash Provided by Operating Activities 4,195
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Cash Flows from Investing Activities:

Investments
Purchases (2,606)
Maturities and sales 2,331
Capital expenditures (482)
Net Cash Used in Investing Activities (757)
Cash Flows from Financing Activities:
Purchase of common stock (2,700)
Issuance of common stock under employee plans 404
Proceeds from issuance of long-term debt, net of issuance costs —
Other (9)
Net Cash Used in Financing Activities (2,305)
Effect of exchange rate changes on cash 32)
Net increase in cash 1,101
Cash and cash equivalents at beginning of period 3,809
Cash and cash equivalents at end of period $4,910

Based on the above data, answer the following questions:

1. Calculate P/CF.

2. Calculate P/CFO, adjusting CFO for the “tax benefits of employee stock
plans” and for financing effects.

3. Calculate P/FCFE consistent with your work in Problem 2.
4. Calculate P/EBITDA.

Solution to 1. Net income = $2,177 million; depreciation and amortization =
$240 million; so CF = 2,177 + 240 = $2,417 million. There are 2,582 million
shares outstanding. Thus CF = 2,417/2,582 = 0.94 and P/CF = 27.11/0.94 = 28.8.

Solution to 2. Cash flow from operations is $4,195 million. Excluding $929
million associated with tax benefits of employee stock plans gives 4,195 — 929 =
$3,266. To further adjust CFO for the effect of actual cash interest paid, we have
3,266 + 49(1 — 0.30) = $3,266 + $34.3 = $3,300.3. So $3,300.3/2,582 = $1.28.
So P/CFO based on adjusted per-share CFO of $1.28 equals $27.11/$1.28 = 21.2.%
The logic of excluding the $929 million is that because such tax benefits depend on
stock price performance, they may not persist into the future.

Solution to 3. Recall that FCFE is cash flow from operations less net
investment in fixed capital plus net borrowing. Net cash used in fixed capital
(reported above as capital expenditures) was $482 million and net borrowing

was zero. Because FCFE is a flow to equity, we must subtract the add-back of

55 Although 30 percent was the effective tax rate per the income statement, interestingly Dell actually paid no
taxes for the year because of the effect of the employee stock options. The adjustment we just illustrated would
be appropriate for use in forecasting; adding back the full $49 million (reflecting no taxes) would better reflect
actual cash flow for the year purged of financing items.
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$34.3 million that we made in Problem 2. So FCFE is $3,300.3 — $482 — $34.3 =
$2,784. Per share we have $2,784/2,582 = $1.08. P/FCFE = $27.11/$1.08 = 25.1.

Solution to 4. Net income = $2,177 million, Interest expense = $47 million,
Depreciation and amortization = $240 million, Taxes = $958 million. EBITDA =
$2,177 + $47 + $240 million + $958 = $3,422. Per share EBITDA = $3,422/2,582 =
$1.32.P/EBITDA = $27.11/$1.32 =20.5.

In summary, this exercise produced multiples ranging from 20.5 for
P/EBITDA to 28.8 for P/CFE. Consistency in definition is important. Furthermore, if
the analyst were featuring diluted EPS in her analysis, she would report cash flow
multiples based on 2,746 million diluted shares.

The relationship between the justified price to cash flow and fundamentals follows from
the familiar mathematics of the present value model. The justified price to cash flow is in-
versely related to the stock’s required rate of return and positively related to the growth
rate(s) of expected future cash flows (however defined), all else equal. We can find a justi-
fied price to cash flow based on fundamentals by finding the value of a stock using the most
suitable DCF model and dividing that number by cash flow, using our chosen definition of
cash flow. Example 4-30 illustrates the process.

EXAMPLE 4-30. Justified Price to Cash Flow Based on Forecasted Fundamentals.

As a technology analyst, you are working on the valuation of Dell Computer
(Nasdaq NMS: DELL). You have calculated per-share FCFE for DELL of 1.39. As
a first estimate of value, you are applying a FCFE model under the assumption of a
stable long-term growth rate in FCFE:

(1 + g)FCFE,
Vo= —"——
r—g

where g is the expected growth rate of FCFE. You estimate trailing FCFE at $1.39
per share and trailing CF (based on the earnings plus noncash charges definition) at
$0.75. Your other estimates are a 14.5 percent required rate of return and an 8.5
percent expected growth rate of FCFE.

1. What is the intrinsic value of DELL, according to a constant-growth FCFE
model?

2. What is the justified P/CF, based on forecasted fundamentals?
3. What is the justified P/FCFE, based on forecasted fundamentals?

Solutionto 1. Calculate intrinsic value as (1.085 X $1.39)/(0.145 — 0.085) =
$25.14.

Solution to 2. Calculate a justified P/CF based on forecasted fundamentals
as $25.14/$0.75 = 33.5.

Solution to 3. The justified P/FCFE ratio is $25.14/$1.39 = 18.1.
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7

6.3 VALUATION
USING
COMPARABLES

Using the method of comparables for valuing stocks based on price to cash flow follows
the steps given in Section 3.3, which we earlier illustrated using P/E, P/B, and P/S.

EXAMPLE 4-31. Price to Cash Flow and Comparables.

As a technology analyst, you have been asked to compare the valuation of Compaq
Computer Corporation (NYSE: CPQ) with Gateway, Inc. (NYSE: GTW).’® One
valuation metric you are considering is P/CF. Table 4-16 gives information on P/CF,
P/FCFE, and selected fundamentals as of 16 April 2001.

TABLE 4-16 A Comparison Between Two Companies (all amounts per share)

Trailing Trailing Consensus Five-
Current  CF per FCFE per Year Growth
Price share P/CF  share  P/FCFE Forecast Beta
CPQ  $17.98 $1.84 9.8 $0.29 62 13.4% 1.50
GTW  $15.65 $1.37 114 —$1.99 NM 10.6% 1.45

Source: The Value Line Investment Survey.

Using the information in Table 4-16, compare the valuations of CPQ and
GTW using the P/CF multiple, assuming that the two stocks have approximately
equal risk.

CPQ is selling at a P/CF (9.8) approximately 14 percent smaller than the
P/CF of GTW (11.4). We would expect on that basis that, all else equal, investors
anticipate a higher growth rate for GTW. In fact, the consensus five-year earnings
growth forecast for CPQ is 280 basis points higher than for GTW. As of the date of
the comparison, CPQ appears to be relatively undervalued compared with GTW, as
judged by P/CF. The information in Table 4-16 on FCFE supports the proposition
that CPQ may be relatively undervalued. Positive FCFE for CPQ suggests that
growth was funded internally; negative FCFE for GTW suggests the need for
external funding of growth.

ENTERPRISE VALUE TO EBITDA

In Section 6, when presenting the PPEBITDA multiple, we stated that because EBITDA is
a flow to both debt and equity, a multiple using total company value in the numerator was
logically more appropriate. Enterprise value to EBITDA responds to this need. Enterprise
value (EV) is total company value (the market value of debt, common equity, and preferred
equity) minus the value of cash and investments. Because the numerator is enterprise value,
EV/EBITDA is a valuation indicator for the overall company rather than common stock. If

56 In 2002, Compaq Computer Corporation merged with Hewlett-Packard Corporation.
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the analyst can assume that the business’s debt and preferred stock (if any) are efficiently
priced, the analyst can also draw an inference about the valuation of common equity. Such
an assumption is often reasonable.

Analysts have offered the following rationales for using EV/EBITDA:

e EV/EBITDA may be more appropriate than P/E for comparing companies with dif-
ferent financial leverage (debt), because EBITDA is a pre-interest earnings figure, in
contrast to EPS, which is post-interest.

¢ By adding back depreciation and amortization, EBITDA controls for differences in
depreciation and amortization across businesses. For this reason, EV/EBITDA is fre-
quently used in the valuation of capital-intensive businesses (for example, cable
companies and steel companies). Such businesses typically have substantial depreci-
ation and amortization expenses.

¢ EBITDA is frequently positive when EPS is negative.
Possible drawbacks to EV/EBITDA include the following:

e EBITDA will overestimate cash flow from operations if working capital is growing.
EBITDA also ignores the effects of differences in revenue recognition policy on cash
flow from operations.’’

® Free cash flow to the firm (FCFF), which directly reflects the amount of required
capital expenditures, has a stronger link to valuation theory than does EBITDA.
Only if depreciation expenses match capital expenditures do we expect EBITDA to
reflect differences in businesses’ capital programs. This qualification to EBITDA
comparisons can be meaningful for the capital-intensive businesses to which
EV/EBITDA is often applied.

7.1 DETERMINING We illustrated the calculation of EBITDA in Chapter 3 as well as in Section 6 of this chap-
EBITDA ter. As discussed above, analysts commonly define enterprise value as follows:

Market value of common equity (Number of shares outstanding X Price per share)

Plus: Market value of preferred stock (if any)
Plus: Market value of debt
Less: Cash and investments

Equals:  Enterprise value

Cash and investments (sometimes termed nonearning assets) are subtracted because EV is
designed to measure the price an acquirer would pay for a company as a whole. The ac-
quirer must buy out current equity and debt providers but then gets access to the cash and
investments, which lower the net cost of the acquisition. The same logic explains the use of
market values: In repurchasing debt, an acquirer would have to pay market prices. Some
debt, however, may be private and not trade, or be publicly traded but trade infrequently.
When the analyst does not have market values, he uses book values (values as given in the
balance sheet). Example 4-32 illustrates the calculation of EV/EBITDA.

57 See Moody’s Investors Service (2000) and Grant and Parker (2001) for additional issues and concerns.
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EXAMPLE 4-32. Calculating EV/EBITDA.
Comcast Corporation is principally engaged in the development, management, and
operation of hybrid fiber-coaxial broadband cable networks, cellular and personal
communications systems, and the provision of content. Table 4-17 gives excerpts
from the consolidated balance sheet (as of 31 December 2000).
TABLE 4-17 Comcast Corporation Liabilities and Shareholders’
Equity (in millions, except per share)
31 Dec 2000
Liabilities and Shareholders’ Equity
Current Liabilities:
Accounts payable and accrued expenses $2,852.9
Accrued interest 105.5
Deferred income taxes 789.9
Current portion of long-term debt 293.9
Total Current Liabilities 4,042.2
Noncurrent Liabilities:
Long-term debt, less current portion 10,517.4
Deferred income taxes 5,786.7
Minority interest and other commitments and contingencies 1,257.2
Common equity put options 54.6
Total Noncurrent Liabilities 17,615.9
Shareholders’ Equity:
Preferred Stock: Authorized, 20,000,000 shares 5.25%
Series B mandatorily redeemable convertible, $1,000 par 59.5
value; issued, 59,450 at redemption value
Class A special common stock, $1 par value: Authorized, 908.0
2,500,000,000 shares; issued, 931,340,103; outstanding,
908,015,192
Class A common stock, $1 par value: Authorized, 21.8
200,000,000 shares; issued and outstanding, 21,832,250
Class B common stock, $1 par value: Authorized, 94
50,000,000 shares; issued and outstanding, 9,444,375
Additional capital 11,598.8
Retained earnings (accumulated deficit) 1,056.5
Accumulated other comprehensive income 432.4
Total Shareholders’ Equity 14,086.4
f 4 Total Liabilities and Shareholders’ Equity $ 35,744.5
} 3
% An unusual item in the balance sheet is “common equity put options,” which were
. issued as part of a share repurchase program. Because the value of these puts
should be reflected in the price of the common stock, the $54.6 million should not
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be included in calculating EV. The balance sheet shows that Comcast has three
classes of common stock:

® (Class A Special Common Stock (Nasdaq NMS: CMCSK) is generally non-
voting. This issue is a component of the S&P 500;

¢ Class A (Nasdag NMS: CMCSA) is entitled to one vote; and

o Class B is entitled to 15 votes and is convertible, share for share, into Class A
or Class A Special Common Stock. This issue is not publicly traded.

Closing share prices as of 7 March 2001 were $45.875 for CMCSK and $45.25 for
CMCSA. “Minority interest and other” is to be viewed as an equity item.’®

The asset side of the balance sheet (as of 31 December 2000) gave the
following items (in millions):

Cash and cash equivalents $651.5
Investments $3,059.7

The income statement for the year ending 31 December 2000 gave the following
items (in millions):

Net income $2,021.5
Net income for common stockholders  $1,998.0
Interest expense $691.4
Taxes $1,441.3
Depreciation $837.3
Amortization $1,794.0

Based on the above information, calculate EV/EBITDA.

® We first calculate EBITDA. We always select net income (which is net income
available to both preferred and common equity) in the EBITDA calculation:

2000
Net income $2,021.5
Interest $691.4
Taxes $1,441.3
Depreciation $837.3
Amortization + $1,794.0
EBITDA $6,785.5

*8 Minority interest represents the proportionate stake of minority shareholders in a company’s consolidated,
majority-owned subsidiary.
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® We calculate the value of all equity, adding to it “minority interest and other.”

Millions
CMCSK issue ($45.875 X 908.015192 million shares) 41,655.20
CMCSA issue ($45.25 X 21.83225 million shares) 987.91
Class B stock (per books) 9.4
Common equity value 42,652.51
Preferred equity (per books) 59.5
Total equity 42,712.01
Minority interest and other 1,257.2
Common equity plus minority interest 43,969.21

® The value of long-term debt (per the books) is $10,517.4 million.

& The sum of cash and cash equivalents plus investments is $651.5 million +
$3,059.7 million = $3,711.2 million.

So, EV = $43,969.21 million + $10,517.4 million — $3,711.2 million =
$50,775.41 million. We conclude that EV/EBITDA = ($50,775.41 million)/
($6,785.5 million) = 7.5.

As with other multiples, intuition concerning the fundamental drivers of enterprise value to
EBITDA can help when applying the method of comparables. All else equal, the justified
EV/EBITDA based on fundamentals should be positively related to expected growth rate
in FCFF and negatively related to the business’s weighted-average cost of capital. The an-
alyst should review the statement of cash flows to get a better picture of the relationship of
EBITDA to the company’s underlying cash flow from operations.

A recent equity research report on the cable industry, excerpted in Table 4-18, illustrates a
format for the presentation of relative valuations using EV/EBITDA, which is informally
called a ““cash flow multiple” in the report. All else equal, a lower EV/EBITDA value rela-
tive to peers indicates relative undervaluation. The analyst’s recommendations are clearly
not completely determined by relative EV/EBITDA, however; from the analyst’s perspec-
tive, EV/EBITDA is simply one piece of information to consider.

8 DIVIDEND YIELD

Total return has a capital appreciation component and a dividend yield component. Divi-
dend yield is frequently reported to supply the investor with an estimate of the dividend
yield component of total return. Dividend yield is also used as a valuation indicator. Ac-
cording to the Merrill Lynch Institutional Factor Survey, from 1989 to 2001, on average
slightly less than one-quarter of respondents reported using dividend yield as a factor in the
investment process.




TABLE 4-18  EV/EBITDA Multiples Are Well Below Recent Averages. Calendar 2002E Cash Flow Multiples (in millions, except per share)

CMCSK® CHTRY COX ADLAC® [aYe mccchiccee Average

Rating Strong Buy Strong Buy Buy Strong Buy Buy Buy Buy

Size ranking 3 4 5 6 7 8 9

Price $33.98 $17.62 $39.65 $28.97 $40.00 $16.10 $20.25

Times . . . Diluted shares outstanding® 964 657 620 173 178 119.9 61.3

Equals . . . Equity market capitalization $32,754 $11,583 $24,576 $5,016 $7,104 $1,930 $1,242

Plus . . . Debtat 12/02 $10,852 $17,618 $8,988 $13,936 $6,147 $3,059 $1,055

Plus . . . Preferred $0 $0 $281 $148 $2,630 $0 $0

Less . . . Nonearning assets at 12/02 $15,726 $144 $5,792 ($139) $3,885 $7 $19

Less . . . Options exercise $507 $0 $80 $0 $481 $0 $21

Equals . . . Enterprise value $27,373 $29,057 $27,973 $19,239 $11,514 $4,982 $2,257

Adjusted Cable EBITDA" $2,455 $2,134 $1,822 $1,616 $1,012 $387 $185

Equals . . .
[Cable Cash Flow Multiple 11.1x 13.6x 15.4% 11.9% 11.4x 12.9% 12.2x 12.6% |
Pro forma subscribers at 12/02 8,475 7,130 6,402 5,858 3,059 1,593 592

Pro forma homes passed at 12/02 13,610 12,161 10,016 9,503 4,417 2,595 1,035

Enterprise value per subscriber $3,230 $4,075 $4,369 $3,284 $3,764 $3,127 $3,809 $3,665
Enterprise value per homes passed $2,011 $2,389 $2,793 $2,024 $2,607 $1,920 $2,181

Percent of Plant > 550 MHz at 12/02 98% 95% 96% 96% 95% 86% 95%

Notes:

*Includes primary shares plus in-the-money employee/management options and convertible instruments.

® Adjusted Cable EBITDA includes allocated corporate overhead.

“Pro forma the AT&T and Adelphia system swaps and AT&T system acquisitions as if all were completed prior to January 1, 2001.

4 Pro forma the Kalamazoo and AT&T systems acquisitions as if they occurred January 1, 2000.

“ Pro forma the Century, Frontier, Harron, Coaxial, Benchmark, Cablevision (Cleveland), Prestige, and GS Communications acquisitions as if they took place on J anuary 1, 2000.
fPro forma the AT&T acquisition as if it occurred before January 1, 2000.

£ All numbers proportional of Insight’s 50% stake in the Insight Midwest JV. Pro forma the JV rollup as if it occurred before January 1, 2000.

Source: Shapiro, Savner, and Toohig (2001).
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8.1 CALCULATION
OF DIvIDEND YIELD

Analysts have offered the following rationales for using dividend yields in valuation:

¢ Dividend yield is a component of total return.
¢ Dividends are a less risky component of total return than capital appreciation.

Possible drawbacks of dividend yield include the following:

e Dividend yield is only one component of total return; not using all information
related to expected return is suboptimal.

® Dividends paid now displace earnings in all future periods (a concept known as the
dividend displacement of earnings). Investors trade off future earnings growth to
receive higher current dividends.

® The argument about the relative safety of dividends presupposes that the market
prices reflect in a biased way differences in the relative risk of the components of
return.

This chapter thus far has presented multiples with market price in the numerator. Price to
dividend (P/D) ratios have occasionally appeared in valuation, particularly with respect to
indexes. Many stocks, however, do not pay dividends, and the P/D ratio is undefined with
zero in the denominator; for such stocks, dividend yield is defined. For practical purposes,
dividend yield is the preferred way to present this variable. Trailing dividend yield is gen-
erally calculated as four times the most recent quarterly per-share dividend divided by the
current market price per share. (The most recent quarterly dividend times four is known as
the dividend rate.) The leading dividend yield is calculated as forecasted dividends per
share over the next year divided by the current market price per share.

EXAMPLE 4-33. Calculating Dividend Yield.
Table 4-19 gives dividend data for Ford Motor Company (NYSE: F).

TABLE 4-19 Dividend Data for Ford Motor Company

Dividends per share

1Q:2002 $0.10
4Q:2001 $0.15
3Q:2001 $0.30
2Q:2001 $0.30
Total $0.85

Source: Standard & Poor’s Stock Reports.

Given a price per share of $14.62, calculate the trailing dividend yield of Ford.

The dividend rate is $0.10 X 4 = $0.40. The dividend yield is $0.40/$14.62 =
0.0274 or 2.7%. This percentage is the yield reported by Standard & Poor’s in a
stock report on Ford Motor Company dated 16 February 2002.
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The relationship of dividend yield to fundamentals can be illustrated in the context of the
Gordon growth model. From that model we obtain the expression

Dy_r-s (4-5)

P 0 1+ 8
Equation 4-5 shows that dividend yield is negatively related to the expected rate of growth
in dividends and positively related to the stock’s required rate of return. The first point im-
plies that the selection of stocks with relatively high dividend yields is consistent with an
orientation to a value rather than growth investment style.

Using dividend yield with comparables is similar to the process that has been illustrated for
other multiples. An analyst compares a company with its peers to determine whether it is
attractively priced considering its dividend yield and risk. The analyst should examine
whether differences in expected growth explain difference in dividend yield. Another con-
sideration used by some investors is the security of the dividend (the probability that it will
be cut).

EXAMPLE 4-34. Dividend Yield Comparables.

William Leiderman is a portfolio manager for a U.S. pension fund’s domestic
equity portfolio. The portfolio is exempt from taxes, so any differences in the
taxation of dividends and capital gains are not relevant. Leiderman’s client has a
high current income requirement. Leiderman is considering the purchase of utility
stocks for the fund as of early April 2002. He has narrowed down his selection to
three large-cap utilities serving the southeastern United States, given in Table 4-20.

TABLE 4-20 Using Dividend Yield to Compare Stocks

Consensus Dividend
Company Forecast Growth Beta Yield
Florida Power and Light (NYSE: FPL) 6.95% 0.13 3.7%
Progress Energy (NYSE: PGN) 6.79% 0.09 4.4%
Southern Company (NYSE: SO) 5.44% — 0.06 4.7%

Source: First Call/ Thomson Financial.

All of the securities exhibit similar and low market risk. Although Southern
Company has the highest dividend yield, it also has the lowest expected growth
rate. Leiderman determines that Progress Energy provides the greatest combination
of dividend yield and growth, amounting to 11.19 percent.

1
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INTERNATIONAL VALUATION CONSIDERATIONS

Clearly, to perform a relative value analysis, an analyst must use comparable companies
and underlying financial data prepared using comparable methods. Using relative valua-
tion methods in an international setting is thus difficult. Comparing companies across bor-
ders frequently involves accounting method differences, cultural differences, economic
differences, and resulting differences in risk and growth opportunities. P/Es for individual
companies in the same industry across borders have been found to vary widely.” Further-
more, national market P/Es often vary substantially at any single point in time. As of 30
November 1998, P/Es in 10 markets around the world ranged from a low of 18.1 in Hong
Kong to a high of 191.0 in Japan.®®

Although international accounting standards are beginning to converge, significant
differences across borders still exist, making comparisons difficult. Even if harmonization
of accounting principles is achieved, the need to adjust accounting data for comparability
will always remain. As we have seen in earlier sections, even within a single country’s
accounting standards, differences between companies result from management’s accounting
choices (e.g., FIFO versus LIFO). The U.S. SEC requires that foreign companies whose se-
curities trade in U.S. markets provide a reconciliation of their earnings from home country
accounting principles to U.S. GAAP. This requirement not only assists the analyst in mak-
ing necessary adjustments but also provides some insight into appropriate adjustments for
other companies not required to provide this data. Table 4-21 presents a reconciliation from
International Accounting Standards to U.S. GAAP for Nokia Corporation (NYSE: NOK).

In a study of companies filing such reconciliations to U.S. GAAP, Harris and Muller
(1999) classify common differences into seven categories:

Mean Adjustment Direction

Category Earnings Equity
Differences in the treatment of goodwill Minus Plus
Deferred income taxes Plus Plus
Foreign exchange adjustments Plus Minus
Research and development costs Minus Minus
Pension expense Minus Plus
Tangible asset revaluations Plus Minus
Other Minus Minus

Although the mean adjustments are presented above, adjustments for individual companies
can vary considerably. This list, however, provides the analyst with common adjustments
that should be made.

International accounting differences affect the comparability of all price multiples.
Of the price multiples examined in this chapter, P/CFO and P/FCFE will generally be least
affected by accounting differences. P/Bs and P/Es will generally be more severely affected,
as will multiples based on concepts such as EBITDA, which start from accounting earnings.

39 Copeland, Koller, and Murrin (1994, p. 375) provide an interesting example.
 See Schieneman (2000).




238 Chapter 4 Market-Based Valuation: Price Multiples

TABLE 4-21 Principal Differences between IAS and U.S. GAAP
for Nokia Corporation (years ended 31 December;

Source: Nokia Corporation Annual Report, 1999.

in millions)
1999 1998
Reconciliation of net income
Net income reported under IAS €2,577 €1,750
U.S. GAAP adjustments:
Deferred income taxes 0 =70
Pension expense 9 16
Development costs —47 —18
Marketable securities —15 29
Sale-leaseback transaction 4 1
Deferred tax effect of U.S. GAAP adjustments 14 —19
Net income under U.S. GAAP €2,542 €1,689
Reconciliation of shareholders’ equity
‘, Total shareholders’ equity reported under IAS €7,378 €5,109
| U.S. GAAP adjustments:
Pension expense 54 45
Development costs —186 —138
; Marketable securities 142 89
’ Sale-leaseback transaction 0 -4
! Deferred tax effect of U.S. GAAP adjustments —4 1
% Total shareholders’ equity under U.S. GAAP €7,384 €5,102
|
|
|
|

710 MOMENTUM VALUATION INDICATORS

The valuation indicators we call momentum indicators relate either price or a fundamental
such as earnings to the time series of their own past values, or in some cases to the funda-
mental’s expected value. One style of growth investing uses positive momentum in various
senses as a selection criterion, and practitioners sometimes refer to such strategies as
growth/momentum investment strategies. Momentum indicators based on price, such as
the relative strength indicator discussed below, have also been referred to as technical in-
dicators. According to the Merrill Lynch Institutional Factor Survey, momentum indica-
tors were among the most popular valuation indicators over 1989 to 2001.%! In this section,
we review three representative momentum group indicators: earnings surprise, standard-
ized unexpected earnings, and relative strength.

5! During the time period, the percentage of respondents who indicated that they used EPS surprise (surprise
relative to consensus forecasts), EPS momentum (defined as 12-month trailing EPS divided by year-ago 12-month
trailing EPS), and relative strength (defined as the difference between 3-month and 12-month price performance)
was 51.5 percent, 46.3 percent, and 39.1 percent, respectively. EPS surprise was the most popular factor of the
23 surveyed over the entire time period.
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To define standardized unexpected earnings, we define unexpected earnings (also
called earnings surprise) as the difference between reported earnings and expected
earnings,

UE, = EPS, — E(EPS))

where UE; is the unexpected earnings for quarter ¢, EPS, is the reported EPS for quarter ¢,
and E(EPS,) is the expected EPS for the quarter. For example, a stock with reported quar-
terly earnings of $1.05 and expected earnings of $1.00 would have a positive earnings sur-
prise of $0.05. Often the percent earnings surprise, earnings surprise divided by expected
EPS, is reported; in this example, percent earning surprise would be $0.05/$1.00 = 0.05 or
5%. When used directly as a valuation indicator, earnings surprise is generally scaled by a
measure reflecting the variability or range in analysts’ EPS estimates. The principle is that
a given size EPS forecast error in relation to the mean is more meaningful the less the dis-
agreement among analysts’ forecasts. A way to accomplish such scaling is to divide un-
expected earnings by the standard deviation of analysts’ earnings forecasts, which we can
call scaled earnings surprise.

EXAMPLE 4-35. Calculating Scaled Earnings Surprise Using Analyst
Forecasts.

As of the end of November, the mean December 2001 quarterly consensus earnings
forecast for International Business Machines (NYSE: IBM) was $1.32. For the 18
analysts covering the stock, the low forecast is $1.22 and the high is $1.37, and the
standard deviation of the forecasts is $0.03. If reported earnings come in $0.04
above the mean forecast, what is the earnings surprise for IBM, scaled to reflect the
dispersion in analysts’ forecasts?

In this case, scaled earnings surprise is $0.04/$0.03 = 1.33.

The rationale behind using earnings surprises is the thesis that positive surprises may
be associated with persistent positive abnormal returns, or alpha. The same rationale lies
behind a momentum indicator that is closely related to earnings surprise but more highly

_ researched: standardized unexpected earnings (SUE). SUE is defined as

EPS, — E(EPS,)
o[EPS, — E(EPS,)]

SUE, =

where the numerator is the unexpected earnings for ¢ and the denominator, ¢[EPS, —
E(EPS,)], is the standard deviation of past unexpected earnings over some period prior to
time +—for example, the 20 quarters prior to ¢ as in Latané and Jones (1979), the article
that introduced the SUE concept. In SUE, the magnitude of unexpected earnings is scaled
by a measure of the size of historical forecast errors or surprises. The principle is that a
given size EPS forecast error is more (less) meaningful the smaller (the larger) the histori-
cal size of forecast errors.

Suppose that for a stock that had a $0.05 earnings surprise, the standard deviation of
past surprises is $0.20. The $0.05 surprise is relatively small compared to past forecast er-
rors, reflected in a SUE of $0.05/$0.20 = 0.25. If the standard error of past surprises were
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smaller, say $0.07, the SUE would be $0.05/$0.07 = 0.71. SUE has been the subject of a fi
number of studies.®* :

Another set of indicators, relative strength (RSTR) indicators, compare a stock’s
performance during a particular period either to its own past performance® or to the per-
formance of some group of stocks. The simplest relative strength indicator of the first type
is the stock’s compound rate of return over some specified time horizon, such as six
months or one year.* Despite its simplicity, this measure has appeared in numerous recent
studies including Chan, Jegadeesh, and Lakonishok (1999) and Lee and Swaminathan
(2000). The rationale behind its use is the thesis that patterns of persistence or reversal
exist in stock returns, which may depend empirically on the investor’s time horizon (Lee
and Swaminathan 2000).

A simple relative strength indicator of the second type is the stock’s performance di-
vided by the performance of an equity index. If the value of this ratio increases, the stock
price increases relative to the index and displays positive relative strength. Often the rela-
tive strength indicator may be scaled to 1.0 at the beginning of the study period. If the stock
goes up at a higher (lower) rate than the index, for example, then relative strength will be
above (below) 1.0. Relative strength in this sense is often calculated for industries as well
as for individual stocks.

EXAMPLE 4-36. Relative Strength in Relation to an Equity Index.

Table 4-22 shows the values of the utility and the finance components of the NYSE
Common Stock Indexes for the end of each of 12 months from November 2000
through October 2001. Values for the NYSE Composite Index are also given.

TABLE 4-22 NYSE Indexes

Utility Finance Composite
November 434.95 592.35 629.78
December 440.54 646.95 656.87
January 44251 641.37 663.64 ;
February 406.01 603.76 626.94 -f
March 394.69 585.48 595.66 g
April 42141 604.65 634.83
May 406.49 625.11 641.67
June 376.61 626.65 621.76
July 370.92 616.58 616.94
August 346.92 585.54 597.84
September 340.74 549.41 543.84
October 323.46 543.16 546.34

%2 See Reilly and Brown (2000) and Sharpe, Alexander, and Bailey (1999) for a summary.

3 Other definitions relate a stock’s return over a recent period to its return over a longer period that includes the

more recent period.

® This concept has also been referred to as price momentum in the academic literature.
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To produce the information for Table 4-23, we divide each industry index
value by the NYSE Composite value for the same month and then scale those
results so that relative strength for November 2001 equals 1.0.

TABLE 4-23 Relative Strength Indicators

RSTR Utility RSTR Finance
November 1.000 1.000
December 0.971 1.047
January 0.965 1.028
February 0.938 1.024
March 0.959 1.045
April 0.961 1.013
May 0.917 1.036
June 0.877 1.072
July 0.871 1.063
August 0.840 1.041
September 0.907 1.074
October 0.857 1.057

On the basis of Tables 4-22 and 4-23, answer the following questions:

1. State the relative strength of utilities and finance over the entire time period
November 2000 through October 2001. Interpret the relative strength for each
sector over that period.

2. Discuss the relative performance of utilities and finance in the month of
April 2001.

Solution to 1. The relative strength of utilities was 0.857. This number
represents 1 — 0.857 = 0.143 or 14.3% underperformance relative to the NYSE
Composite over the time period. The relative strength of finance was 1.057. This
number represents 1.057 — 1.000 = 0.057 or 5.7% outperformance relative to the
NYSE Composite over the time period.

Solution to 2. April 2001 utilities’ RSTR at 0.961 was higher than in the
prior month, but finance’s RSTR at 1.013 was lower than in the prior month. In
contrast to performance for the entire period, utilities outperformed finance in April.

Momentum group indicators have substantial followings among professional in-
vestors. The rigorous study of the use of such indicators is a subject of current active re-
search both in industry and business schools.

11 VALUATION INDICATORS AND INVESTMENT MANAGEMENT

All the valuation indicators discussed in this chapter are quantitative aids, but not neces-
sarily solutions, to the problem of security selection. Because each carefully selected
and calculated price multiple, momentum indicator, or fundamental may supply some
piece of the puzzle of stock valuation, many investors use more than one valuation indicator
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(in addition to other criteria) in stock selection.®” The application of a set of criteria to re-
duce an investment universe to a smaller set of investments is called screening. Stock
screens often include not only criteria based on the valuation measures discussed in this
chapter but fundamental criteria that may explain differences in such measures. Computer-
ized stock screening is an efficient way to narrow a search for investments and is a part of
many stock-selection disciplines. The limitations to such screens usually relate to the lack
of control over the calculation of important inputs (such as EPS) when using many com-
mercial databases and screening tools; the absence of qualitative factors in most databases
is another important limitation.

EXAMPLE 4-37. Using Screens to Find Stocks for a Portfolio.

Janet Larsen manages an institutional portfolio and is currently looking for new
stocks to add to the portfolio. Larsen has a commercial database with information ;
on 7,532 U.S. stocks. She has designed several screens to select stocks with low '
P/E, P/CF, and Enterprise Value/EBITDA multiples. She also wants stocks that are
currently paying a cash dividend and have positive earnings, and stocks with a total
market capitalization between $1 billion and $5 billion. Table 4-24 shows the ’
number of stocks that meet each of six screens reflecting these desires, as well as
the number of stocks meeting all screens simultaneously, as of January 2002.

TABLE 4-24 A Stock Screen

Stocks Meeting Screen

Screen Number Percent

P/E < 20.0 2,549 33.8% i
P/CF < 12.0 4,209 55.9% :
Enterprise value/EBITDA < 10.0 4,393 58.3%
Dividends > 0 2,411 32.0%
EPS >0 4,116 54.6%
Market capitalization from 1 billion to 5 billion 1,009 13.4%
All six screens simultaneously 117 1.6% i

® The product of the fractions of stocks passing each screen individually is
0.338 X 0.559 X 0.583 X 0.32 X 0.546 X 0.134 = 0.0026, or 0.26%.

® The P/E of the S&P 500 was 24.4, the P/E of S&P S00/BARRA Growth Index
was 32.4, and the P/E of the S&P S00/BARRA Value Index was 19.2 as of
January 2002, excluding companies with negative earnings from the calcula-
tion of P/E.

5 According to the Merrill Lynch Institutional Factor Survey for 2001, from 1989 to 2001 responding
institutional investors on average used about 8 factors (of the 23 surveyed) in selecting stocks. The survey
factors include not only price multiples, momentum indicators, and DDM, but the fundamentals ROE, debt to
equity, projected five-year EPS growth, EPS variability, EPS estimate dispersion, size, beta, foreign exposure,
low price, and neglect.
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SUMMARY

Answer the following questions using the information supplied above:

1. What type of valuation indicators does Larsen not include in her stock screen?
2. Characterize the overall orientation of Larsen as to investment style.

3. Why is the fraction of stocks passing all six screens simultaneously, 1.6 per-
cent, larger than the product of the fraction of stocks passing each screen in-
dividually, 0.26 percent?

4. State two limitations of Larsen’s stock screen.

Solution to 1. Larsen has not included momentum indicators in the screen.

Solution to 2. Larsen can be characterized as a mid-cap value investor. Her
screen does not include explicit growth rate criteria or include momentum indicators,
such as positive earnings surprise, usually associated with a growth orientation.
Larsen also specifies a cutoff for P/E that is consistent with the S&P 500/BARRA
Value Index. Note that her multiples criteria are all “less than” criteria.5

' Solution to 3. The fraction of stocks passing all screens simultaneously is
greater than 0.26 percent because the criteria are not all independent. For example,
we expect that some stocks that pass the P/CF criterion also will pass the P/E
criteria because cash flow is positively correlated with earnings, on average.

Solution to 4. Larsen does not include any fundamental criteria. This is a
limitation because a stock’s expected low growth rate or high risk may explain its
low P/E. A second limitation of her screen is that the computations of the value
indicators in a commercial database may not reflect the appropriate adjustments to
inputs. The absence of qualitative criteria is also a possible limitation.

Investors also apply all the metrics that we have illustrated in terms of individual
stocks to industries and economic sectors. For example, average price multiples and mo-
mentum indicators can be used in sector rotation strategies to determine relatively under-
or overvalued sectors.’” (A sector rotation strategy is an investment strategy that over-
weights economic sectors that are anticipated to outperform or lead the overall market.)

In this chapter, we have defined and explained the most important valuation indicators in
professional use and illustrated their application to a variety of valuation problems.

® Price multiples are ratios of a stock’s price to some measure of value per share.

e Momentum indicators relate either price or a fundamental to the time series of their
own past values (or in some cases to their expected value).

® Price multiples are most frequently applied to valuation using the method of compa-
rables. This method involves using a price multiple to evaluate whether an asset is

% In using multiples such as P/E or P/B in this widely used fashion to characterize a portfolio, an analyst should
be aware of the limitations. A high-P/E stock is usually labeled as a growth stock but may actually be an
overpriced low-growth stock in the sense of future earnings growth.

57 See Salsman (1997) for an example.
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relatively undervalued, fairly valued, or overvalued in relation to a benchmark value
of the multiple.

The benchmark value of the multiple may be the multiple of a similar company or
the median or average value of the multiple for a peer group of companies, an indus-
try, an economic sector, an equity index, or the median or average own past values of
the multiple.

The economic rationale for the method of comparables is the law of one price.

Price multiples may also be applied to valuation using the method based on fore-
casted fundamentals. Discounted cash flow models provide the basis and rationale
for this method. Fundamentals also interest analysts who use the method of compa-
rables, because differences between a price multiple and its benchmark value may be
explained by differences in fundamentals.

The key idea behind the use of P/Es is that earning power is a chief driver of investment
value and EPS is probably the primary focus of security analysts’ attention. EPS, how-
ever, is frequently subject to distortion, often volatile, and sometimes negative.

The two alternative definitions of P/E are trailing P/E, based on the most recent four
quarters of EPS, and leading P/E, based on next year’s expected earnings.

Analysts address the problem of cyclicality by normalizing EPS—that is, calculat-
ing the level of EPS that the business could achieve currently under mid-cyclical
conditions (normal EPS).

Two methods to normalize EPS are the method of historical average EPS (over the
most recent full cycle) and the method of average ROE (average ROE multiplied by
current book value per share).

Earnings yield (E/P) is the reciprocal of the P/E. When stocks have negative EPS,
a ranking by earnings yield is meaningful whereas a ranking by P/E is not.
Historical trailing P/Es should be calculated with EPS lagged a sufficient amount of
time to avoid look-ahead bias. The same principle applies to other multiples calcu-
lated on a trailing basis.

The fundamental drivers of P/E are expected earnings growth rate(s) and the re-
quired rate of return. The justified P/E based on fundamentals bears a positive rela-
tionship to the first factor and an inverse relationship to the second factor.

PEG (P/E to growth) is a tool to incorporate the impact of earnings growth on P/E.
PEG is calculated as the ratio of the P/E to the consensus growth forecast. Stocks
with lower PEGs are more attractive than stocks with higher PEGs, all else equal.

‘We can estimate terminal value in multistage DCF models using price multiples based
on comparables. The expression for terminal value is (using P/E as an example)

V, = Benchmark value of trailing P/E X E,
or
» = Benchmark value of leading P/E X E,, |

Book value per share attempts to represent the investment that common sharecholders
have made in the company, on a per-share basis. Inflation, technological change, and
accounting distortions, however, can impair book value for this purpose.

Book value is calculated as common shareholders’ equity divided by the number of
shares outstanding. Analysts adjust book value to more accurately reflect the value of

.~
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shareholders’ investment and to make P/B more useful for comparing different
stocks.

® The fundamental drivers of P/B are ROE and the required rate of return. The justified
P/B based on fundamentals bears a positive relationship to the first factor and an in-
verse relationship to the second factor.

® An important rationale for the price-to-sales ratio (P/S) is that sales, as the top line in
an income statement, are generally less subject to distortion or manipulation than
other fundamentals such as EPS or book value. Sales are also more stable than earn-
ings and never negative.

® P/S fails to take into account differences in cost structure between businesses, may
not properly reflect the situation of companies losing money, and can be subject to
manipulation through revenue recognition practices.

® The fundamental drivers of P/S are profit margin, growth rate, and the required rate
of return. The justified P/S based on fundamentals bears a positive relationship to the
first two factors and an inverse relationship to the third factor.

® A key idea behind the use of price-to-cash-flow ratios is that cash flow is less subject
to manipulation than are earnings. Price to cash flow are often more stable than P/E.
Some common approximations to cash flow from operations have limitations, how-
ever, because they ignore items that may be subject to manipulation.

® The major cash flow and related concepts used in multiples are earnings-plus-noncash
charges (CF), cash flow from operations (CFO), free cash flow to equity (FCFE), and
earnings before interest, taxes, depreciation, and amortization (EBITDA).

® In calculating price to cash flow, the earnings-plus-noncash charges concept is tradi-
tionally used, although the FCFE has the strongest link to financial theory.

® CF and EBITDA are not strictly cash flow numbers because they do not account for
noncash revenue and net changes in working capital.

® The fundamental drivers of price to cash flow, however defined, are the expected
growth rates of future cash flows and the required rate of return. The justified price to
cash flow based on fundamentals bears a positive relationship to the first factor and
an inverse relationship to the second.

® Enterprise value (EV) is total company value (the market value of debt, common
equity, and preferred equity) minus the value of cash and investments.

® EV/EBITDA is preferred to P/EBITDA because EBITDA as a pre-interest number is
a flow to all providers of capital.

® EV/EBITDA may be more appropriate than P/E for comparing companies with
different amounts of financial leverage (debt).

® EV/EBITDA is frequently used in the valuation of capital-intensive businesses.

® The fundamental drivers of EV/EBITDA are the expected growth rate in free cash
flow to the firm and the weighted-average cost of capital. The justified EV/EBITDA
based on fundamentals bears a positive relationship to the first factor and an inverse
relationship to the second.

® Dividend yield has been used as a valuation indicator because it is a component of
total return, and is less risky than capital appreciation. However, investors trade off
future earnings growth to receive higher current dividends.

® Trailing dividend yield is calculated as four times the most recent quarterly per-share
dividend divided by the current market price.
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The fundamental drivers of dividend yield are the expected growth rate in dividends
and the required rate of return.

Comparing companies across borders frequently involves accounting method differ-
ences, cultural differences, economic differences, and resulting differences in risk
and growth opportunities.

Momentum valuation indicators include earnings surprise, standardized unexpected
earnings, and relative strength.

Unexpected earnings (or earnings surprise) equals the difference between reported
earnings and expected earnings.

Standardized unexpected earnings (SUE) is unexpected earnings divided by the stan-
dard deviation in past unexpected earnings.

Relative-strength indicators compare a stock’s performance during a period either
with its own past performance (first type) or with the performance of some group of
stocks (second type). The rationale behind using relative strength is the thesis of pat-
terns of persistence or reversal in returns.

Screening is the application of a set of criteria to reduce an investment universe to a
smaller set of investments and is a part of many stock selection disciplines. In gen-
eral, limitations of such screens include the lack of control over the calculation of
important inputs and the absence of qualitative factors.
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PROBLEMS 1. As of February 2002, you are researching Smith International (NYSE: SII), an oil
field services company subject to cyclical demand for its services. You believe the
1997-2000 period reasonably captures average profitability. SII closed at $57.98 on

2 February 2002.
2001 2000 1999 1998 1997
EPS E$3.03 $1.45 $0.23 $2.13 $2.55
BVPS E19.20 16.21 14.52 13.17 11.84
ROE E16% 8.9% 1.6% 16.3% 21.8%

Source: The Value Line Investment Survey.

A. Define normal EPS.

B. Calculate a normal EPS for SII based on the method of historical average EPS, and
then calculate the P/E based on that estimate of normal EPS.

C. Calculate a normal EPS for SII based on the method of average ROE and the P/E
based on that estimate of normal EPS.

2. An analyst plans to use P/E and the method of comparables as a basis for recommend-
ing one of two peer group companies in the personal digital assistant business. Data on
the companies’ prices, trailing EPS, and expected growth rates in sales (five-year com-
pounded rate) are given in the table below. Neither business has been profitable to date,
and neither is anticipated to have positive EPS over the next year.

Price Trailing EPS P/E Expected Growth (Sales)

Hand $22 -$2.20 NM 45%
Somersault $10 —$1.25 NM 40%

Unfortunately, because the earnings for both companies were negative, the P/Es were
not meaningful. On the basis of the above information, answer the following questions.
A. State how the analyst might make a relative valuation in this case.

B. Which stock should the analyst recommend?

3. May Stewart, CFA, a retail analyst, is performing a P/E-based comparison of two jew-
elry stores as of early 2001. She has the following data for Hallwhite Stores (HS) and
Ruffany (RUF).
® HS is priced at $44. RUF is priced at $22.50.
® HS has a simple capital structure, earned $2.00 per share in 2000, and is expected to
earn $2.20 in 2001.

® RUF has a complex capital structure as a result of its outstanding stock options.
Moreover, it had several unusual items that reduced its basic EPS in 2000 to $0.50
(versus the $0.75 that it earned in 1999).
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® For 2001, Stewart expects RUF to achieve net income of $30 million. RUF has 30 mil-
lion shares outstanding and options outstanding for an additional 3,333,333 shares.

A. Which P/E (trailing or leading) should Stewart use to compare the two companies’
valuation? o

B. Which of the two stocks is relatively more attractively valued on the basis of P/Es
(assuming that all other factors are approximately the same for both stock)?

4. You are researching the valuation of the stock of a company in the food processing in-
dustry. Suppose you intend to use the mean value of the leading P/Es for the food pro-
cessing industry stocks as the benchmark value of the multiple. That mean P/E is 18.0.
The leading or expected EPS for the next year for the stock you are studying is $2.00.
You calculate 18.0 X $2.00 = $36, which you take to be the intrinsic value of the stock
based only on the information given above. Comparing $36 with the stock’s current
market price of $30, you conclude the stock is undervalued.

A. Give two reasons why your conclusion that the stock is undervalued may be in error.
B. What additional information about the stock and the peer group would support your
original conclusion?

5. A. Identify two significant differences between Yardeni’s model of stock market valua-
tion and the Fed model.

B. Suppose an analyst uses an equity index as a comparison asset in valuing a stock.
Which price multiple(s) would cause concern about the impact of potential overval-
uation of the equity index on a decision to recommend purchase of an individual
stock?

6. (Adapted from 2000 CFA Level II exam) Christie Johnson, CFA, has been assigned to
analyze Sundanci. Johnson assumes that Sundanci’s earnings and dividends will grow
at a constant rate of 13 percent. Exhibits 1 and 2 provide financial statements and other
information for Sundanci:

EXHIBIT 1 Sundanci Actual 1999 and 2000 Financial Statements For Fiscal Years
Ending 31 May (in millions, except per-share data)

Income Statement 1999 2000
Revenue $474 $598
Depreciation 20 23
Other operating costs 368 460
Income before taxes 86 115
Taxes 26 35
Net income 60 80
Dividends 18 24
Earnings per share $0.714 $0.952
Dividends per share $0.214 $0.286
Common shares outstanding 84.0 84.0
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Balance Sheet 1999 2000
Current assets $201 $326
Net property, plant, and equipment 474 489
i Total assets 675 815
4 : Current liabilities 57 141
Long-term debt 0 0

Total liabilities
Shareholders’ equity 618 674
Total liabilities and equity 675 815
Capital expenditures 34 38

EXHIBIT 2 Selected Financial information

Required rate of return on equity 14%
Growth rate of industry 13%
Industry P/E 26

A. Calculate a justified P/E based on information in Exhibits 1 and 2 and on Johnson’s
assumptions for Sundanci. Show your work.

B. Identify, within the context of the constant dividend growth model, how each of the
fundamental factors shown below would affect the P/E.

i. The risk (beta) of Sundanci increases substantially.

ii. The estimated growth rate of Sundanci’s earnings and dividends increases.
ili. The market risk premium increases.
Note: A change in a fundamental factor is assumed to happen in isolation; inter-
active effects between factors are ignored. Every other item of the company is un-
changed.

7. At a meeting of your company’s investment policy committee, Bill Yu presents a rec-
ommendation based on a P/E analysis. He presents the case for Connie’s Sporting
Goods (CSG), a small chain of retail stores that receives almost no coverage by ana-
lysts. Yu begins by noting that CSG appeared to be fairly valued compared with its
peers on a P/E basis. CSG’s 10-Q filing revealed, however, that an initiative at CSG to
offer sports instruction (e.g., golf lessons) along with equipment should immediately
raise the earnings growth rate at the company from 5 percent to 6 percent. Yu thus ex-
pects the company’s trailing P/E to rise from 10.5 to 13.25, a 26 percent increase, as
soon as the investment community recognizes this development. The computations
supporting his analysis follow.

Currently the justified P/E based on fundamentals is

Py (=B +g) _(1-05(.05 _
E, r—g ©010-005

10.5




250

Chapter 4 Market-Based Valuation: Price Multiples

10.

11.

He points out that when g rises to 0.06, the trailing P/E should increase to 13.25, pro-

viding investors with appreciation in excess of 20 percent. When asked if he expects

CSG’s ROE to improve with the initiative, Yu indicated that it would likely be flat for

the first several years. A colleague argues that because of the flat ROE, CSG’s justified

P/E will not increase to 13.25 because b must increase to be consistent with the sus-

tainable growth rate expression for g. Only companies with at least 20 percent near-

term appreciation potential are candidates for inclusion on your company’s focus list
of stocks.

A. How would you expect the new initiative to affect the trailing P/E accorded to
CSG’s stock, assuming Yu’s assumptions are correct? (Growth will increase as in-
dicated above and ROE will be steady.)

B. Is CSG a good candidate for your company’s focus list?

. Tom Smithfield is valuing the stock of a food processing business. He has projected

earnings and dividends to four years (to t = 4). Other information and estimates are

® Required rate of return = 0.09

® Average dividend payout rate for mature companies in the market = 0.45

® Industry average ROE = 0.10

b E3 = $3.00

® Industry average P/E = 12

On the basis of the above, answer the following questions:

A. Compute terminal value based on comparables.

B. Contrast your answer in Part A to an estimate of terminal value using the Gordon
growth model.

. Discuss three types of stocks or investment problems for which an analyst could ap-

propriately use P/B in valuation.

Avtech is a multinational distributor of semiconductor chips and related products to
businesses. Its leading competitor around the world is Target Electronics. Avtech has a
current market price of $10, 20 million shares outstanding, annual sales of $1 billion,
and a 5 percent profit margin. Target has a market price of $20, 30 million shares out-
standing, annual sales of $1.6 billion, and a profit margin of 4.9 percent. Based on the
information given, answer the following questions:

A. Which of the two companies has a more attractive valuation based on P/S?

B. Identify and explain one advantage of P/S over P/E as a valuation tool.

Wilhelm Miiller, CFA, has organized the selected data on four food companies that
appear below (TTM stands for trailing 12 months):

Hormel Foods Tyson Foods IBP Corp  Smithfield Foods

Stock price $25.70 $11.77 $23.65 $24.61
Shares out (1,000s) 138,923 220,662 108,170 103,803
Market cap ($ mil) 3,570 2,597 2,558 2,523
Sales ($ mil) 4,124 10,751 17,388 6,354
Net income ($ mil) 182 88 122 252
TTM EPS $1.30 $0.40 $1.14 $2.31
Return on equity 19.20% 4.10% 6.40% 23.00%
Net profit margin 4.41% 0.82% 0.70% 3.99%

R ——
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12.

13.

14.

On the basis of the data given, answer the following questions:
A. Calculate the trailing P/E and P/S for each company.
B. Explain on the basis of fundamentals why these stocks have different P/Ss.

(Adapted from 2001 CFA Level II exam) John Jones, CFA, is head of the research de-

partment at Peninsular Research. Peninsular has a client who has inquired about the

valuation method best suited for comparison of companies in an industry with the fol-

lowing characteristics:

® Principal competitors within the industry are located in the United States, France,
Japan, and Brazil.

® The industry is currently operating at a cyclical low, with many companies report-
ing losses.

Jones recommends that the client consider the following valuation ratios:

1. PIE

2. P/B

3. P/S

Determine which one of the three valuation ratios is most appropriate for comparing

companies in this industry. Support your answer with one reason that makes that ratio

superior to either of the other two ratios in this case.

General Electric (NYSE: GE) is currently selling for $38.50, with trailing 12-month

earnings and dividends of $1.36 and $0.64, respectively. P/E is 28.3, P/B is 7.1, and

P/S is 2.9. The return on equity is 27.0 percent, and the profit margin on sales is 10.9

percent. The Treasury bond rate is 4.9 percent, the equity risk premium is 5.5 percent,

and GE’s beta is 1.2.

A. What is GE’s required rate of return, based on the capital asset pricing model?

B. Assume that the dividend and earnings growth rates are 9 percent. What P/Es,
P/Bs, and P/Ss would be justified given the required rate of return in Part A and
current values of the dividend payout ratio, ROE, and profit margin?

C. Given that the assumptions and constant growth model are appropriate, state whether
GE appears to be fairly valued, overvalued, or undervalued based on fundamentals.

Jorge Zaldys, CFA, is researching the relative valuation of two companies in the
aerospace/defense industry, NCI Heavy Industries (NCI) and Relay Group Inter-
national (RGI). He has gathered relevant information on the companies in the fol-
lowing table.

EBITDA Comparisons (in € millions except for per-share)

Company RGI NCl
Price per share 150 100
Shares outstanding 5 million 2 million
Market value of debt 50 100
Book value of debt 52 112
Cash and investments 5 2
Net income 49.5 12
Net income from continuing operations 495 8
Interest expense 3 5
Depreciation and amortization 8 4
Taxes 2 3
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15.
16.

17.

18.

Using the information in the above table, answer the following questions:

A. Calculate P/EBITDA for NCI and RGI.

B. Calculate EV/EBITDA for NCI and RGI.

C. Select NCI or RGI for recommendation as relatively undervalued. Justify your
selection.

Define the major alternative cash flow concepts, and state one limitation of each.

Data for two hypothetical companies in the pharmaceutical industry, DriveMed and
MAT Technology, are given in the table below. For both companies, expenditures in
fixed capital and working capital during the previous year reflected anticipated aver-
age expenditures over the foreseeable horizon.

DriveMed MAT Tech.
Current price $46.00 $78.00
Trailing CF per share $3.60 $6.00
P/CF 12.8 13.0
Trailing FCFE per share $1.00 $5.00
P/FCFE 46.0 15.6
Consensus five-year growth forecast 15% 20%
Beta 1.25 1.25

On the basis of the information supplied, discuss the valuation of MAT Technology
relative to DriveMed. Justify your conclusion.

Your value-oriented investment management company recently hired a new analyst,
Bob Westard, because of his expertise in the life sciences and biotechnology areas. At
the company’s weekly meeting, during which each analyst proposes a stock idea for
inclusion on the company’s approved list, Westard recommends Human Cloning Inter-
national (HCI). He bases his recommendation to the Investment Committee on two
considerations. First, HCI has pending patent applications but a P/E that he judges to
be low given the potential earnings from the patented products. Second, HCI has had
high relative strength versus the S&P 500 over the past month.

A. Explain the difference between price multiples and relative strength approaches.
B. State which, if any, of the bases for Westard’s recommendation is consistent with

the investment orientation of your company.

Kirstin Kruse, a portfolio manager, has an important client who wants to alter the com-

position of her equity portfolio, which is currently a diversified portfolio of 60 global

common stocks. The client wants a portfolio that meets the following criteria:

® Stocks must be in the Dow Jones Industrial Average, Transportation Average, or
Utilities Average.

® Stocks must have a dividend yield of at least 5.0 percent.

® Stocks must have a P/E no greater than 20.

* Stocks must have a total market capitalization of at least $2.0 billion.

The table below shows how many stocks satisfied each screen, which was run in

November 2001.




Problems 253

Screen Number Satisfying

In Dow Jones Industrial Average, Transportation 65
Average, or Utilities Average

Dividend yield of at least 5.0% 10

P/E less than 20 27

Total market cap of at least $2.0 billion 52

Satisfies all four screens 6

Other facts are:

® In total, there are 65 stocks in these three indexes (30 in the Industrial Average, 20
in the Transportation Average, and 15 in the Utilities Average).

® The stocks meeting all four screens were Southern Co. (utility), TXU Corporation
(utility), Eastman Kodak Co. (consumer goods), Public Service Enterprise Group
(utility), Reliant Energy (utility), and Consolidated Edison (utility).

A. Which valuation indicator or fundamental in Kruse’s screen is most restrictive?

B. Critique the construction of the screen.

C. Do these screens identify an appropriate replacement portfolio for the client?
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SOLUTIONS 1. A. Normal EPS is the level of earnings per share that the company could currently

achieve under mid-cyclical conditions.

B. Averaging EPS over the 1997-2000 period, we find that ($2.55 + $2.13 + $0.23 +
$1.45)/4 = $1.59. According to the method of historical average EPS, SII’s normal
EPS is $1.59. The P/E based on this estimate is $57.98/1.59 = 36.5.

C. Averaging ROE over the 1997-2000 period, we find that (0.218 + 0.163 + 0.016 +
0.089)/4 = 0.1215. For current BVPS, we use the estimated value of $19.20. Ac-
cording to the method of average ROE, we have 0.1215 X $19.20 = $2.33 as nor-
mal EPS. The P/E based on this estimate is $57.98/$2.33 = 24.9.

2. A. The analyst can rank the two stocks by earnings yield (E/P). Whether EPS is posi-

- tive or negative, a lower E/P reflects a richer valuation and a ranking from high to
low E/P has a meaningful interpretation.

In some cases, an analyst might handle negative EPS by using normal EPS in
its place. Neither business, however, has a history of profitability. When year-ahead
EPS is expected to be positive, leading P/E is positive. Thus the use of leading P/Es
sometimes addresses the problem of trailing negative EPS. Leading P/E is not
meaningful in this case, however, because next year’s earnings are expected to be
negative.

B. Hand has an E/P of —0.100, and Somersault has an E/P of —0.125. A higher earn-
ings yield has a similar interpretation to a lower P/E, and Hand appears to be rela-
tively undervalued. The difference in earnings yield cannot be explained by differ-
ences in sales growth forecasts. In fact, Hand has a higher expected sales growth
rate than Somersault. Therefore, the analyst should recommend Hand.

3. A. Because investing looks to the future, analysts often feature leading P/E when earn-
ings forecasts are available, as they are here. But a specific reason to use leading
P/Es based on the facts given is that RUF had some unusual items affecting EPS for
2000. The data to make appropriate adjustments to RUF’s 2000 EPS are not given.
In summary, Stewart should use leading P/Es.

B. Because RUF has a complex capital structure, the P/Es of the two companies must
be compared on the basis of diluted EPS.
For HS: leading P/E = $44/2.20 = 20
For RUF: leading P/E per diluted share = $22.50/(30,000,000/33,333,333) = 25
Therefore, HS has the more attractive valuation at present.
The problem illustrates some of the considerations that should be taken into account
in using the P/Es and the method of comparables.

4. A. Your conclusion may be in error because of the following:

® The peer group stocks themselves may be overvalued. Stated another way, the
mean P/E of 18 may be too high in terms of intrinsic value. If that is the case,
using 18 as a multiplier of the stock’s expected EPS will lead to an estimate of
stock value in excess of intrinsic value.

® The stock’s fundamentals may differ from those of the mean food processing in-
dustry stock. For example, if the stock’s expected growth rate is lower than the
mean industry growth rate and its risk is higher than the mean, the stock may de-
serve a lower P/E than the mean.

In addition, mean P/E may be influenced by outliers.

B. The following evidence supports the original conclusion:

® Evidence that stocks in the industry are at least on average fairly valued (that

stock prices reflect fundamentals).
_
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® Evidence that no significant differences exist in the fundamental drivers of P/E
for comparing the stock with the average industry stock.

5. A. Yardeni’s model uses corporate, rather than U.S. government, bond yields and in-
corporates an estimate of earnings growth to arrive at an estimate of the fair value of
stock market.

B. In principle, the use of any of this chapter’s price multiples for valuation is vulnera-
ble to this problem in comparing a company’s characteristics to the overall market.
If the stock market is overvalued, an asset that appears to be comparably valued may
also be overvalued.

6. A. The formula for calculating P/E for a stable-growth company is the payout ratio di-
vided by the difference between the required rate of return and the growth rate of
dividends. If the P/E is being calculated on trailing earnings (Year 0), the payout
ratio is increased by the growth rate.

P/E based on trailing earnings:
P/E = [Payout ratio X (1 + g)l/(r — g)
= (0.30 X 1.13)/(0.14 — 0.13) = 339
P/E based on next year’s earnings:
P/E = Payout ratio/(r — g)
= 0.30/(0.14 — 0.13) = 30

B.

Fundamental Factor  Effect on P/E Explanation (not required in question)

The risk (beta) of Decrease P/E is a decreasing function of risk—as risk
Sundanci increases increases, the P/E decreases. Increases in the
substantially. risk of Sundanci stock would be expected to

lower the P/E.

The estimated growth Increase P/E is an increasing function of the growth rate
rate of Sundanci’s of the company—the higher the expected
earnings and growth the higher the P/E. Sundanci would
dividends increases. command a higher P/E if analysts increase

the expected growth rate.

The market risk Decrease P/E is a decreasing function of the market risk
premium increases. premium. An increased market risk premium

would increase the required rate of return,
lowering the price of a stock relative to its
earnings. A higher market risk premium
would be expected to lower Sundanci’s P/E.

7. A. We would expect the trailing P/E accorded to CSG to increase to 13.25 as antici-
pated by Yu. The colleague is referring to the sustainable growth rate expression
g = b X ROE. The colleague’s argument is that if ROE is level over the next several
years, b will need to increase (dividend payout will need to decrease) to support a
higher (6 percent) growth rate. The idea is that if b increases when growth becomes
6 percent, the P/E does not increase to 13.25. The argument concerning a change in
dividend payout is incorrect. Any of the following arguments may be made:
® Although ROE is expected to be flat only for several years, long-term ROE is the

proper value to use in the sustainable growth rate expression.

® If b actually increases, g will increase above 6 percent, offsetting the effect of b.
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® P> w

® The sustainable growth rate expression assumes no external equity financing
and keeping the capital structure constant (see Section 6.1 of Chapter 2). CSG
can borrow, either short term while ROE is flat or even long term (possibly in-
creasing debt’s weight in the capital structure) to fund this growth. The com-
pany can also issue new stock. The sustainable growth rate formula cannot real-
istically serve as a basis to predict a cut in dividends.

® Dividend payout, which is a discretionary decision of the board of directors, is
not an economic fundamental. Investors look to the underlying cash flow of the
business in valuation.

. Because Yu is correct, CSG should be added to the focus list.
. V, = Benchmark value of P/E X E, = 12 X $3.00 = $36.0

In the sustainable growth rate expression g = b X ROE, we can use (1 — 0.45) =
0.55 = b, and ROE = 0.10 (the industry average), obtaining 0.55 X 0.10 = 0.055.
Given the required rate of return of 0.09, we obtain the estimate $3.00(0.45)
(1.055)/(0.09 — 0.055) = $40.69. In this case the Gordon growth model estimate of
terminal value is higher than the estimate based on multiples. The two estimates may
differ for a number of reasons, including the sensitivity of the Gordon growth model
to the values of inputs.

9. Although the measurement of book value has a number of widely recognized short-
comings, it can still be applied fruitfully in several categories of circumstances:

10.

11.

The company is not expected to continue as a going concern. When a company is
likely to be liquidated (so that ongoing earnings and cash flow are not relevant) the
value of its assets less its liabilities is of utmost importance. Naturally, the analyst
must establish the fair value of these assets.

The company is composed mainly of liquid assets, such as finance, investment, in-
surance, and banking .institutions.

The company’s EPS is highly variable or negative.

A. Avtech: P/S = ($10 price per share)/[($1 billion sales)/(20 million shares)] =

$10/($1,000,000,000/20,000,000) = 0.2

Target: P/S = ($20 price per share)/[($1.6 billion sales)/(30 million shares)] =
20/($1,600,000,000/$30,000,000) = 0.375

Avtech has a more attractive valuation based on its lower P/S but comparable profit
margins.

. One advantage of P/S over P/E is that companies’ accounting decisions can have a

much greater impact on reported earnings than they are likely to have on reported
sales. Although companies are able to make a number of legitimate business and
accounting decisions that affect earnings, their discretion over reported sales (rev-
enue recognition) is more limited.

. The P/Es are
Hormel 25.70/1.30 = 19.8
Tyson 11.77/0.40 = 294
IBP 23.65/1.14 = 20.7

Smithfield 24.61/2.31 = 10.7
Sales per share are found by dividing sales by shares outstanding. Dividing this
into the share price gives the P/Ss:

Hormel 25.70/(4,124/138.923) = 25.70/29.69 = 0.866
Tyson 11.77/(10,751/220.662) = 11.77/48.72 = 0.242
IBP 23.65/(17,388/108.170) = 23.65/160.75 = 0.147

Smithfield 24.61/(6,354/103.803) = 24.61/61.21 = 0.402




Solutions

257

12,

13.

14.

B. If we rank the stocks by P/S from highest to lowest, we have

P/S Profit Margin
Hormel 0.866 4.41%
Smithfield 0.402 3.99%
Tyson 0.242 0.82%
IBP 0.147 0.70%

The differences in P/S appear to be explained, at least in part, by differences in cost
structure as measured by profit margin.

For companies in the industry described, P/S would be superior to either of the other

two ratios. Among other considerations, P/S is

® more useful in valuing companies with negative earnings.

® better able to compare companies in different countries that are likely to use differ-
ent accounting standards (a consequence of the multinational nature of the industry).

® Jess subject to manipulation (i.e., managing earnings by management, a frequent
consequence when companies are in a cyclical low and likely to report losses).

® not as volatile as P/E multiples and hence may be more reliable for use in valuation.

A. Using the CAPM, the required rate of return is 4.9% + 1.2 X 5.5% = 11.5%.
B. The dividend payout ratio is $0.64/$1.36 = 0.47. The justified values for the three
valuation ratios should be

P, (1—b)X(1+g 047 X109 05123
E, r—g T 0.115 - 0.09  0.025
Py_ROE—g _027-009 018 _,

B, r—g 0115-009 0025
Py PMX(1=b)X(lL+g 0109 %047 X 1.09 _ 0.05584 _
So r—g ©0115-009 0025

= 20.5

22

C. The justified P/E is lower than the trailing P/E (20.5 versus 28.3), the justified P/B
is higher than actual P/B (7.2 versus 7.1), and the justified P/S is lower than the ac-
tual P/S (2.2 versus 2.9). Therefore, based on P/E and P/S, GE appears to be over-
valued but, based on P/B, appears to be slightly undervalued.

A. EBITDA = Net income (from continuing operations) + Interest expense + Taxes
+ Depreciation + Amortization

EBITDA for RGI = €49.5 million + €3 million 4+ €2 million + €8 million
= €62.5 million

Per-share EBITDA = (€62.5 million)/(5 million shares) = €12.5

P/EBITDA for RGI = €150/€12.5 = 12

EBITDA for NCI = €8 million + €5 million + €3 million + €4 million
= €20 million

Per-share EBITDA = (€20 million)/(2 million shares) = €10

P/EBITDA for NCI = €100/€10 = 10

B. Market value of equity for RGI = €150 X 5 million = €750 million

Market value of debt for RGI = €50

Total market value of RGI = €750 million + €50 = €800 million

Enterprise value (EV) = €800 million — €5 million (cash and investments)
= €795 million

R
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Now we divide EV by total (as opposed to per-share) EBITDA:
¢ EV/EBITDA for RGI = (€795 million)/(€62.5 million) = 12.72

Market value of equity for NCI = €100 X 2 million = €200 million

Market value of debt for NCI = €100

Total market value of NCI = €200 million + €100 = €300 million

Enterprise value (EV) = €300 million — €2 million (cash and investments)
= €298 million

Now we divide EV by total (as opposed to per-share) EBITDA:
® EV/EBITDA for NCI = (€298 million)/(€20 million) = 14.9

C. Zaldys should select RGI as relatively undervalued.
First, it is correct that NCI appears to be relatively undervalued based on
P/EBITDA, because NCI has a lower P/EBITDA multiple:
¢ P/EBITDA = €150/€12.5 = 12 for RGI
8 P/EBITDA = €100/€10 = 10 for NCI
RGI is relatively undervalued based on EV/EBITDA, however, because RGI has
the lower EV/EBITDA multiple:
® EV/EBITDA = (€795 million)/(€62.5 million) = 12.72 for RGI
®* EV/EBITDA = (€298 million)/(€20 million) = 14.9 for NCI
EBITDA is a pre-interest flow; therefore, it is a flow to both debt and equity and
the EV/EBITDA multiple is more appropriate than the P/EBITDA multiple.
Zaldys would rely on EV/EBITDA to reach his decision when the two ratios con-
flicted. Note that P/EBITDA does not take into account differences in the use of fi-
nancial leverage. Substantial differences in leverage exist in this case (NCI uses
much more debt), so the preference for EV/EBITDA over P/EBITDA is increased.

15. The major concepts are as follows:

® EPS plus per-share depreciation, amortization, and depletion (CF)
Limitation: Ignores changes in working capital and noncash revenue. Not a free
cash flow concept.

® Cash flow from operations (CFO)
Limitation: Not a free cash flow concept, so not directly linked to theory.

® Free cash flow to equity (FCFE)
Limitation: Often more variable and more frequently negative than other cash flow
concepts.

® Earnings before interest, taxes, depreciation, and amortization (EBITDA)
Limitation: Ignores changes in working capital and noncash revenue. Not a free
cash flow concept. Relative to its use in P/EBITDA, EBITDA is mismatched with
the numerator because it is a pre-interest concept.

16. MAT Technology is relatively undervalued compared with DriveMed based on a
P/FCFE multiple that is 34 percent the size of DriveMed’s FCFE multiple (15.6/46 =
0.34, or 34%). The only comparison slightly in DriveMed’s favor, or approximately
equal, is that based on P/CF (12.8 for DriveMed versus 13.0 for MAT Technology).
However, FCFE is more strongly grounded in valuation theory than P/CF. Because
DriveMed and MAT Technology’s expenditures in fixed capital and working capital
during the previous year reflected anticipated average expenditures over the foresee-
able horizon, we have additional confidence with the P/FCFE comparison.

17. A. Relative strength is based strictly on price movement (a technical indicator). As
used by Westard, the comparison is between the returns on HCI and the returns on
the S&P 500. In contrast, the price-multiple approaches are based on the relation-




i

il

Solutions

259

18.

ship of current price not to past prices but to some measure of value such as EPS,
book value, sales, or cash flow.

. Only the reference to the P/E in relationship to the pending patent applications in

Westard’s recommendation is consistent with the company’s value orientation, be-
cause it addresses HCI’s P/E in relationship to expected future earnings.

. The most restrictive criterion as judged by the number of stocks meeting it is the

dividend yield criterion, which results in only 10 eligible investments. The screen
strongly emphasizes dividend yield as a valuation indicator.

. The screen may be too narrowly focused on dividend yield. It did not include vari-

ables related to expected growth, required rate of return or risk, or financial
strength.

. The screen results in a very concentrated portfolio. Except for Eastman Kodak, the

companies are all utilities, which typically pay high dividends. They belong to a
very small segment of the investment universe and would constitute a narrowly fo-
cused and non-diversified portfolio.
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CHAPTER

RESIDUAL INCOME VALUATION

LEARNING OUTCOMES
After completing this chapter, you will be able to do the following:

Define and calculate residual income.

Describe alternative measures of residual earnings, such as economic value
added.

Discuss the uses of residual income models.

Calculate future values of residual income given current book value, earnings
growth estimates, and an assumed dividend payout ratio.

Calculate the intrinsic value of a share of common stock using the residual in-
come model.

Contrast the recognition of value in the residual income model to value recogni-
tion in other present value models.

Discuss the strengths and weaknesses of the residual income model.

Justify the selection of the residual income model for equity valuation, given
characteristics of the company being valued.

Identify and discuss the fundamental determinants or drivers of residual
income.

Explain the relationship between the justified price-to-book ratio and residual
income.

Explain the relationship of the residual income model to the dividend discount
and free cash flow to equity models.

Discuss the major accounting issues in applying residual income models.

Calculate an implied growth rate in residual income given the market price-to-
book ratio and an estimate of the required rate of return on equity.

Define continuing residual income and list the common assumptions regarding
continuing residual income.

Justify an estimate of continuing residual income at the earnings forecast hori-
zon given company and industry prospects.

Calculate the intrinsic value of a share of common stock using a multistage

residual income model, given the required rate of return, forecasted earnings
per share over a finite horizon, and forecasted continuing residual earnings.
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1 INTRODUCTION

Residual income models of equity value have become widely recognized tools in both in-
vestment practice and research. Conceptually, residual income is net income less a charge
(deduction) for common shareholders’ opportunity cost in generating net income. As an
economic concept, residual income has a long history. As far back as the 1920s, General
Motors employed the concept in evaluating business segments.' More recently, residual
income has received renewed attention and interest, sometimes under names such as eco-
nomic profit, abnormal earnings, or economic value added.

The appeal of residual income models stems from a shortcoming of traditional
accounting. Specifically, although a company’s income statement includes a charge for
the cost of debt capital in the form of interest expense, it does not include a charge for
the cost of equity capital. A company can have positive net income but may still not be
adding value for shareholders if it does not earn more than the cost of equity capital.
Residual income concepts have been used in a variety of contexts, including the
measurement of internal corporate performance. This chapter, however, will focus on
the residual income model for estimating the intrinsic value of common stock. Among
the questions we will study to help us use residual income models professionally are the
following:

® How is residual income measured, and how can an analyst use residual income in
valuation?

® How does residual income relate to fundamentals, such as return on equity and earn-
ings growth rates?

® How is residual income linked to other valuation methods, such as a price-multiple
approach?

® What challenges arise in applying residual income valuation internationally?

The chapter is organized as follows: In Section 2, we develop the concept of residual
income and present alternative measures used in practice. In Section 3, we derive the
residual income valuation model and illustrate its use in valuing common stock. Section 4
addresses accounting and international issues in the use of residual income valuation. In
subsequent sections, we present practical applications of residual income models: Section
5 presents the single-stage (constant-growth) residual income model, and Section 6 pres-
ents multistage residual income models. We summarize the chapter in Section 7.

2 RESIDUAL INCOME

Traditional financial statements, particularly the income statement, are prepared to reflect
earnings available to owners. As a result, net income includes an expense to represent the
cost of debt capital in the form of interest expense. Dividends or other charges for equity
capital, however, are not deducted. Traditional accounting lets the owners decide whether
earnings cover their opportunity costs. The economic concept of residual income, on the
other hand, explicitly deducts the estimated cost of equity capital, the finance concept that
measures shareholders’ opportunity costs. Residual income models have been used to value

! See, for example, Young (1999) and Lo and Lys (2000).
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both individual stocks” and the Dow Jones Industrial Average® and have been proposed as a
solution to measuring goodwill impairment by accounting standard setters.* Residual in-
come models have been found more useful than some other major present value models of
equity value in explaining stock prices (American Accounting Association, 2001). Example
5-1 illustrates, in a stylized setting, the calculation and interpretation of residual income.’

EXAMPLE 5-1. The Calculation of Residual Income.

Axis Manufacturing Company, Inc. (AXCI), a very small company in terms of
market capitalization, has total assets of €2,000,000 financed 50 percent with debt
and 50 percent with equity capital. The cost of debt capital is 7 percent before taxes
(4.9 percent after taxes) and the cost of equity capital is 12 percent.® The company
has earnings before interest and taxes (EBIT) of €200,000 and a tax rate of 30 per-
cent. Net income for AXCI can be determined as follows:

EBIT €200,000
Less: Interest Expense 70,000
Pretax Income €130,000
Less: Income Tax Expense 39,000
Net Income €91,000

With earnings of €91,000, AXCI is clearly profitable in an accounting sense. But
was the company profitable enough to satisfy its owners? Unfortunately, it was not.
To incorporate the cost of equity capital, we compute residual income. One ap-
proach to calculating residual income is to deduct an equity charge (the estimated
cost of equity capital in money terms) from net income. We compute the equity
charge as follows:

Equity charge = Equity capital X Cost of equity capital in percent
= €1,000,000 X 12% = €120,000.

As stated, residual income is equal to net income minus the equity charge:

Net Income €91,000
Equity Charge 120,000
Residual Income €(29,000)

AXCI did not earn enough to cover the cost of equity capital. As a result, it has
negative residual income. Although AXCI is profitable in an accounting sense, it is
not profitable in an economic sense.

2 See Fleck, Craig, Bodenstab, Harris, and Huh (2001).

3 See Lee and Swaminathan (1999) and Lee, Myers, and Swaminathan (1999).

* See American Accounting Association Financial Accounting Standards Committee (2001). Impairment in an
accounting context means downward adjustment. Goodwill, in this context, is an intangible asset that may
appear on a company’s balance sheet as a result of its purchase of another company.

3 To simplify the following introduction, we assume here that net income accurately reflects clean surplus
accounting, which we will explain later in this chapter. Our discussions in this chapter assume that companies’
financing consists of common equity and debt only. In the case of a company that also has preferred stock
financing, the calculation of residual income would reflect the deduction of preferred stock dividends from net
income.

© See Chapter 2 for a discussion of estimating required rates of return for equity.
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In Example 5-1, we calculated residual income based on net income and a charge for
the cost of equity capital. Analysts will also encounter another approach to calculating
residual income that yields the same results. In this second approach, which takes the per-
spective of all providers of capital (both debt and equity), we subtract a capital charge (the
company’s total cost of capital in money terms) from the company’s after-tax operating
profit. In the case of AXCI in Example 5-1, net operating profit after taxes (NOPAT) is
€140,000 (€200,000 less 30 percent taxes). AXCI’s after-tax weighted-average cost of cap-
ital (WACC) is 8.45 percent, computed as 50 percent (capital structure weight of equity)
times the cost of equity of 12 percent plus 50 percent (capital structure weight of debt)
times the after-tax cost of debt, 4.9 percent.” The capital charge is €169,000 (= 8.45% X
€2,000,000), which is higher than its after-tax operating profit of €140,000 by €29,000, the
same figure obtained in Example 5-1. That the company is not profitable in an economic
sense can also be seen by comparing the company’s WACC, 8.45 percent, with after-tax
operating profits as a percent of total assets (the after-tax net operating return on total as-
sets or capital). The after-tax net operating return on total assets is €140,000/€2,000,000 =
7 percent, which is less than WACC by 1.45 percentage points.8

We can illustrate the impact of residual income on equity valuation using the case of
AXCI presented in Example 5-1. Assume the following:

¢ Initially, AXCI equity is selling for book value or €1,000,000, with 100,000 shares
outstanding. Thus, AXCI’s book value per share and initial share price are both €10.

¢ Earnings per share (EPS) are €91,000/100,000 = €0.91.
¢ Earnings will continue at the current level indefinitely.
® All net income is distributed as dividends.

Because AXCI is not earning its cost of equity, as shown in Example 5-1, the com-
pany’s share price should fall. In Chapter 2, we explained that for a no-growth company, as
here, the earnings yield (E/P) is an estimate of the expected rate of return. Therefore, when
price reaches the point at which E/P equals the required rate of return on equity, an invest-
ment in the stock is expected to just cover the stock’s required rate of return. With EPS of
€0.91, the earnings yield is exactly 12 percent (AXCI’s cost of equity) when share price is
€7.58333. At a share price of €7.58333, the total market value of AXCI equity is €758,333.
At this level, the equity charge is €91,000 (€758,333 X 12%) and residual income is zero.
When a company has negative residual income, we expect shares to sell at a discount to
book value. In this example, AXCI’s price-to-book ratio (P/B) would be 0.7583. Con-
versely, if we changed the data in Example 5-1 so that AXCI earned positive residual
income, we would conclude that its shares would sell at a premium to book value. In sum-
mary, we expect higher residual income to be associated with higher market prices (and
higher P/Bs), all else equal.

Residual income and residual income valuation models have been referred to by a va-
riety of names. Residual income has sometimes been called economic profit because it rep-
resents the economic profit of the company after deducting the cost of all capital, debt, and

7 This example of the weighted-average cost of capital assumes that interest is tax deductible. In countries
where corporate interest is not tax deductible, the after-tax cost of debt would equal the pretax cost of debt. In
the rest of the chapter, we will refer to after-tax cost of capital or after-tax WACC as cost of capital and WACC,
respectively, for brevity.

¥ After-tax net operating profits as a percent of total assets or capital has been called return on invested capital
(ROIC). Residual income can also be calculated as (ROIC — WACC) X (Beginning capital).
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2,17 COMMERCIAL
IMPLEMENTATIONS

equity. In forecasting future residual income, the term abnormal earnings is also used.
Assuming that in the long term the company is expected to earn its cost of capital (from
all sources), any earnings in excess of the cost of capital can be termed abnormal earn-
ings. The residual income valuation model has also been called the discounted abnormal
earnings model (DAE model) and the Edwards-Bell-Ohlson model (EBO model) after
the names of researchers in the field.” This chapter focuses on a presentation of a general
residual income valuation model that can be used by analysts using publicly available
data and nonproprietary accounting adjustments. A number of commercial implementa-
tions of the approach are also very well known, however. Before returning to the general
residual income valuation model in Section 3, we briefly discuss one such commercial
implementation.

One example of several competing commercial implementations of the residual income
concept is economic value added (EVA®), trademarked by Stern Stewart & Company.'°
In the previous section, we illustrated the calculation of residual income starting from net
operating profit after taxes, and EVA takes the same broad approach. Specifically, EVA is
computed as

EVA = NOPAT — (C% X TC) (5-1)

where NOPAT is the company’s net operating profit after taxes, C% is the cost of capital
and TC is total capital. In this model, both NOPAT and TC determined under generally
accepted accounting principles are adjusted for a number of items.'' Some of the more
common adjustments follow:

® Research and development expenses are capitalized and amortized rather than
expensed (R&D expense is added back to earnings to compute NOPAT).

® In the case of strategic investments that are not expected to generate a return imme-
diately, a charge for capital is suspended until a later date.

® Goodwill is capitalized and not amortized (amortization expense is added back in
arriving at NOPAT, and accumulated amortization is added back to capital).

¢ Deferred taxes are eliminated such that only cash taxes are treated as an expense.

® Any inventory LIFO reserve is added back to capital and any increase in the LIFO
reserve is added in arriving at NOPAT.

® Operating leases are treated as capital leases, and nonrecurring items are adjusted.

Because of the adjustments made under EVA, a different numerical result will be obtained,
in general, than that resulting from the use of the simple computation presented in Exam-
ple 5-1. In practice, general (nonbranded) residual income (RI) valuation also considers
the impact of accounting methods on reported results. However, analysts’ adjustments to
reported accounting results in estimating residual income will generally reflect some dif-
ferences from the set specified for EVA. Section 4 of this chapter will explore accounting
considerations in more detail.

° More information on the background of the model is given later.
1 Fora complete discussion, see Stern (1991) and Peterson and Peterson (1996).
'! See, for example, Ehrbar (1998).
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Over time, a company must generate EVA in order for its market value to increase. A
related concept is market value added (MVA):

MVA = Market value of the company — Total capital (5-2)

A company that generates positive EVA should have a market value in excess of the
accounting book value of its capital.

Research on the ability of value-added concepts to explain equity value and stock re-
turns has reached mixed conclusions. Peterson and Peterson (1996) found that value-added
measures are slightly more highly correlated with stock returns than traditional measures
such as return on assets and return on equity. Bernstein and Pigler (1997) and Bernstein,
Bayer, and Pigler (1998) found that value-added measures are no better at predicting stock
performance than are measures such as earnings growth.

A variety of commercial models related to the residual income concept have been
marketed by other major accounting and consulting firms. Interestingly, the application
focus of these models is not, in general, equity valuation. Rather, these implementations of
the residual income concept are marketed primarily for measuring internal corporate per-
formance and determining executive compensation.

3 THE RESIDUAL INCOME VALUATION MODEL

In Section 2, we discussed the concept of residual income and briefly introduced the rela-
tionship of residual income to equity value. In the long term, companies that earn more
than the cost of capital should sell for more than book value and companies that earn less
than the cost of capital should sell for less than book value. The residual income model
(RIM) of valuation analyzes the intrinsic value of equity into two components:

® the current book value of equity, plus

e the present value of expected future residual income.

Note that when we turn from valuing total shareholders’ equity to directly valuing an indi-
vidual common share, we work with earnings per share rather than net income. According to
the residual income model, the intrinsic value of common stock can be expressed as follows:

> Rl > E,— rB,_,
Vo =By + ———— = B; + —_— 5-3
oo ,=21(1+r)’ 0 ,; 1+ (5-3)

where

Vo = value of a share of stock today (¢ = 0)
By = current per-share book value of equity
B, = expected per-share book value of equity at any time ¢
r = required rate of return on equity (cost of equity)
E, = expected EPS for period ¢
RI, = expected per-share residual income, equal to E, — rB,_;

The per-share residual income in period 7, RI, is the EPS for the period, E, minus the
per-share equity charge for the period, which is the required rate of return on equity
times the book value per share at the beginning of the period, or rB,_;. Whenever earn-
ings per share exceed the per-share cost of equity, per-share residual income is positive;
and whenever earnings are less, per-share residual income is negative. Example 5-2 illus-
trates the calculation of per-share residual income.
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EXAMPLE 5-2. Per-Share Residual Income Forecasts.

David Smith is evaluating the expected residual income for ScottishPower (London
Stock Exchange: SPW). Smith determines that SPW has a required rate of return of
8 percent. He obtains the following data from Thomson Financial as of 4 March 2002:

Current market price: GBP4.00
Book value per share: GBP3.41
Consensus annual earnings estimates
March 2002: GBP0.33
March 2003: GBP0.39
Annualized dividend per share: GBPO0.26
What is the forecast residual income for fiscal years ended March 2002 and
March 2003?
Solution:
TABLE 5-1
Year 2002 2003
Beginning book value (BVj) 341 348
Earnings per share forecast (E) 0.33 0.39
Dividend forecast (D) 0.26 0.26
Forecast book value per share (BV, + E — D) 348 3.61
Per-share equity charge (BV, X r) 0.27 0.28
Per-share residual income (EPS forecast — Equity charge) 0.06 0.11

We illustrate the use of Equation 5-3, the expression for the estimated intrinsic value of
common stock, in Example 5-3.

EXAMPLE 5-3. Using the Residual Income Model (1).

Bugg Properties’ expected EPS is $2.00, $2.50, and $4.00 for the next three years,
respectively. Analysts expect that Bugg will pay dividends of $1.00, $1.25, and
$12.25 for the three years. The last dividend is anticipated to be a liquidating
dividend; analysts expect Bugg will cease operations after Year 3. Bugg’s current
book value is $6.00 per share, and its required rate of return on equity is 10 percent.

1. Calculate per-share book value and residual income for the next three years.

2. Estimate the stock’s value using the residual income model given in
Equation 5-3:

> Et - rB,_l
Vo=By+ 5~
0 0 FEI 1+
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Solution to 1. The book values and residual incomes for the next three years
are as follows:

TABLE 5-2

Year 1 2 3
Beginning book value per share 6.00 7.00 8.25
Retained earnings (E — D) 1.00 1.25 —8.25
Ending book value 7.00 8.25 0
Net income 2.00 2.50 4.00
Less equity charge (r X Beginning BV) 0.60 0.70 0.825
Residual income 1.40 1.80 3.175

Solution to 2. The value using the residual income model is

1.40 1.80 3.175
(1.10) ~ (1.10*  (1.10)°

= 6.00 + 1.2727 + 1.4876 + 2.3854
= $11.15

V() = 6.00 +

Example 5-4 illustrates an important point that the recognition of value in residual income
models typically occurs earlier than in dividend discount models.

EXAMPLE 5-4. Valuing a Perpetuity with the Residual Income Model.

Assume the following data:

¢ A company will earn $1.00 per share forever.

® The company pays out all earnings as dividends.

¢ Book value per share is $6.00.

8 The required rate of return on equity (or the percent cost of equity) is 10 percent.

1. Calculate the value of this stock using the dividend discount model (DDM).

2. Calculate the level amount of per-share residual income that will be earned
each year.

3. Calculate the value of the stock using a residual income valuation model.

4. Create a table summarizing the recognition of value in the dividend discount
model and the residual income model.

Solution to 1. Because the dividend is a perpetuity, V, = D/r = 1.00/0.10 =
$10.00 per share.

Solution to 2. Because each year all net income is paid out as dividends,
book value per share will be constant at $6.00. Therefore, with a required rate of
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return on equity of 10 percent, for all future years per share residual income will be
as follows:

R, =E, — rB,_; = 1.00 — 0.10(6.00) = 1.00 — 0.60 = $0.40
Solution to 3. Using a residual income model, the estimated value equals
the current book value per share plus the present value of future expected residual
income (which here can be valued as a perpetuity):
Vo = Book value + PV of expected future per-share residual income
= 6.00 + 0.40/0.10
= 6.00 + 4.00 = $10.00

Solution to 4. Table 5-3 below summarizes when values are recognized in
the DDM and the RI valuation models.

TABLE 5-3 Value Recognition in DDM and RIM Valuation

Dividend Discount Model Residual Income Model
Year D, PV of D, By or RI; PV of B, or R,
0 6.00 6.000
1 1.00 0.909 0.40 0.364
2 1.00 0.826 0.40 0.331
3 1.00 0.751 0.40 0.301
4 1.00 0.683 0.40 0.273
5 1.00 0.621 0.40 0.248
6 1.00 0.564 0.40 0.226
7 1.00 0.513 0.40 0.205
8 1.00 0.467 0.40 0.187
Total $10.00 $10.00

Table 5-3 shows that in the residual income valuation, current book value of $6.00
represents 60 percent of the stock’s total present value of $10. Most of the total value
is recognized now (today) for this stock. The DDM valuation also estimates the value
of the stock as $10. As an exercise, suppose we add up the present values of the first
five years’ dividends. This sum of $3.79 ($0.909 + $0.826 + $0.751 + $0.683 +
$0.621) represents approximately 38 percent of the total present value of $10. In the
DDM, value is recognized with the receipt of dividends; typically the recognition of
value occurs earlier in a residual income model than in a dividend discount model.

As illustrated in Example 5-4, the dividend discount and residual income models are
in theory mutually consistent. Because of the real-world uncertainty in forecasting distant
cash flows, however, we may find that the earlier recognition of value in a residual income
approach relative to other present value approaches is a practical advantage. In the
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dividend discount and free cash flow models (discussed in Chapters 2 and 3, respectively),
we often model a stock’s value as the sum of the present values of individually forecasted
dividends or free cash flows up to some terminal point plus the present value of the ex-
pected terminal value of the stock. In practice, analysts often find that a large fraction of a
stock’s total present value, using either the dividend discount or free cash flow to equity
model, is represented by the present value of the expected terminal value. However, sub-
stantial uncertainty often surrounds the terminal value. In contrast, residual income valua-
tions typically are relatively less sensitive to terminal value estimates. (In some residual
income valuation contexts the terminal value may actually be set equal to zero, as we will
discuss in a later section.) The early recognition of value is one reason residual income val-
uation can be a useful analytical tool.

Before we discuss the implementation of the residual income model in detail, it is
helpful to have an overview of the strengths and weaknesses of the residual income
approach. The strengths of the residual income models include the following:

e Terminal values do not make up a large portion of the total present value, relative to
other models.

¢ The Rl models use readily available accounting data.

® The models can be readily applied to companies that do not pay dividends or to com-
panies that do not have positive expected near-term free cash flows.

® The models can be used when cash flows are unpredictable.
¢ The models have an appealing focus on economic profitability.

The potential weaknesses of residual income models include the following:

® The models are based on accounting data that can be subject to manipulation by
management.

® Accounting data used as inputs may require significant adjustments.

¢ The models require that the clean surplus relation holds, or that the analyst makes
appropriate adjustments when the clean surplus relation does not hold. In the next
section we will present the clean surplus relation (or clean surplus accounting), pre-
viously mentioned in Chapter 2.

The above list of potential weaknesses helps explain the chapter’s focus in Section 4 on ac-
counting considerations. In light of its strengths and weaknesses, we state the following
broad guidelines for using a residual income model in common stock valuation. A residual
income model is most appropriate when

® a company does not pay dividends, or its dividends are not predictable;

® a company’s expected free cash flows are negative within the analyst’s comfortable
forecast horizon; or

® there is great uncertainty in forecasting terminal values using an alternative present
value approach.

Residual income models are least appropriate when

¢ there are significant departures from clean surplus accounting; or

® significant determinants of residual income, such as book value and ROE, are not
predictable.
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3.7 THE GENERAL
RESIDUAL INCOME

MODEL

The balance of Section 3 develops the most familiar general expression for the residual
income model and illustrates the model’s application.

The residual income model is conceptually sound and hence will have a clear relationship
to other sound models, such as the dividend discount model. In fact, the residual income
model given in Equation 5-3 can be derived from the dividend discount model. The general
expression for the dividend discount model is

D, D, D,
Tt 2 3t
a+nr a1+n a+r

V() =

The clean surplus relation states the relationship among earnings, dividends, and book
value as follows:

B,=B,_+E —D,

In other terms, the ending book value of equity equals the beginning book value plus earn-
ings less dividends, apart from ownership transactions. The condition that income (earn-
ings) reflect all changes in the book value of equity other than ownership transactions is
known as clean surplus accounting. Rearranging the clean surplus relation, the dividend
for each period can be viewed as the net income minus the earnings retained for the period,
or net income minus the increase in book value:

Di=E—-(B,—B_)=E+B_,— B
Substituting E, + B,.; — B, for D, in the expression for V; results in

E1+B0_Bl E2+Bl_Bz E3+Bz_B
a1+ n' a+ r? a+nr

0:

This equation can be re-written as follows:

EI - rBO Ez - rBl E3 - r32
1 + 2 + 3
ad+0n 1+rnr 1+nr

V0=B0+

Expressed with summation notation, the following equation restates the residual income
model that we gave in Equation 5-3 above:

> rB,l
Z a1+

- RI,

BBt Ay TRt
According to the above expression, the value of a stock equals its book value per share plus
the present value of expected future per-share residual income. Note that when the present
value of expected future per-share residual income is positive (negative), intrinsic value V,
is greater (smaller) than book value per share, By.

The residual income model used in practice today has largely developed from the re-
cent academic work of Ohlson (1995) and Feltham and Ohlson (1995) and the earlier work
of Edwards and Bell (1961), although in the United States this method has been used to
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value small businesses in tax cases since the 1920s.'* The general expression for the residual
income model based on this work'? can also be stated as

® (ROE, — r) X B,_,
— + -
Vo = B, ;: 1) a5 (5-4)

Equation 5-4 is equivalent to the expressions for V; given earlier because in any year ¢,
RI, = (ROE, — r) X B,_,. Other than the required rate of return on common stock, the in-
puts to the residual income model come from accounting data. Example 5-5 illustrates the
estimation of value using Equation 5-4.

EXAMPLE 5-5. Using the Residual Income Model (2).

To recap the data from Example 5-3, Bugg Properties has expected earnings per
share of $2.00, $2.50, and $4.00, and expected dividends per share of $1.00, $1.25,
and $12.25 over next three years. Analysts expect that the last dividend will be a
liquidating dividend and that Bugg will cease operating after Year 3. Bugg’s current
book value per share is $6.00, and its estimated required rate of return on equity is
10 percent.

Using the above data, estimate the value of Bugg Properties stock using a
o (ROE, — r) X B,_,

residual income model of the form Vo, = By + -
=1 d+n

Solution. To value the stock, we need to forecast residual income. Table 5-4
illustrates the calculation of residual income. (Note that Table 5-4 arrives at the
same estimates of residual income as did Table 5-2 in Example 5-3.)

TABLE 5-4

Year 1 2 3
Earnings per share 2.00 2.50 4.00
Beginning book value per share 6.00 7.00 8.25
ROE 0.3333 0.3571 0.4848
Abnormal rate of return (ROE — r) 0.2333 0.2571 0.3848
Residual income (ROE — r) X Beginning BV 1.40 1.80 3.175

We estimate the stock value as follows:

1.40 1.80 3.175
(1.10)  (1.10*  (1.10)

= 6.00 + 1.2727 + 1.4876 + 2.3854

Vo = 6.00 +

= $11.15

'2 In tax valuation, the method is known as the excess earnings method. For example, see Hawkins and Paschall
(2001) and U.S. IRS Revenue Ruling 68-609.

13 See, for example, Hirst and Hopkins (2000).

kJ
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Note that the value is identical to the estimate obtained using Equation 5-3, as
illustrated in Example 5-3, because the assumptions are the same and Equations 5-3
and 5-4 are equivalent expressions.

Example 5-5 showed that residual income value can be estimated using current book value,
forecasts of earnings, forecasts of book value, and an estimate of the required rate of return
on equity. The forecasts of earnings and book value translate into ROE forecasts.

EXAMPLE 5-6. Valuing a Company Using the General Residual
Income Model.

Robert Sumargo, an equity analyst, is considering the valuation of Dell
Computer (NYSE: DELL), which closed on 19 April 2002 at $27.34. Sumargo
notes that DELL has had very high ROE in the past 10 years and that consensus
analyst forecasts for EPS for fiscal years ending in January 2003 and 2004
reflect expected ROEs of 50 percent and 48 percent, respectively. Sumargo
expects that high ROEs may not be sustainable in the future. Sumargo often
takes a present value approach to valuation. As of the date of the valuation,
DELL does not pay dividends; although a discounted dividend valuation is
possible, Sumargo does not feel confident about predicting the date of dividend
initiation. He decides to apply the residual income model to value DELL, using
the following data and assumptions:

® According to the capital asset pricing model (CAPM), DELL has a required
rate of return of 14 percent.

® DELL’s book value per share at 1 February 2002 was $1.78.

® ROE is expected to be 50 percent for fiscal year-end January 2003. Because of
competitive pressures, Sumargo expects ROE to decline by 2 percent each year
thereafter until it reaches the CAPM required rate of return.

® DELL does not currently pay a dividend. Sumargo does not expect one to be
paid in the foreseeable future, so that all earnings will be reinvested.

1. Compute the value of DELL using the residual income model (Equation 5-4).

2. After reviewing Sumargo’s valuation, a colleague points out that DELL has
been issuing stock options to employees, which are not recorded as an ex-
pense, and repurchasing shares on the market to offset the dilutive impact of
the stock options. These activities have resulted in a large decline in book
value per share in recent years. At the same time, the colleague expects that
the diminution of book value per share from the use of employee stock op-
tions will continue into the future. Discuss the potential impact on Sumargo’s
estimate of value if the colleague is correct.

Solution to 1. Book value per share is initially $1.78. Based on a ROE
forecast of 50 percent in the first year, the forecast EPS would be $0.89. Because no
dividends are paid and the clean surplus relation is assumed to hold, book value at
the end of the period is forecast at $2.67. For 2003, residual income is measured as
the beginning book value per share times the difference between ROE and r or
$0.64. The present value of $0.64 at 14 percent for one year is $0.56. This process

“—‘d,__ —
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is continued year by year as presented in Table 5-5. The value of DELL under this
residual income model would be the present value of each year’s residual income
plus the current book value per share. Because residual income is zero starting in
2021, no forecast is required beyond that period. The estimated value under this
model is $27.01, as shown in Table 5-5.

TABLE 5-5 Valuation of DELL Using the Residual Income Model

Book Value ~ Forecast Required PV of

FYE per Share  Forecast Forecast ROE {(on Return ROE-r (ROE-r (ROE-1)
January  (beginning) EPS DPS beg. BV, %) (%) (%) X BV X BV
2003 1.78 0.89 0 50 14 36 0.64 0.56
2004 2.67 128 0 48 14 34 0.91 0.70
2005 3.95 1.82 0 46 14 32 1.26 0.85
2006 5m 2.54 0 44 14 30 1.73 1.02
2007 8.31 3.49 0 42 14 28 2.33 1.21
2008 11.80 4.72 0 40 14 26 3.07 1.40
2009 16.52 6.28 0 38 14 24 3.96 1.58
2010 22.79 821 0 36 14 22 5.01 1.76
2011 31.00 10.54 0 34 14 20 6.20 1.91
2012 41.54 13.29 0 32 14 18 7.48 2.02
2013 54.83 16.45 0 30 14 16 8.77 2.08
2014 71.28 19.96 0 28 14 14 9.98 2.07
2015 91.23 23.72 0 26 14 12 10.95 1.99
2016 114.95 27.59 0 24 14 10 11.50 1.84
2017 142.54 31.36 0 22 14 8 11.40 1.60
2018 173.90 34.78 0 20 14 6 10.43 1.28
2019 208.68 37.56 0 18 14 4 8.35 0.90
2020 246.25 39.40 0 16 14 2 492 0.47
2021 285.65 39.99 0 14 14 0 0.00 0.00
Total PV 25.23

Initial Book value 1.78
Total value 27.01

Solution to 2. Unless the inputs are corrected to reflect clean surplus
accounting, the residual income valuation will probably overstate intrinsic value
because forecasted book value growth will not be realized. The clean surplus relation
assumes that all changes to book value other than ownership transactions flow
through earnings. If that relation is violated, estimated share value can be overstated
(or understated). In the case of DELL, in recent years (relative to the date of
Sumargo’s analysis) many transactions have affected book value per share without
flowing through the income statement. DELL has made wide use of employee stock
options, which have not been recorded as an expense on the income statement. DELL
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3.2 FUNDAMENTAL
DETERMINANTS OF
RESIDUAL INCOME

has issued shares under these stock option plans and has aggressively repurchased
shares to manage the resulting dilution of employee stock options. These transactions
have greatly reduced book value per share in recent years. If this trend continues,
DELL is not likely to see the increases in book value forecast in the model above, and
the residual income model will likely overstate the value of DELL.

Example 5-6, Part 2, touched on the issue of violations of clean surplus accounting.
The residual income model, as stated earlier, assumes clean surplus accounting. Compre-
hensive income is income under clean surplus accounting; as such, comprehensive income
reflects all changes in equity other than contributions by, and distributions to, owners.
Comprehensive income often includes several items that bypass the current income state-
ment such as the impact of changes in the market value of certain securities.'* Strictly
speaking, in using residual income models we are concerned with comprehensive income
(income under clean surplus accounting); analysts thus adjust net income for material dif-
ferences from clean surplus accounting. Section 4.1 explores violations of the clean sur-
plus accounting in more detail.

The residual income model in general makes no assumptions about future earnings and
dividend growth. If we assume constant earnings and dividend growth (at g), we can derive
a version of the residual income model that is useful for illustrating the fundamental driv-
ers of residual income. In Chapter 4, we developed the following expression for justified
P/B based on forecasted fundamentals, assuming the Gordon (constant growth) DDM and
the sustainable growth rate equation, g = b X ROE:"

Py ROE —g
By r—g
which is mathematically equivalent to

Py ROE — r
- = +—
By r—§g

The justified price is the stock’s intrinsic value (P, = V). Therefore, using the previous
equation, we can express a stock’s intrinsic value under the residual income model, assum-
ing constant growth, as

Vo =By + R(r)F: < ~ B, (5-3)
Under this model, the estimated value of a share is thus the book value per share (By) plus
the present value of the expected level stream of residual income, (ROE — r) X By, In the
case of a company for which ROE exactly equals the cost of equity, the intrinsic value
should equal the book value per share. We call Equation 5-5 the single-stage (or constant-
growth) residual income model.

In an ideal world, where the book value of equity represents the fair value of net as-
sets and clean surplus accounting prevails, the term By reflects the value of assets owned by

¥ In U.S. financial statements, items that bypass the income statement (dirty surplus items) are entered into
other comprehensive income. The relationship is Comprehensive income = Net income + Other
comprehensive income.

'* Interestingly, the sustainable growth rate formula itself can be derived from the clean surplus relation.
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3.3 RESIDUAL
INCOME VALUATION
IN RELATION TO
OTHER
APPROACHES

the company less its liabilities. The second term, (ROE — r) X By/(r — g), represents
additional value expected because of the company’s ability to generate returns in excess of
its cost of equity; the second term is the present value of the company’s expected economic
profits. Unfortunately, both U.S. and international accounting rules enable companies to
exclude some liabilities from their balance sheets, and neither set of rules reflects the fair
value of many corporate assets. There is, however, a move internationally toward fair value
accounting, particularly for financial assets. Controversies, such as the failure of Enron
Corporation in the United States, have highlighted the importance of identifying off-bal-
ance-sheet financing techniques.

The single-stage residual income model also assumes that the company’s positive
residual income continues indefinitely and that book value grows at a constant rate. More
likely, a company’s ROE will revert to a mean value of ROE over time and at some point,
the company’s residual income will be zero. In light of these considerations, the residual
income model has been adapted in practice to handle declining residual income and defi-
ciencies in the current accounting model. For example, Lee and Swaminathan (1999) and
Lee, Myers, and Swaminathan (1999) used a residual income model to value the Dow 30
assuming that ROE fades (reverts) to the industry mean over time. Lee and Swaminathan
found that the residual income model had more ability to predict future returns than tradi-
tional price multiples. Bauman (1999) demonstrated how accounting data could be useful
in equity valuation using a residual income model.

Before proceeding to the next section, which addresses both domestic and international is-
sues in using accounting data in the residual income model, we should briefly summarize
the relationships of the residual income model to other valuation models.

Valuation models based on discounting dividends or on discounting free cash flow to
equity (FCFE) are theoretically sound models, as is the residual income model. Unlike the
residual income model, however, DDM and FCFE models forecast future cash flows and
find the value of stock by discounting them back to the present using the required return on
equity. The RI model approaches this process differently. It starts with a value based on the
balance sheet, the book value of equity, and adjusts this value by adding the present values
of expected future residual income. Thus, the recognition of value is different, but the total
present value, whether using expected dividends, expected free cash flow, or book value
plus expected residual income, should be consistent, in theory.

In fact, because each model can be derived from the same underlying theoretical
model, when fully consistent assumptions are used to forecast earnings, cash flow, divi-
dends, book value, and residual income through a full set of pro forma (projected) financial
statements, and the same required rate of return on equity is used as the discount rate, the
same estimate of value should result using each model. Practically speaking, however, it
may not be possible to forecast each of these items with the same degree of certainty.'” For
example, if a company has near-term negative free cash flow and forecasts for the terminal
value are uncertain, a residual income model may be more appropriate. On the other hand,
a company with positive, predictable cash flow that does not pay a dividend would be well
suited for a discounted free cash flow valuation.

A residual income model can also be used in conjunction with other models to assess
the consistency of results. If a wide variation of estimates is found and the models appear
appropriate, the inconsistency may lie with the assumptions used in the models. The ana-

16 See, for example, Shrieves and Wachowicz (2001).

17 For a lively debate on this issue, see Penman and Sougiannis (1998), Penman (2001), Lundholm and O’Keefe
(2001a), and Lundholm and O’Keefe (2001b).
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lyst would need to perform additional work to determine whether the assumptions are mu-
tually consistent and which model is most appropriate for the subject company. Residual
income models, just like the DDM and FCFE models, can also be used to establish justi-
fied market multiples, such as P/E or P/B. For example, the value can be determined using
a residual income model and divided by earnings to arrive at a justified P/E in conjunction
with a relative valuation approach. The residual income model is most closely related to
the P/B ratio. A stock’s justified P/B ratio is directly related to expected future residual
income. Another closely related concept is Tobin’s g, the ratio of the market value of debt
and equity to the replacement cost of total assets:'®

Market value of debt and equity

Tobin’s g =
1 Replacement cost of total assets

Although similar to P/B, Tobin’s ¢ also has some obvious differences: The numerator in-
cludes the market value of total capital (debt as well as equity). The denominator uses total
assets rather than equity. Further, assets are valued at replacement cost rather than a histor-
ical accounting cost; replacement costs take account of the effects of inflation. All else
equal, we expect Tobin’s g to be higher, the greater the productivity of a company’s assets.'
One difficulty in computing Tobin’s g is the lack of information on assets’ replacement
costs. If available, market values of assets or replacement costs can be more useful in a
valuation than historical costs.

4 ACCOUNTING AND INTERNATIONAL CONSIDERATIONS

In practice, to most accurately apply the residual income model, the analyst needs to adjust
book value of common equity for off-balance-sheet items and adjust reported net income to
obtain comprehensive income. In this section, we will discuss issues relating to these tasks.

Bauman (1999) has noted that the strength of the residual income valuation model is
that the two components (book value and future earnings) of the model have a balancing
i effect on each other, provided that the clean surplus relationship is followed:

i All other things held constant, companies making aggressive (conservative) account-
ing choices will report higher (lower) book values and lower (higher) future earnings.
1 In the model, the present value of differences in future income is exactly offset by the
3 initial differences in book value. (Baumann 1999, page 31)

Unfortunately, this argument has several problems in practice. The clean surplus relation-
ship does not prevail, and analysts often use past earnings to predict future earnings. Inter-
national Accounting Standards (IAS) and U.S. GAAP permit a variety of items to bypass
the income statement and be reported directly in stockholders’ equity. Further, companies
have managed to keep some liabilities off the balance sheet and to obscure financial resuits
with nonoperating and nonrecurring items. The analyst must thus watch for such practices
in evaluating the book value of equity and return on equity to be used as inputs into a resid-
ual income model.

'8 See Tobin (1969) or more recent work such as Landsman and Shapiro (1995).

19 Tobin theorized that ¢ would average to 1 over all companies, as the economic rents or profits earned by
assets would average to zero.

g




278

Chapter 5 Residual Income Valuation

4.1 VIOLATIONS
OF THE CLEAN
SURPLUS
RELATIONSHIP

With regard to the contention that aggressive accounting choices will lead to lower re-
ported future earnings, take an example in which a company chooses to capitalize an expen-
diture in the current year rather than to expense it. Doing so overstates current-year earnings
as well as current book value. If an analyst uses current earnings (or ROE) naively in pre-
dicting future residual earnings, the residual income model will overestimate the value of
the company. Take, for example, a company with $1,000,000 of book value and $200,000 of
earnings before taxes, after expensing an expenditure of $50,000. Ignoring taxes, this com-
pany has a ROE of 20 percent. If the company capitalized the expenditure rather than ex-
pensing it immediately, it would have a ROE of 23.81 percent ($250,000/$1,050,000).

Although at some time in the future this capitalized item will likely be amortized or
written off, thus reducing realized future earnings, analysts’ expectations often rely on his-
torical data. If capitalization persists over time for a stable company, ROE can decline be-
cause net income will normalize over the long term, but book value will be overstated. For
a growing company, for which the expenditure in question is increasing, ROE can continue
at high levels over time. We suggest that because the residual income model uses primarily
accounting data as inputs, the mode! can be sensitive to accounting choices and aggressive
accounting methods (e.g., accelerating revenues or deferring expenses) can result in errors
in valuation. The analyst must be particularly careful, therefore, in analyzing a company’s
reported data for use in a residual income model.

As we have seen, two principal drivers of residual earnings are ROE and book value.
The analyst must understand how to use historical reported accounting data for these items
to the extent he uses historical data in forecasting future ROE and book value. Chapter 2
explained the DuPont analysis of ROE, which can be used as a tool in forecasting. Chapter
4 discussed the calculation of book value. We extend these previous discussions below
with specific application to residual income valuation, particularly in addressing the fol-
lowing accounting considerations:

® violations of the clean surplus relationship,
® balance sheet adjustments for fair value,
® intangible assets,
® nonrecurring items,
® aggressive accounting practices, and
® international considerations.
In any valuation, we must pay close attention to the accounting practices of the company

being valued. In the following sections, we address the above issues as they particularly
affect residual income valuation.

One potential accounting issue in applying a residual income model is a violation of clean”

surplus accounting. Violations may occur when accounting standards permit charges di-
rectly to stockholders’ equity, bypassing the income statement. An example is the case of
changes in the market value of long-term investments. IAS provide that the change in mar-
ket value can be reported in current profits or can bypass the income statement and be re-
ported in shareholders’ equity. Under U.S. GAAP, the balance sheet includes, at market
value, investments considered to be “available for sale”; however, any change in their mar-
ket value is reflected in stockholders’ equity as other comprehensive income rather than as
income on the income statement.

Earlier, we defined comprehensive income as all changes in equity other than contri-
butions by and distributions to owners. Comprehensive income includes net income re-
ported on the income statement. Other comprehensive income (also previously defined) is
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the result of other events and transactions that result in a change to equity but are not reported
on the income statement. Items that commonly bypass the income statement include®®

e foreign currency translation adjustments,

® certain pension adjustments, and

® fair value changes of some financial instruments.

In all of these cases, the book value of equity is stated accurately, but net income is not
from the perspective of residual income valuation. The analyst should be most concerned
with the impact of these items on forecasts of net income and ROE (which has net income
in the numerator), and hence also residual income.?' Because some items (including those
listed above) bypass the income statement, they are excluded from historical ROE data. As
noted by Frankel and Lee (1999), bias will be introduced into the valuation only if the pres-
ent expected value of the clean surplus violations do not net to zero. In other words, reduc-
tions in income from some periods may be offset by increases from other periods. The
analyst must examine the equity section of the balance sheet and the related statements of
shareholders’ equity and comprehensive income carefully for items that have bypassed the
income statement; the analyst can then assess whether amounts are likely to be offsetting
and can assess the impact on future ROE.

EXAMPLE 5-7. Evaluating Clean Surplus Violations.

The statement of changes in stockholders’ equity for Nokia Corporation (NYSE:
NOK), prepared under IAS as of 31 December 1999, is partially replicated below:

TABLE 5-6 Nokia Corporation Statement of Changes in Stockholders’ Equity (€ millions)

Share Share Issue Treasury Translation Retained

Capital Premium Share Differences Earnings Total
Balance at 31 December 1998 255 909 (110) 182 3,873 5,109
Share issue 3 191 194
Bonus issue 36 (36) 0
Cancellation of Treasury shares (15) 15 110 (110) 0
Acquisition of Treasury shares 24) 24 0
Dividend (586) (586)
Dividend on Treasury shares 31 31
Translation differences 61 61
Other increase/decrease, net (8) ®)
Net profit 2,577 2,577
Balance at 31 December 1999 279 1,079 24) 243 5,801 7,378

20 See Frankel and Lee (1999).

%! The analyst should most precisely calculate historical ROE at the aggregate level (e.g., as net income divided
by shareholders’ equity) rather than as earnings per share divided by book value per share, because actions such
as share issuance and share repurchases can distort ROE calculated on a per-share basis.

WSS
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4.2 BALANCE
SHEET ADJUSTMENTS
FOR FAIR VALUE

4.3

INTANGIBLE
ASSETS

The column “Translation Differences” reflects the cumulative amount of translation
adjustments on equity that have bypassed the income statement. Because there is a
positive adjustment to stockholders’ equity, this item would have increased income if
it had been reported on the income statement. Because the balance is accumulating,
it does not appear to be reversing (netting to zero) in the long term. If the analyst
expects this trend to continue, an increase in expected ROE might be warranted. It is
possible, however, that future exchange rates will reverse this impact. Additionally,
the decision to forgo making an adjustment to ROE would result in a conservative
valuation in this case.

In order to have a reliable measure of book value of equity, an analyst must identify and
scrutinize significant off-balance-sheet assets and liabilities. Additionally, reported assets
and liabilities should be adjusted to fair value when possible. Off-balance-sheet assets
and liabilities may become apparent by an examination of the financial statement foot-
notes. Examples include pension liabilities, the use of operating leases, and the use of
special purpose entities to remove both debt and assets from the balance sheet. Some
items such as the pension liability often result in an understatement of liabilities and
overstatement of equity. Others, such as leases, may not affect the amount of equity (for
example off-balance-sheet assets offset off-balance-sheet liabilities) but can impact an as-
sessment of future earnings for the residual income component of value. Other assets and
liabilities may be stated at other than fair value. For example, inventory may be stated
at LIFO and require adjustment to restate to current value. Presented below are some
common items to review for balance sheet adjustments. Note, however, that this list is not
all-inclusive:?

® inventory,
deferred tax assets and liabilities,

pension plan assets and liabilities,

® operating leases,

® special-purpose entities,

e reserves and allowances (for example, bad debts), and
® intangible assets.

Additionally, the analyst should examine the financial statements and footnotes for items
unique to the subject company.

Intangible assets can have a significant impact on book value. In the case of specifically
identifiable intangibles that can be separated from the entity (e.g., sold), it is appropriate to
include these in the determination of book value of equity. If these assets are wasting
(declining in value over time), they will be amortized over time as an expense. Goodwill,
on the other hand, requires special consideration, particularly in light of recent changes in
accounting for goodwill. Goodwill represents the excess of the purchase price of an ac-
quisition over the value of the net assets acquired. Goodwill is generally not recognized as
an asset unless it results from an acquisition (most international accounting standards do
not allow the recognition of internally generated goodwill on the balance sheet). To

2 See also Chapter 17 of White, Sondhi, and Fried (1998).
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demonstrate this, consider two companies, Alpha and Beta, with the following summary fi-
nancial information (all amounts in thousands, except per-share data):

Alpha Beta
Cash €1,600 €100
Property, plant, and equipment €3,400 €900
Total assets €5,000 €1,000
Equity €5,000 €1,000
Net income €600 €150

Each company pays out all net income as dividends (no growth), and the clean surplus re-
lation holds. Alpha has a 12 percent ROE and Beta has a 15 percent ROE, both expected to
continue indefinitely. Each has a 10 percent required rate of return. The fair market value
of each company’s property, plant, and equipment is the same as its book value. What is
the value of each company in a residual income framework?

Using total book value rather than per-share data, the value of Alpha would be
€6,000, determined as follows:*

ROE — r 0.12 — 0.10
= + — B, = K o+ ———— , =6,
Vo= Bo+ = ——"By= 5,000 + "o~ 05,000 = 6,000

Similarly, the value of Beta would be €1,500:

ROE — r 0.15 — 0.10
Vo =B, + ———— B, = 1,000 + ————— 1,000 = 1,500
o= "0 r—g ° 0.10 — 0.00

The value of the companies on a combined basis would be €7,500. Note that both com-
panies are valued more highly than the book value of equity because they have ROEs in
excess of the required rate of return. Absent an acquisition transaction, the financial state-
ments of Alpha and Beta do not reflect this value. If either is acquired, however, goodwill
would appear as an asset and result in higher book value of equity. For instance, suppose
Alpha acquires Beta by paying Beta’s former shareholders €1,500 in cash. Alpha has just
paid €500 in excess of the value of Beta’s total assets (€1,000), which is recorded as good-
will. The balance sheet of Alpha immediately after the acquisition would be?*

Alpha
Cash €200
Property, plant, and equipment €4,300
Goodwill €500
Total assets €5,000
Equity €5,000

Note that the total book value of equity did not change, because cash was used in the trans-
action. Assuming that goodwill is amortized over a 10-year period, the combined

23 Results would be the same if done on a per-share basis.

24 For example, cash at €200 is calculated as €1,600 (cash of Alpha) + €100 (cash of Beta) — €1,500 (purchase
price of Beta).
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company’s expected net income would be €700 (€600 + €150 — €50 amortization). Ex-
pected ROE would be 14 percent. Under a residual income model with no adjustment for
goodwill amortization, the value of the combined company would be

ROE — r 0.14 — 0.10
Vo = By + ————— B, = 5,000 + ————— 5,000 = 7,000
o= "0 r—g 0 0.10 — 0.00

Why should the combined company be worth less than the two separate companies? As-
suming that a fair price was paid to the former shareholders, the combined value should not
be lower. The lower value results from a reduction in ROE due to the amortization of good-
will. If goodwill were not amortized (or we added back the amortization expense before
computing ROE), net income would be €750 and ROE would be 15 percent. The value of
the combined entity would be

ROE — r 0.15 — 0.10
Vo = By + ——— B, = 5,000 + ————5,000 = 7,500
oo r—g 9 0.10 — 0.00

This amount is the same as the sum of the values of the companies on a separate basis.

Recently, U.S. GAAP has altered the treatment of goodwill amortization. Goodwill
is still listed as an asset when purchased but is no longer amortized.”> Under IAS, goodwill
is currently required to be amortized over a period not to exceed 20 years. To ensure inter-
national comparability and to avoid the adverse impact of amortization noted above, we
recommend adjusting earnings to remove any amortization of goodwill.

Would the answer be different if the acquiring company used newly issued stock
rather than cash in the acquisition? The form of currency used to pay for the transaction
should not impact the total value. If Alpha used €1,500 of newly issued stock to acquire
Beta, its balance sheet would be

Alpha
Cash €1,700
Property, plant, and equipment €4,300
Goodwill €500
Total assets €6,500
Equity €6,500

Projected earnings, excluding the amortization of goodwill, would be €750, and projected
ROE would be 11.538 percent. Value under the residual income model would be

ROE — r 0.11538 — 0.10
Vo =By + ————— By = 6,500 + ——————— 6,500 = 7,500
oo r—g ° 0.10 — 0.00

The overall value remains unchanged. The book value of equity is higher but offset by the
impact on ROE. Once again, this assumes that the buyer paid a fair value for the acquisi-
tion. If an acquirer overpays for an acquisition, this should become evident in a reduction
in future residual income and write-off of previously recorded goodwill.

Research and development costs provide another example of an intangible asset that
must be given careful consideration. Under U.S. GAAP, R&D is expensed to the income
statement directly. Under IAS, some R&D costs can be capitalized and amortized over

3 If goodwill is later deemed to be impaired, a write-off or loss is taken.
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4.4
NONRECURRING
ITEMS

4.5 OTHER
AGGRESSIVE
ACCOUNTING
PRACTICES

time. R&D expenditures are reflected in a company’s ROE, and hence residual income,
over time. If a company engages in unproductive R&D expenditures, these will lower
residual income through the expenditures made. If a company engages in productive R&D
expenditures, these should result in higher revenues to offset the expenditures over time. In
summary, on an ongoing basis for a mature company, ROE should reflect the productivity
of R&D expenditures.

Bauman (1999) applied a residual income model to Cisco Systems, Inc. by capitaliz-
ing and amortizing purchased in-process R&D that was expensed under U.S. GAAP rather
than becoming part of goodwill. He found that when purchased in-process R&D is capital-
ized and then amortized over a short period, there is no impact on overall value compared
with immediate expensing of R&D in a residual income framework. White, Sondhi, and
Fried (1998), however, noted that expensing of R&D in the long term results in higher
ROEs over the long term. The analyst should carefully consider the company’s R&D ex-
penditures and their impact on long-term ROE.

In applying a residual income model, it is important to develop a forecast of future residual
income based on recurring items. Often, companies report nonrecurring charges as part of
earnings or classify nonoperating income (e.g., sale of assets) as part of operating income.
These misclassifications can lead to overestimates and underestimates of future residual
earnings if no adjustments are made. No adjustments to book value are necessary for these
items, however, because nonrecurring gains and losses are reflected in the value of assets in
place. Hirst and Hopkins (2000) noted that nonrecurring items sometimes result from ac-
counting rules and at other times result from “strategic” management decisions. Regard-
less, they highlighted the importance of examining the financial statement notes and other
sources for items that may warrant adjustment in determining recurring earnings, such as

® unusual items,

® extraordinary items,

® restructuring charges,

¢ discontinued operations, and

® accounting changes.

In some cases, management may record restructuring or unusual charges in every period.
In these cases, the item may be considered an ordinary operating expense and may not
require adjustment.

Companies sometimes inappropriately classify nonoperating gains as a reduction in
operating expenses (such as selling, general, and administrative expenses). If material, this
inappropriate classification can usually be uncovered by a careful reading of financial
statement footnotes and press releases. Analysts should consider whether these items are
likely to continue and contribute to residual income over time. More likely, they should be
removed from operating earnings when forecasting residual income.

Companies may engage in accounting practices that result in the overstatement of assets
(book value) and/or overstatement of earnings. We discussed many of these practices in
the preceding sections.”® Other activities that a company may engage in include accelerat-
ing revenues to the current period or deferring expenses to a later period.”” Both activities
simultaneously increase earnings and book value. For example, a company might ship

26 Also see Chapter 1.
27 Qee, for example, Schilit (1993).
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4.6
INTERNATIONAL
CONSIDERATIONS

unordered goods to customers at year-end, recording revenues and a receivable. Con-
versely, a company could capitalize rather than expense a cash payment, resulting in lower
expenses and an increase in assets. The analyst must evaluate a company’s accounting
policies carefully and consider the integrity of management in assessing the inputs in a
residual income model. Companies have also been criticized recently for the use of
“cookie jar” reserves (reserves saved for future use), in which excess losses or expenses are
recorded in an earlier period (for example, in conjunction with an acquisition or restructur-
ing) and then used to reduce expense and increase income in future periods. The analyst
should carefully examine the use of reserves when assessing residual earnings.

Accounting standards differ internationally. These differences result in different measures
of book value and earnings internationally and suggest that valuation models based on ac-
crual accounting data might not perform as well as other present value models in interna-
tional contexts. It is interesting to note, however, that Frankel and Lee (1999) found that
the residual income model works well in valuing companies on an international basis.
Using a simple residual income model without any of the adjustments discussed in this
chapter, they found that their residual income valuation model accounted for 70 percent
of the cross-sectional variation of stock prices across 20 countries. Table 5-7 shows the
model’s explanatory power by country.

TABLE 5-7 International Application of Residual Income Models

Explanatory Power Country
40-50 percent Germany
Japan (Parent company reporting)
60-70 percent Australia
Canada
Japan (Consolidated reporting)
United Kingdom
More than 70 percent France

United States

Source: Frankel and Lee (1999).

Germany had the lowest explanatory power. Japan had low explanatory power for compa-
nies reporting only parent company results; the explanatory power for Japanese companies
reporting on a consolidated basis was considerably higher. Explanatory power was highest
in France, the United Kingdom, and the United States. Frankel and Lee concluded that
there are three primary considerations in applying a residual income model internationally:

® the availability of reliable earnings forecasts,
® gystematic violations of the clean surplus assumption, and
® “poor quality” accounting rules that result in delayed recognition of value changes.

Analysts should expect the model to work best in situations in which earnings forecasts are
available, clean surplus violations are limited, and accounting rules do not result in delayed
recognition. Because Frankel and Lee found good explanatory power for a residual income
model using unadjusted accounting data, it should be expected that if adjustments are made
to the reported data to correct for clean surplus and other violations, international compar-
isons should result in comparable valuations. For circumstances in which clean surplus

"1
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5

violations exist, accounting choices result in delayed recognition, or accounting disclosures
do not permit adjustment, the residual income model would not be appropriate and the ana-
lyst should consider a model less dependent on accounting data, such as a FCFE model.

SINGLE-STAGE RESIDUAL INCOME VALUATION

The single-stage (constant-growth) residual income model assumes that a company has a
constant return on equity and constant earnings growth rate over time. This model was
given in Equation 5-5, repeated below:

vo—p + ROE—r,
0= bo r—g 0

EXAMPLE 5-8. Single-Stage Residual Income Model (1).

Joseph Yoh is evaluating a purchase of Canon, Inc. (NYSE: CAJ). Current book
value per share is $12.90, and the current price per share is $32.41 (from Value
Line, 8 February 2002). Yoh expects long-term ROE to be 10 percent and long-term
growth to be 8 percent. Assuming a cost of equity of 9 percent, what is the intrinsic
value of Canon stock using a residual income model?

0.10 — 0.09
=12.90 + ————12.90 = $25.80
Vo= 1290+ 5 09 — 0.08 $

Similar to the Gordon growth DDM, the single-stage residual income model can be used to
assess the market expectations of residual income growth by inputting the current price
into the model and solving for g.

EXAMPLE 5-9. Single-Stage Residual Income Model (2).

Joseph Yoh is curious about the market-perceived growth rate, given that he is
comfortable with his other inputs. Using the current price per share of $32.41 for
Canon, Yoh solves for g:

0.10 - 0.09
241 = 12.90 + ——————12.90
; Y g

He finds an implied growth rate of 8.34 percent.

In the above example, the company was valued at twice its book value because its ROE
exceeded its cost of equity. If ROE were equal to the cost of equity, the company would be
valued at book value. If ROE were lower than the cost of equity, the company would
have negative residual income and be valued at less than book value. In the case in which a
company cannot cover its cost of capital, a liquidation of the company and redeployment
of assets may be appropriate. Assuming the market appropriately values the company
below book value, this case may also be an opportunity for an acquisition or other restruc-
turing in which new management may be able to improve residual income and add value to
the company.
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In many applications, a drawback to the single-stage model is that it assumes the ex-
cess ROE above the cost of equity will persist indefinitely. Evidence suggests that ROE is
mean reverting over time, which should not be surprising. If a company or industry has an
abnormally high ROE, other companies will enter the marketplace, increasing competition
and lowering returns for all companies. Similarly, if an industry has a low ROE, companies
will exit the industry (through bankruptcy or otherwise) and ROEs will tend to rise over
time. As with the single-stage DDM, the single-stage residual income model assumes a
constant growth rate over time. Fortunately, other models are available that enable us to
relax these assumptions.

MULTISTAGE RESIDUAL INCOME VALUATION

As with the DDM and DCF approaches, a multistage approach can be used when residual
income is forecast for a certain time horizon and a terminal value based on continuing
residual income is estimated at the end of the time horizon. Continuing residual income
is residual income after the forecast horizon. As with other valuation models, the forecast
horizon for the initial stage should based on the ability to explicitly forecast inputs into
the model. Unlike in other models, the terminal value is not a major driver of value in a
residual income approach. Frequently, in DCF approaches, the value of early cash flows
makes up a small portion of total value, whereas the present value of the terminal value is
a significant portion of that value. In a residual income approach, the current book value
often captures a large portion of total value. Because ROEs have been found to revert to
mean levels over time and may decline to the cost of equity in a competitive environment,
the terminal value may not be a large component of total value, particularly as ROE
approaches the cost of equity. An ROE equal to the cost of equity would result in residual
income of zero.

Analysts make a variety of assumptions concerning continuing residual income. Fre-
quently, one of the following assumptions is made:

® Residual income continues indefinitely at a positive level,;
® Residual income is zero from the terminal year forward;
® Residual income declines to zero as ROE reverts to the cost of equity over time; or

® Residual income reflects the reversion of ROE to some mean level.

We illustrate several of these approaches below.

One finite-horizon model of residual income valuation assumes that at the end of
time horizon 7, there is a certain premium over book value (P;— By) for the company; in
this case, current value equals the following:*®

I (E, — 1B, 1) Py — By

Vo = By + 5-6
TR 2Ty oo o0
Alternatively,
T
(ROE,—r)XB,_l PT——BT

Vo =B, + + 5-7

0 ,21 1+n a+n" &7
28 See Bauman (1999).
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The last component in both specifications represents the premium over book value at the
end of the forecast horizon. The longer the forecast period, the greater the chance that the
company’s residual income will converge to zero. For long forecast periods, this last term
may thus be treated as zero. For shorter forecast periods, a forecast of the premium must be
calculated.

EXAMPLE 5-10. Multistage Residual Income Model (1).

Diana Rosato, CFA, is considering an investment in Taiwan Semiconductor
Manufacturing Ltd., a manufacturer and marketer of integrated circuits. Listed on
the Taiwan Stock Exchange (2330), the company’s stock is also traded on the New
York Stock Exchange (NYSE: TSM). Rosato obtained the following information
from Bloomberg and Value Line as of 21 February 2002:

® Current price = TWDS81.

e Cost of equity = 14.33 percent.

¢ Taiwan Semiconductor’s ROEs have ranged from 18.3 percent to 26.2 percent
over the last four years.

¢ Five-year forecast of growth in book value = 22 percent a year.

® TSM does not pay dividends.

Additionally, Rosato reviews annual financial statements for 2000 and quarterly
financial statements for 2001. The fourth-quarter financial statements indicate a book
value per share of TWD16.47. In 2001, ROE declined to 5.5 percent, but Rosato and
other analysts expect a rebound in ROE for the years 2002 and 2003. Analyst EPS
~ forecasts (from Multex Global Estimates) are 2.07 for 2002 and 4.81 for 2003.
Rosato expects Taiwan Semiconductor’s ROE after 2003 to stabilize at
25 percent until 2011 and then decline to 20 percent until 2021. Rosato assumes
that after that date, residual income will be zero and the terminal premium over
book value would thus be zero. Rosato’s residual income model is as follows:

TABLE 5-8 Taiwan Semiconductor

Ending Total
Projected Book Forecast ROE Cost of Cost of Residual PV PV
Year Income Value  (beg. equity, %) Equity (%)  Equity (TWD) Income of RI of RI
16.47 16.47 59.18
2002 2.07 18.54 12.57 14.33 2.36 -0.29 (0.25)
2003 4.81 23.35 25.94 14.33 2.66 2.15 1.65
2004 5.84 29.19 25.00 14.33 3.35 249 1.67
2005 7.30 36.48 25.00 14.33 4.18 3.11 1.82
2006 9.12 45.61 25.00 14.33 5.23 3.89 1.99
2007 11.40 57.01 25.00 14.33 6.54 4.87 2.18
2008 14.25 71.26 25.00 14.33 8.17 6.08 2.38
2009 17.81 89.07 25.00 14.33 10.21 7.60 2.60
2010 2227 111.34 25.00 14.33 12.76 9.50 2.85
2011 27.84 139.18 25.00 14.33 15.96 11.88 3.11
2012 27.84 167.01 20.00 14.33 19.94 7.89 1.81

Continued
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TABLE 5-8 Taiwan Semiconductor (Continued)

Ending Total

Projected Book Forecast ROE Cost of Cost of Residual PV PV

Year Income Value (beg. equity, %)  Equity (%) Equity (TWD)  Income of Ri of RI
2013 33.40 20041 20.00 14.33 23.93 947 1.90
2014 40.08 240.50 20.00 14.33 28.72 11.36 1.99
2015 48.10 288.60 20.00 14.33 34.46 13.64 2.09
2016 57.72 346.32 20.00 14.33 41.36 16.36 2.20
2017 69.26 415.58 20.00 14.33 49.63 19.64 2.30
2018 83.12 498.70 20.00 14.33 59.55 23.56 2.42
2019 99.74 598.43 20.00 14.33 71.46 28.28 2.54
2020 119.69 718.12 20.00 14.33 85.76 33.93 2.66
2021 143.62 861.75 20.00 14.33 102.91 40.72 2.80

Terminal Premium = 0.00

The market price of TWD81 exceeds the estimated value of TWD59.18. Rosato
concludes that the company is overvalued in the current marketplace.

Lee and Swaminathan (1999) and Lee, Myers and Swaminathan (1999) have presented
a residual income model based on explicit forecasts of residual income for three years.
Thereafter, ROE is forecast to fade to the industry mean value of ROE. The terminal value at
the end of the forecast horizon (7) is estimated as the terminal-year residual income dis-
counted as a perpetuity. Lee and Swaminathan stated that this assumes that any growth in
earnings after 7'is value neutral. Table 5-8 presents some recent industry ROE data from Base-
line. In forecasting a fading ROE, the analyst should also consider any trends in industry ROE.

TABLE 5-9 U.S. Industry ROEs, 2000

Industry ROE Industry ROE
Advertising 32.00% Insurance-Multiline 14.00%
Aerospace/Defense 18.00 Insurance—Prop/Casualty 10.00
Agricultural Product 5.00 IT Consulting & Svc 20.00
Air Freight & Couriers 14.00 Internet Software & Svc 4.00
Aluminum 18.00 Leisure Facilities 9.00
Apparel & Accessory 17.00 Leisure Products 9.00
Application Software 19.00 Machinery Industrial 19.00
Airlines 13.00 Meat Poultry & Fish 11.00
Auto Parts & Equip 20.00 Broadcasting & Cable 2.00
Automobile Mfrs 23.00 Diverse Metal/Mining 6.00
Banks 34.00 Motorcycle Mfrs 27.00
Soft Drinks 30.00 Multi-Utilities 12.00
Biotechnology 24.00 Networking Equipment 21.00
Building Products 18.00 Office Electronics 20.00
Brewers 37.00 Services—Office/Supp 37.00
Chemicals—Commodity 45.00 Oil & Gas—Dirilling 6.00
4
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TABLE 5-9  U.S. Industry ROEs, 2000 (Continued)

Industry ROE Industry ROE
Consumer Electronics 15.00 Oil & Gas—-Equip/Svc 7.00
Computer Hardware 29.00 Oil & Gas—Explor/Prod 27.00
Industrial Conglomerates 28.00 Oil & Gas-Integrated 30.00
Construction Materials 16.00 Oil & Gas—Refng/Mktg 21.00
Contain Metal/Glass 9.00 Services-Environmental 18.00
Casinos & Gaming 12.00 Integrated Telecom Svc 24.00
Personal Products 53.00 Photographic Prods 38.00
Chemicals-Diverse 17.00 Packaged Foods 55.00
Services-Div/Comm’] 29.00 Paper Packaging 12.00
Computer Storage/Peripherals 27.00 Paper Products 7.00
Distributors 18.00 Precious Metal & Mineral 19.00
Diverse Financial Svc 24.00 Commercial Printing 22.00
Services—Data Proc 24.00 Publishing & Printing 18.00
Pharmaceuticals 34.00 Railroads 8.00
Distiller & Vintners 22.00 Reinsurance 8.00
Electrical Component 18.00 Restaurants 24.00
Electronic Equip/Inst 17.00 Retail-Apparel 36.00
Construction & Engineer 5.00 Retail-Catalog 18.00
Movies & Entertainment 11.00 Retail-Comp/Electronic 21.00
Electric Utilities 15.00 Department Stores 12.00
Chemicals—Agri/Fertilizer 11.00 Retail-Drugs 19.00
Consumer Finance 25.00 General Merchandise 23.00
Food Distributors 27.00 Retail-Home Improve 18.00
Retail-Food 23.00 Specialty Stores 19.00
Forest Products 11.00 Chemicals—Specialty 15.00
Gold 6.00 Semiconductors 27.00
Gas Utilities 14.00 Semiconductor Equip 32.00
Healthcare-Dist/Svc 14.00 Marine 12.00
Healthcare—Equipment 27.00 Footwear 18.00
Healthcare—Facility 6.00 Services—Employment 29.00
Healthcare—Managed Care 17.00 Steel 10.00
Healthcare—Supplies 7.00 Systems Software 37.00
Homebuilding 23.00 Tobacco 55.00
Home Furnishings 15.00 Telecom Equipment 11.00
Hotels 16.00 Tires & Rubber 3.00
Household Appliances 36.00 Wireless Telecom Svc 5.00
Household Products 36.00 Trade Cos & Distr 15.00
Housewares & Specs 16.00 Machinery Const/Farm 16.00
Industrial Gases 9.00 Trucking 9.00
Insurance—Brokers 21.00 Textiles 5.00
Insurance-Life/Health 12.00 Water Utilities 10.00

Source: Baseline.
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EXAMPLE 5-11. Multistage Residual Income Model (2).

Rosato’s supervisor questions her assumption that Taiwan Semiconductor will have
no premium at the end of her forecast period. Rosato amends her model to use a
terminal value based on a perpetuity of Year 2021 residual income. She computes
the following terminal value:

TV = 40.72/0.1433 = 284.16
The present value of this terminal value is as follows:

PV = 284.16/(1.1433)*° = 19.51
Adding this number to the previous value of 58.91 (for which the terminal value
was zero) yields a total value of TWD78.69. Because the current market price of

TWDS81 is greater than TWD78.69, Rosato concludes that market participants
expect a positive continuing residual income after her forecast period.

Another multistage model assumes that ROE fades over time to the cost of equity. In this
approach, ROE can be explicitly forecast each period until reaching the cost of equity. The
forecast would then end and the terminal value would be zero. Example 5-6 presented such
a model using Dell Computer Corporation.

Dechow, Hutton, and Sloan (1998) presented an analysis of a residual income model
in which residual income fades over time:*

T—1
(E, — rB,_1) Ey — rBr_,
Vo = B, + 5-8
o0 ;1 1+ A+r—o){1+nT! (5-8)

This model adds a persistence factor, w, which is between 0 and 1. A persistence factor
of 1.0 implies that residual income will continue indefinitely (a perpetuity). A persist-
ence factor of 0 implies that residual income will not continue after the initial forecast
horizon. The higher the value of the persistence factor, the higher the valuation. Dechow
et al. found that in a large sample of company data from 1976 to 1995, the persistence
factor equaled 0.62. This persistence factor considers the long-run mean-reverting nature
of ROE, assuming that over time ROE regresses towards r and that resulting residual in-
come fades toward zero. Bauman (1999) noted that the above results imply that residual
income decays at a rate of 38 percent a year on average. Bauman uses the Dechow et al.
model to demonstrate residual income valuation for Cisco. Bauman uses a persistence
factor of 0.80 for Cisco, stating that Cisco’s market leadership implies a lower rate of
decay (20 percent). Clearly, the persistence factor varies from company to company. De-
chow et al. provided insight into some characteristics that can indicate a lower or higher
level of persistence, listed in Table 5-10.

 See Dechow, Hutton, and Sloan (1998) and Bauman (1999).
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TABLE 5-10 Final-Stage Residual income Persistence

! Lower Residual Income Persistence Higher Residual Income Persistence
|

|

; Extreme accounting rates of return (ROE) Low dividend payout

‘ Extreme levels of special items High historical persistence in the industry

(e.g., nonrecuiring items)
8 Extreme levels of accounting accruals

Example 5-12 illustrates the assumption that continuing residual income will decline to
zero as ROE approaches the required rate of return on equity.

EXAMPLE 5-12. Multistage Residual income Model (3).

Rosato extends her analysis to consider the possibility that ROE will slowly decay
after 2022 toward r, rather than using a perpetuity of Year 2021 residual income.
Rosato estimates a persistence parameter of 0.60. The present value of the terminal
value is determined as

ET - rBT_l
1+r-—e)(1+n"!

with T = 21 and 2022 residual income equal to 40.72 X 1.20 = 48.86.

438.86

= 6.18
(1 + 0.1433 — 0.60)(1.1433)*

Total value is TWD65.36 calculated by adding 6.18 to 59.18. Rosato concludes that
if Taiwan Semiconductor’s residual income does not persist at a stable level past
2022 and deteriorates over time, the shares are overvalued.

7 SUMMARY

This chapter has discussed the use of residual income models in valuation. Residual in-
come is an appealing economic concept because it attempts to measure economic profit:
profits after accounting for all opportunity costs of capital.

¢ Residual income is calculated as net income minus a deduction for the cost of equity
capital. The deduction is called the equity charge, and is equal to equity capital mul-
tiplied by the required rate of return on equity (the cost of equity capital in percent).

¢ Economic value added (EVA) is a commercial implementation of the residual
income concept. EVA = NOPAT — (C% X TC), where NOPAT is net operating
profit after taxes, C% is the percent cost of equity capital, and TC equals total
capital.
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e Residual income models (including commercial implementations) are used not only
for equity valuation but also to measure internal corporate performance and for de-
termining executive compensation.

® We can forecast per-share residual income as forecasted earnings per share minus the
required rate of return on equity multiplied by beginning book value per share. Al-
ternatively, we can forecast per-share residual income as beginning book value per
share multiplied by the difference between forecasted ROE and the required rate of
return on equity.

® According to the residual income model, the intrinsic value of a share of common
stock is the sum of book value per share and the present value of expected future per-
share residual income. According to the residual income model, equivalent mathe-
matical expressions for intrinsic value of a common stock are

> (ROE, — r) X B,_;
=2l -pB,+
! 0 2 a1+ r

=1

Vo=Bo+ D

where

V, = value of a share of stock today (¢ = 0)
B, = current per-share book value of equity
B, = expected per-share book value of equity at any time ¢
r = required rate of return on equity (cost of equity)
E, = expected earnings per share for period ¢
RI, = expected per-share residual income, equal to E, — rB,_; or to (ROE — r) X B,_,

® In most cases, value is recognized earlier in the residual income model compared
with other present value models of stock value such as the dividend discount model.

¢ Strengths of the residual income model include the following:
® Terminal values do not make up a large portion of the value relative to other models.
® The models use readily available accounting data.
® The models can be used in the absence of dividends and near-term positive free
cash flows.
® The models can be used when cash flows are unpredictable.

® Weaknesses of the residual income model include the following:
® These models are based on accounting data that can be subject to manipulation by
management.
® Accounting data used as inputs may require significant adjustments.
® The models require that the clean surplus relation holds, or that the analyst makes
appropriate adjustments when the clean surplus relation does not hold.

® The residual income model is most appropriate in the following cases:
® acompany is not paying dividends or if it exhibits an unpredictable dividend pattern.
® a company has negative free cash flow many years out but is expected to generate
positive cash flow at some point in the future.
o there is a great deal of uncertainty in forecasting terminal values.

¢ The fundamental determinants or drivers of residual income are book value of equity
and return on equity.

® Residual income valuation is most closely related to P/B. When the present value
of expected future residual income is positive (negative), the justified P/B based on
fundamentals is greater than (less than) 1.
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When fully consistent assumptions are used to forecast earnings, cash flow, divi-
dends, book value, and residual income through a full set of pro forma (projected)
financial statements, and the same required rate of return on equity is used as the
discount rate, the same estimate of value should result from a residual income, divi-
dend discount, or free cash flow valuation. In practice, however, analysts may find
one model much easier to apply and possibly arrive at different valuations using the
different models.

The residual income model assumes the clean surplus relation B, = B,_; + E, — D,.
In other terms, the ending book value of equity equals the beginning book value plus
earnings less dividends, apart from ownership transactions.

In practice, to apply the residual income model most accurately, the analyst needs to
¢ adjust book value of common equity for off-balance-sheet items; and
o adjust reported net income to reflect clean surplus accounting, where necessary.

Continuing residual income is residual income after the forecast horizon. Frequently,
one of the following assumptions concerning continuing residual income is made:

¢ Residual income continues indefinitely at a positive level.

® Residual income is zero from the terminal year forward.

® Residual income declines to zero as ROE reverts to the cost of equity over time.
® Residual income declines to some mean level.
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PROBLEMS

. Based on the following information, determine whether Vertically Integrated Manu-

facturing (VIM) earned any residual income for its shareholders in 2001:

® VIM had total assets of $3,000,000, financed with twice as much debt capital as
equity capital.

® VIM’s pretax cost of debt is 6 percent and cost of equity capital is 10 percent.

¢ VIM had EBIT of $300,000 and was taxed at a rate of 40 percent.

. Using the following information, estimate the intrinsic value of VIM’s common stock

using the residual income model:

® VIM had total assets of $3,000,000, financed with twice as much debt capital as eq-
uity capital.

® VIM'’s pretax cost of debt is 6 percent and cost of equity capital is 10 percent.

VIM had EBIT of $300,000 and was taxed at a rate of 40 percent. EBIT is expected

to continue at $300,000 indefinitely.

® VIM’s book value per share is $20.

VIM has 50,000 shares of common stock outstanding.

. Palmetto Steel, Inc. (PSI) maintains a dividend payout ratio of 80 percent because of

its limited opportunities for expansion. Its return on equity is 15 percent. The required
rate of return on PSI equity is 12 percent, and its long-term growth rate is 3 percent.
Compute the justified P/B based on forecasted fundamentals, consistent with the
residual income model and a constant growth rate assumption.

. Because NewMarket Products (NMP) markets consumer staples, it is able to make use

of considerable debt in its capital structure; specifically, 90 percent of the company’s
total assets of $450,000,000 are financed with debt capital. Its cost of debt is 8 percent
before taxes, and its cost of equity capital is 12 percent. NMP achieved a pretax in-
come of $5.1 million in 2001 and had a tax rate of 40 percent. What was NMP’s resid-
ual income for 20017

. In 2002, Smithson-Williams Investments (SWI) achieved an operating profit after

taxes of €10 million on total assets of €100 million. Half of its assets were financed
with debt with a pretax cost of 9 percent. Its cost of equity capital is 12 percent, and its
tax rate is 40 percent. Did SWI achieve a positive residual income?

. Calculate the economic value added (EVA) or residual income, as requested, for each

of the following:

A. NOPAT = $100
Beginning book value of debt = $200
Beginning book value of equity = $300
WACC = 11 percent
Calculate EVA.

B. Netincome = €5.00
Dividends = €1.00
Beginning book value of equity = €30.00
Required rate of return on equity = 11 percent
Calculate residual income.

C. Return on equity = 18 percent
Required rate of return on equity = 12 percent
Beginning book value of equity = €30.00
Calculate residual income.

L
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7.

10.

11.

12.

(Adapted from 2000 CFA Level II exam) Jim Martin is using economic value added
(EVA) and market value added (MVA) to measure the performance of Sundanci.
Martin uses the fiscal 2000 information below for his analysis.

® Adjusted net operating profit after tax (NOPAT) is $100 million.

® Total capital is $700 million (no debt).

® Closing stock price is $26.

o Sundanci has 84 million shares outstanding.

® The cost of equity is 14 percent.

Calculate the following for Sundanci. Show your work.
A. EVA for fiscal 2000
B. MVA as of fiscal year-end 2000

Protected Steel Corporation (PSC) has a book value of $6 per share. PSC is expected
to earn $0.60 per share forever and pays out all of its earnings as dividends. The re-
quired rate of return on PSC’s equity is 12 percent. Calculate the value of the stock
using the following:

A. Dividend discount model

B. Residual income model

Notable Books (NB) is a family-controlled company that dominates the retail book
market. NB has book value of $10 per share, is expected to earn $2.00 forever, and
pays out all of its earnings as dividends. Its required return on equity is 12.5 percent.
Place a value on the stock of NB using the following:

A. Dividend discount model

B. Residual income model

Simonson Investment Trust International (SITT) is expected to earn $4.00, $5.00, and

$8.00 for the next three years. SITI will pay annual dividends of $2.00, $2.50, and

20.50 in each of these years. The last dividend includes the liquidating payment to

shareholders at the end of Year 3 when the trust terminates. SITI’s book value is $8 per

share and its required return on equity is 10 percent.

A. What is the current value per share of SITI according to the dividend discount model?

B. Calculate per-share book value and residual income for SITI for each of the next
3 years and use those results to find the stock’s value using the residual income
model.

C. Calculate return on equity and use it as an input to the residual income model to
calculate SITT’s value.

Foodsco Incorporated (FI), a leading distributor of food products and materials to
restaurants and other institutions, has a remarkably steady track record in terms of both
return on equity and growth. At year-end 2000, FI had a book value of $30 per share. For
the foreseeable future, you expect the company to achieve a ROE of 15 percent (on trail-
ing book value) and to pay out one-third of its earnings in dividends. Your required re-
turn is 12 percent. Forecast FI's residual income for the year ending 31 December 2005.

Lendex Electronics (LE) has had a great deal of turnover of top management for
several years and was not followed by analysts during this period of turmoil. Because
the company’s performance has been improving steadily for the past three years, tech-
nology analyst Steve Kent recently reinitiated coverage of LE. A meeting with man-
agement confirmed Kent’s positive impression of LE’s operations and strategic plan.
Kent decides LE merits further analysis.

Careful examination of LE’s financial statements revealed that the company had
negative other comprehensive income from changes in the value of available-for-sale
securities in each of the past five years. How, if at all, should this observation about
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LE’s other comprehensive income affect the figures that Kent uses for the company’s
ROE and book value for those years?

13. Retail fund manager Seymour Simms is considering the purchase of shares in upstart
retailer Hot Topic Stores (HTS). The current book value of HTS is $20 per share, and
its market price is $35. Simms expects long-term ROE to be 18 percent, long-term
growth to be 10 percent, and cost of equity to be 14 percent. What conclusion would
you expect Simms to arrive at if he uses a single-stage residual income model to value
these shares?

14. Dayton Manufactured Homes (DMH) builds prefabricated homes and mobile homes.
Both favorable demographics and the likelihood of slow, steady increases in market
share should enable DMH to maintain its ROE of 15 percent and growth rate of 10 per-
cent over time. DMH has a book value of $30 per share and the required rate of return
on its equity is 12 percent. Compute the value of its equity using the single-stage resid-
uval income model.

15. Use the following inputs and the finite horizon form of the residual income model to
compute the value of Southern Trust Bank (STB) shares as of 31 December 2001:
® ROE will continue at 15 percent for the next five years (and 10 percent thereafter)
with all earnings reinvested (no dividends paid).
® Cost of Equity = 10 percent.
® B, = $10 per share (at year-end 2001).
® Premium over book value at the end of five years will be 20 percent.

For Problems 16 and 17, use the following data for Taiwan Semiconductor Manufacturing
Litd. (TSM). Refer to Equation 5-8 in the text.
® Current price = TWDS8].
Cost of equity = 14.33 percent.
Five-year forecast of growth in book value = 22 percent.
Book value per share = TWD16.47.
Analyst EPS forecasts are TWD2.07 for 2002 and TWD4.81 for 2003.
Analysts expect ROE to stabilize at 25 percent from 2002 through 2011, and then
decline to 20 percent through 2022 in Problem 16 and 2023 in Problem 17.
® As of the beginning of 2002, an analyst estimates the intrinsic value using the resid-
ual income model as TWD59.18 with the zero premium shown in Example 5-10.

16. In the above analysis, the analyst uses the multistage residual income model and as-
sumes that TSM’s ROE will fade toward the cost of equity capital after 2022. How
would her conclusion about TSM’s valuation change if she believed that the persis-
tence parameter for this company should be 0.90 (rather than 0.60) because of patent
protection for some of TSM’s technology?

17. Having completed the revised analysis, which gives TSM greater credit for its
patented technology, the analyst realizes that the changes warrant an additional adjust-
ment. Although she generally employs a 20-year time frame when implementing the
multistage residual income model, she believes that the TSM’s ROE will remain at
20 percent through 2023 before fading toward the cost of equity capital. (Recall she is
now using a persistence parameter of 0.90.) How does this extension of the period
with above-normal ROE alter her valuation of TSM?

18. Shunichi Kobayashi is valuing United Parcel Service (NYSE: UPS). Kobayashi has
made the following assumptions:

® Book value per share is estimated at $9.62 on 31 December 2001.
e EPS will be 22 percent of the beginning book value per share for the next eight years.
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® Cash dividends paid will be 30 percent of EPS.

e At the end of the eight-year period, the market price per share will be three times
the book value per share.

e The beta for UPS is 0.60, the risk-free rate is 5.00 percent, and the equity risk pre-
mium is 5.50 percent.

The current market price of UPS is $59.38, which indicates a current P/B of 6.2.

A. Prepare a table showing the beginning and ending book values, net income, and
cash dividends annually for the eight-year period.

B. Estimate the residual income and the present value of residual income for the eight
years.

C. Estimate the value per share of UPS stock using the residual income model.

D. Estimate the value per share of UPS stock using the dividend discount model.
How does this value compare with the estimate from the residual income model?

19. Boeing Company (NYSE: BA) has a current stock price of $49.86. It also has a P/B of
3.57 and book value per share of $13.97. Assume that the single-stage growth model
is appropriate for valuing BA. Boeing’s beta is 0.80, the risk-free rate is 5.00 percent,
and the equity risk premium is 5.50 percent.

A. If the growth rate is 6 percent and the ROE is 20 percent, what is the justified P/B
for Boeing?

B. If the growth rate is 6 percent, what ROE is required to yield Boeing’s current
P/B?

C. If the ROE is 20 percent, what growth rate is required for Boeing to have its cur-
rent P/B?
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SOLUTIONS 1. Yes, VIM earned a positive residual income:
EBIT 300,000
Interest 120,000 (2,000,000 X 6%)
Pretax income 180,000
Tax expense 72,000
Net income 108,000
Equity charge = Equity capital X Required return on equity

= (1/3)(3,000,000) X 0.10
= 1,000,000 X 0.10 = 100,000

Residual income = Net income — Equity charge
= 108,000 — 100,000 = 8,000

2. According to the residual income model, intrinsic value for a share of common stock
equals book value per share plus the present value of expected future per-share
residual income. Book value per share was given as $20. Noting that debt is (2/3)
($3,000,000) = $2,000,000 so that interest is $2,000,000 X 6% = $120,000, we find
that VIM has residual income of $8,000 calculated (as in Problem 1) as follows:

Residual income = Net income — Equity charge
= [(EBIT - Interest)(1 — Tax rate)]
— [(Equity capital)(Required return on equity)]
= [($300,000 — $120,000)(1 — 0.40)] — [($1,000,000)(0.10)]
= $108,000 — $100,000
= $8,000

Therefore, residual income per share is $8,000/50,000 shares = $0.16 per share. Be-
cause EBIT is expected to continue at the current level indefinitely, we treat the ex-
pected per-share residual income of $0.16 as a perpetuity. With a required return on
equity of 10 percent, we have

Intrinsic value = $20 + $0.16/0.10 = $20 + $1.60 = $21.60
3. With g = b X ROE = (1 ~ 0.80)(0.15) = (0.20)(0.15) = 0.03,

P/B = (ROE — g)/(r — g)
= (0.15 — 0.03)/(0.12 — 0.03)
= 0.12/0.09 = 1.33
or
P/B = 1 + (ROE — N/(r — g)
=1+ (0.15 — 0.12)/(0.12 — 0.03)
=133

4. In this problem, interest expense has already been deducted in arriving at NMP’s
pretax income of $5.1 million. Therefore,

Net income = Pretax income X (1 — Tax rate)
= $5.1 million X (1 — 0.4)
= $5.1 X 0.6 = $3.06 million
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Equity charge: Total equity X Cost of equity capital
= (0.1 X $450 million) X 12%
= $45 million X 0.12 = $5,400,000

Residual income = Net income — Equity charge
= $3,060,000 — $5,400,000 = —$2,340,000

NMP had negative residual income of —$2,340,000 in 2001.

5. To achieve a positive residual income, a company’s net operating profit after taxes as a
percentage of its total assets can be compared with the weighted-average cost of its
capital. For SWI:

NOPAT/Assets = 10 million/100 million = 10 percent
WACC = (0.5)(After-tax cost of debt) + (0.5)(Cost of equity)
= (0.5)(0.09)(0.6) + (0.5)(0.12)
= (0.5)(0.054) + (0.5)(0.12) = 0.027 + 0.06 = 0.087 = 8.7%

Therefore, SWT’s residual income was positive. Specifically, residual income equals
(0.10 — 0.087) X €100 million = €1.3 million.

6. A. EVA = NOPAT — WACC X (Beginning book value of assets)
=100 — (11%) X (200 + 300) = 100 — (11%)(500) = $45
B. RI, =E, —rB,,
= 5.00 — (11%)(30.00) = 5.00 - 3.30 = €1.70
C. R, =(ROE, - r) X B,_;
= (18% — 12%) X (30) = €1.80
7. A. Economic value added = Net operating profit after taxes — (Cost of capital X
Total capital) = $100 million — (14% X $700 million) = $2 million. In the ab-
sence of information that would be required to calculate the weighted average cost
of debt and equity, and given that Sundanci has no long-term debt, the only capital
cost used is the required rate of return on equity of 14 percent.
B. Market value added = Market value of capital — Total capital
$26 stock price X 84 million shares — $700 million = $1.48 billion

8. A. Because the dividend is a perpetuity, the no-growth form of the DDM is applied as
follows:

Vo= D/r
= $0.60/0.12 = $5 per share

B. According to the residual income model, V;, = Book value per-share + Present
value of expected future per-share residual income.

RI, =F~- rB,_l
= 0.60 — (0.12)(6) = —$0.12

Present value of perpetual stream of residual income equals

RL/r = —$0.12/0.12 = —$1.00
Vo = $6.00 — $1.00 = $5.00 per share

9. A. According to the DDM, V;, = D/r for a no-growth company.
Vo = $2.00/0.125 = $16 per share
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B. Under the residual income model, V;, = B, + Present value of expected future per-
share residual income:

R, =E - rB,_,
= $2 — (0.125)($10) = $0.75

Present value of stream of residual income = RI,/r

= 0.75/0.125 = $6
Vo = $10 + $6 = $16 per share

10. A. V; = Present value of the future dividends
= 2/1.10 + 2.50/(1.1)* + 20.50/(1.1)°
= $1.818 + $2.066 + $15.402 = $19.286

B. The book values and residual incomes for the next three years are:

Year 1 2 3
Beginning book value 8.00 10.00 12.50
Retained earnings (Net income — 2.00 2.50 (12.50)
Dividends)

Ending book value 10.00 12.50 0.00
Net income 4.00 5.00 8.00
Less equity charge (r X Book value) 0.80 1.00 1.25
Residual income 3.20 4.00 6.75

Vo = 8.00 + 3.20/1.1 + 4.00/(1.1> + 6.75/(1.1)
Vo = 8.00 + 2.909 + 3.306 + 5.071 = $19.286

C. Year 1 2 3
Net income 4.00 5.00 8.00
Beginning book value 8.00 10.00 12.50
Return on equity (ROE) 50% 50% 64%
ROE — r 40% 40% 54%
Residual income (ROE ~ r) X 3.20 4.00 6.75

Book value

Vo = 8.00 + 3.20/1.1 + 4.00/(1.1)> + 6.75/(1.1)
V, = 8.00 + 2.909 + 3.306 + 5.071 = $19.286

Note: Because the residual incomes for each year are necessarily the same in Parts
B and C, the results for stock valuation are identical.

M Year 2001 2002 2005
Beginning book value 30.00 33.00 43.92
Net income = ROE X Book value 4.50 4.95 6.59
Dividends 1.50 1.65 2.20
Equity charge (r X Book value) 3.60 3.96 5.27
Residual income 0.90 0.99 1.32
Ending book value 33.00 36.30 48.32

The table shows that residual income in Year 2001 is $0.90, which equals Book value
(beginning of year) X (ROE — r) = $30 X (0.15 — 0.12) = $0.90. By examining the
Year 2002 column, one can see that residual income grew by 10 percent to $0.99, which
follows from the fact that growth in residual income relates directly to the growth in net
income as this company is configured. When both net income and dividends are a func-
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13.

14.

15.

16.

tion of book value and return on equity is constant, then growth can be predicted from
g = (ROE)(1 — Dividend payout ratio). In this case, g = 0.15 X (1 — 0.333) = 0.10 or
10 percent. Net income and residual income will grow by 10 percent annually.

Therefore, residual income in Year 2005 = (Residual income in Year 2001) X
(1.1)* Residual income in Year 2005 = 0.90 X 1.4641 = $1.32.

. When items such as changes in the value of available-for-sale securities bypass the in-

come statement, they are generally assumed to be nonoperating items that will fluctu-
ate from year to year, although averaging to zero over a period of yeats. The evidence
suggests, however, that changes in the value of available-for-sale securities are not
averaging to zero but are persistently negative. Furthermore, these losses are bypass-
ing the income statement. It appears that the company is either making an inaccurate
assumption or misleading investors in one way or another. Accordingly, Kent might
adjust LE’s income downward by the amount of loss for other comprehensive income
for each of those years. ROE would then decline commensurately. LE’s book value
would not be misstated because the decline in the value of these securities was already
recognized.

Vo = By + [(ROE — n)//(r — g)] X By

= $20 + [(0.18 — 0.14)/(0.14 — 0.10)] X $20

= $20 + 1.0 ($20) = $40
Simms will probably conclude that the shares are somewhat undervalued.
Vo = By + (ROE — r) X By/(r — g)

= 30 + (0.15 —~ 0.12) X 30/(0.12 — 0.10)

= 30 + 45 = $75 per share

Net Income Ending Book ROE Equity Charge Residual

Year (Projected) Value (%)  (incurrency) Income PV ofRI
2001 10.00

2002 1.50 11.50 15 1.00 0.50 0.45
2003 1.73 13.23 15 1.15 0.58 0.48
2004 1.99 15.22 15 1.32 0.67 0.50
2005 2.29 17.51 15 1.52 0.77 0.53
2006 2.63 20.14 15 1.75 0.88 0.55

2.51

Using the finite horizon form of residual income valuation,

Vo = By + Sum of discounted RIs + Premium (also discounted to present)
= $10 + $2.51 + (0.20)(20.14)/(1.10)°
= $10 + $2.51 + $2.50 = $15.01

The present value of the terminal value would then be
RI/1 + r— o)1+ r7"! = 48.86/(1 + 0.1433 — 0.90)(1.1433)*° = 13.79

Total value is 59.18 + 13.79 = TWD72.97. The analyst would again conclude that
TSM’s shares are overvalued.




302 Chapter 5 Residual Income Valuation
17. The value of TSM for the forecast period would be
Net Income  Book Forecast ROE  Cost of Equity Equity Charge Residual
Year (Projected) Value (beg. equity, %) (%) TWD Income PV ofRl Total
2001 16.47 16.47 62.11
2002 2.07 18.54 12.57 14.33 2.36 -0.29 (0.25)
2003 4.81 23.35 25.94 14.33 2.66 2.15 1.65
2004 5.84 29.19 25.00 14.33 3.35 249 1.67
2005 7.30 36.48 25.00 14.33 4.18 3.11 1.82
2006 9.12 45.61 25.00 14.33 5.23 3.89 1.99
2007 11.40 57.01 25.00 14.33 6.54 4.87 2.18
2008 14.25 71.26 25.00 14.33 8.17 6.08 2.38
2009 17.81 89.07 25.00 14.33 10.21 7.60 2.60
2010 22.27 111.34 25.00 14.33 12.76 9.50 2.85
2011 27.84 139.18 25.00 14.33 15.96 11.88 3.11
2012 27.84 167.01 20.00 14.33 19.94 7.89 1.81
2013 33.40 200.41 20.00 14.33 23.93 9.47 1.90
2014 40.08 240.50 20.00 14.33 28.72 11.36 1.99
2015 48.10 288.60 20.00 14.33 34.46 13.64 2.09
2016 57.72 346.32 20.00 14.33 41.36 16.36 2.20
2017 69.26 415.58 20.00 14.33 49.63 19.64 2.30
2018 83.12 498.70 20.00 1433 59.55 23.56 2.42
2019 99.74 598.43 20.00 14.33 71.46 28.28 2.54
2020 119.69 718.12 20.00 14.33 85.76 33.93 2.66
2021 143.62 861.75 20.00 14.33 102.91 40.72 2.80
2022 172.35 1034.10 20.00 14.33 123.49 48.86 293
2023 206.82 1240.91 20.00 14.33 148.19 58.63

The present value of the terminal value would then be

RIF/(1 + r— w) (1 + 7' =58.63/(1 + 0.1433 — 0.90)(1.1433)*' = 14.47

Total value is 62.11 + 14.47 = TWD76.58. The analyst would again conclude that
TSM'’s shares are overvalued.

18. A. The table below shows calculations for book values, net income, and dividends.

Beginning Net Ending  Residual
Year BookValue Income Dividends BookValue Income PV ofRl
1 9.620 2.116 0.635 11.101 1.318 1.217
2 11.101 2.442 0.733 12.811 1.521 1.297
3 12.811 2.818 0.846 14.784 1.755 1.382
4 14.784 3.252 0.976 17.061 2.025 1.472
5 17.061 3.753 1.126 19.688 2.337 1.569
6 19.688 4.331 1.299 22.720 2.697 1.672
7 22.720 4,998 1.500 26.219 3.113 1.781
8 26.219 5.768 1.730 30.257 3.592 1.898
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For each year above, net income is 22 percent of beginning book value. Dividends
are 30 percent of net income. The ending book value is the beginning book value
plus net income minus dividends.

. Residual income is Net income — Cost of equity (%) X Beginning book value. To

find the cost of equity,
r = Rp + BJIERy) — Rp) = 5% + (0.60)(5.5%) = 8.30%
For Year 1 in the table above,
Residual income = 2.116 — (8.30%)(9.62) = 2.116 — 0.798 = $1.318

This same calculation is repeated for Years 2 through 8. The final column of the
table gives the present value of the calculated residual income, discounted at 8.30
percent.

. To find the stock value with the residual income method, we use the equation

V=B+é(E,—rB,_l) Pr— By
0T T & g+ -+

In this equation, By is the current book value per share of $9.62. The sum of the
present values of the eight years’ residual income is the sum of the present values
of the residual incomes in the table above, $12.288. We need to estimate the final
term, the present value of the excess of the terminal stock price over the terminal
book value. The terminal stock price is assumed to be 3.0 times the terminal book
value, or Py = 3.0(30.257) = $90.771. Py — By is 90.771 — 30.257 = $60.514.
The present value of this amount discounted at 8.30 percent for eight years is
$31.976. Adding these terms together gives a stock price of V = 9.62 + 12.288 +
31.976 = $53.884.

. The appropriate DDM expression is

T
D, Pr
Vo=, +
T AEQ+y g+

We have calculated the dividends and terminal stock price above. Discounting
them at 8.30 percent would give the value of the stock:

Year Dividend PV of Dividend
1 0.635 0.586
2 0.733 0.625
3 0.846 0.666
4 0.976 0.709
5 1.126 0.756
6 1.299 0.805
7 1.500 0.858
8 1.730 0914
All 5919

The present value of the eight dividends is $5.92. The terminal stock price is as-
sumed to be $90.771, which is worth $47.964 discounted at 8.30 percent for eight
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years. The value for the stock, the present value of the dividends plus the present
value of the terminal stock price, is Vy = 5.92 + 47.964 = $53.884. The stock val-
ues estimated with the residual income model and the dividend discount model are
identical. Because they are based on similar financial assumptions, this equiva-
lency is expected. Even though the recognition of income differs between the two
models, their final results are the same.

. The justified P/B can be found with the following formula:

PO ROE_r
Py ===
By r—g

ROE is 20%, g is 6%, and r = R + B;E(Ry) — Re] = 5% + (0.80)(5.5%) =
9.4%. Substituting in the values gives a justified P/B of

Po _
B,

0.20 — 0.094 _

=
! 0.094 — 0.06

4.12

The assumed parameters give a justified P/B of 4.12, slightly above the current
value of 3.57.

. To find the ROE that would result in a P/B of 3.57, we substitute 3.57, r, and g into

the following equation:

P, ROE — r
—_— +_—_

=1
By r—g
This yields
ROE — 0.094
357T=14+——
0.094 — 0.06

Solving for ROE, after several steps we finally derive ROE of 0.18138 or
18.1 percent. This value of ROE is consistent with a P/B of 3.57.

. To find the growth rate that would result in a P/B of 3.57, we use the expression

given in Part B, solving for g instead of ROE:

Po ROE - r
=14 -
By r—g

Substituting in the values, we have

0.20 — 0.094

357T=1+
0.094 — ¢
Solving for g, after several steps we obtain a growth rate of 0.05275 or 5.3 percent.
Assuming that the single-stage growth model is applicable to Boeing, the current
P/B and current market price can be justified with values for ROE or g that are not
much different from our starting values of 20 percent and 6 percent, respectively.
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Glossary

Clean surplus relation The relationship between
earnings, dividends, and book value in which end-
ing book value is equal to the beginning book value
plus earnings less dividends, apart from ownership
transactions.

Comprehensive income All changes in equity other
than contributions by, and distributions to, owners;
income under clean surplus accounting.

Continuing residual income Residval income after
the forecast horizon.

Control premium An increment or premium to value
associated with a controlling ownership interest in a
company.

Cost leadership The competitive strategy of being the
lowest cost producer while offering products com-
parable to those of other firms, so that products can
be priced at or near the industry average.

Cost of equity The required rate of return on common
stock.

Cyclical businesses Businesses with high sensitivity
to business- or industry-cycle influences.

Differential expectations Expectations that differ
from consensus expectations.

Differentiation The competitive strategy of offering
unique products or services along some dimensions
that are widely valued by buyers so that the firm can
command premium prices.

Diluted earnings per share Total earnings divided by
the number of shares that would be outstanding if
holders of securities such as executive stock options
and convertible bonds exercised their options to ob-
tain common stock.

Dirty surplus items Items that affect comprehensive
income but which bypass the income statement.
Discount To reduce the cash flow’s value in allowance

for how far away it is in time.

Discount rate Any rate used in finding the present
value of a future cash flow.

Divestiture The action of selling some major compo-
nent of a business.

Dividend discount model (DDM) A present value
model of stock value that views the intrinsic value
of a stock as present value of the stock’s expected
future dividends.

Dividend displacement of earnings The concept that
dividends paid now displace earnings in all future
periods.

Dividend rate The most recent quarterly dividend
multiplied by four.

Due diligence Investigation and analysis in support of
a recommendation; the failure to exercise due dili-

gence may sometimes result in liability according to
various securities laws.

Earnings yield Earnings per share divided by price;
the reciprocal of the P/E ratio.

Economic profit See “Residual income.”

Economic sectors Large industry groupings.

Economic value added (EVA®) A commercial imple-
mentation of the residual income concept; the com-
putation of EVA® is the net operating profit after
taxes minus the cost of capital, where these inputs
are adjusted for a number of items.

Enterprise value (EV) Total company value (the mar-
ket value of debt, common equity, and preferred
equity) minus the value of cash and investments.

Equilibrium The condition in which supply equals
demand.

Equity charge The estimated cost of equity capital in
money terms.

Equity risk premium The expected return on equities
minus the risk-free rate.

Expectational arbitrage Investing on the basis of
differential expectations.

Expected holding-period return The expected total
return on an asset over a stated holding period; for
stocks, the sum of the expected dividend yield and
the expected price appreciation over the holding
period.

Factor risk premium A factor’s expected return in
excess of the risk-free rate.

Factor sensitivity An asset’s sensitivity to a particular
factor (holding all other factors constant).

Fair value The price at which an asset or liability
would change hands between a willing buyer and a
willing seller when the former is not under any com-
pulsion to buy and the latter is not under any com-
pulsion to sell.

Fixed-rate perpetual preferred stock Stock with a
specified dividend rate that has a claim on earnings
senior to the claim of common stock, and no matu-
rity date.

Focus The competitive strategy of seeking a competitive
advantage within a target segment or segments of the
industry, either on the basis of cost leadership (cost
focus) or differentiation (differentiation focus).

Free cash flow to equity The cash flow available to a
company’s common shareholders after all operating
expenses, interest, and principal payments have been
made, and necessary investments in working and fixed
capital have been made.

Free cash flow to equity model A model of stock val-
uation that views a stock’s intrinsic value as the
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present value of expected future free cash flows to
equity.

Free cash flow to the firm The cash flow available to
the company’s suppliers of capital after all operat-
ing expenses (including taxes) have been paid and
necessary investments in working and fixed capital
have been made.

Free cash flow to the firm model A model of stock
valuation that views the value of a firm as the pres-
ent value of expected future free cash flows to the
firm.

Fundamentals Economic characteristics of a business
such as profitability, financial strength, and risk.
Going-concern assumption The assumption that the
business will maintain its business activities into the

foreseeable future.

Going-concern value A business’s value under a going-
concern assumption.

Goodwill An intangible asset that represents the ex-
cess of the purchase price of an acquisition over the
value of the net assets acquired.

Gross domestic product A money measure of the
goods and services produced within a country’s bor-
ders over a stated time period.

Growth phase A stage of growth in which a company
typically enjoys rapidly expanding markets, high
profit margins, and an abnormally high growth rate
in earnings per share.

Human capital The value of skills and knowledge
possessed by the workforce.

Impairment As used in accounting, a downward
adjustment.

Industry structure An industry’s underlying eco-
nomic and technical characteristics.

Initial public offering (IPO) The initial issuance of
common stock registered for public trading by a
formerly private corporation.

Intrinsic value The value of the asset given a hypo-
thetically complete understanding of the asset’s
investment characteristics.

Investment constraints Internal or external limita-
tions on investments.

Investment objectives Desired investment outcomes;
includes risk objectives and return objectives.

Investment strategy An approach to investment
analysis and security selection.

Justified (fundamental) P/E The price-to-earnings
ratio that is fair, warranted, or justified on the basis
of forecasted fundamentals.

Justified price multiple (or warranted price multiple
or intrinsic price multiple) The estimated fair

value of the price multiple, usually based on fore-
casted fundamentals or comparables.

Leading dividend yield Forecasted dividends per share
over the next year divided by current stock price.
Leading P/E (or forward P/E or prospective P/E) A
stock’s current price divided by next year’s expected

earnings.

Leveraged recapitalization A corporate transaction
involving the repurchase of common stock in which
some stock remains in the hands of the public.

Liquidation value The value of a company if the com-
pany were dissolved and its assets sold individually.

Liquidity discount A reduction or discount to value
that reflects the lack of depth of trading or liquidity
in that asset’s market.

Look-ahead bias Bias that may result from the use of
information that is not contemporaneously available.

Management buyout (MBO) A corporate transaction
in which management repurchases all outstanding
common stock, usually using the proceeds of debt
issuance.

Market efficiency A finance perspective on capital
markets that deals with the relationship of price to
intrinsic value. The traditional efficient markets
formulation asserts that an asset’s price is the best
available estimate of its intrinsic value. The ra-
tional efficient markets formulation asserts that
investors should expect to be rewarded for the costs
of information gathering and analysis by higher
gross returns.

Market risk premium The expected return on the
market minus the risk-free rate.

Marketability discount A reduction or discount to
value for shares that are not publicly traded.

Mature growth rate The earnings growth rate in a
company’s mature phase; an earnings growth rate
that can be sustained long term.

Mature phase A stage of growth in which the com-
pany reaches an equilibrium in which investment
opportunities on average just eamn their opportunity
cost of capital.

Merger The combination of two corporations.

Method based on forecasted fundamentals An ap-
proach to using price multiples that relates a price
multiple to forecasts of fundamentals through a dis-
counted cash flow model.

Method of comparables An approach to valuation
that involves using a price multiple to evaluate
whether an asset is relatively fairly valued, rela-
tively undervalued, or relatively overvalued when
compared to a benchmark value of the multiple.
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Mispricing Any departure of the market price of an
asset from the asset’s estimated intrinsic value.
Molodovsky effect The observation that P/Es tend to
be high on depressed EPS at the bottom of a busi-
ness cycle, and tend to be low on unusually high

EPS at the top of a business cycle.

Momentum indicators Valuation indicators that re-
late either price or a fundamental (such as earnings)
to the time series of their own past values (or in
some cases to their expected value).

No-growth company A company without positive ex-
pected net present value projects.

No-growth value per share The value per share of a
no-growth company, equal to the expected level
amount of earnings divided by the stock’s required
rate of return.

Normalized earnings per share (or normal earnings per
share) The earnings per share that a business could
achieve currently under mid-cyclical conditions.

Opportunity cost The alternative return that investors
forgo when they commit to an investment.

Other comprehensive income Changes to equity that
bypass (are not reported in) the income statement;
the difference between comprehensive income and
net income.

Pairs arbitrage A trade in two closely related stocks
that involves buying the relatively undervalued stock
and selling short the relatively overvalued stock.

PEG The P/E-to-growth ratio, calculated as the stock’s
P/E divided by the expected earnings growth rate.

Perpetuity A stream of level payments extending to
infinity.

Portfolio implementation decision The part of the
execution step of the portfolio management process
that involves the implementation of portfolio deci-
sions by trading desks.

Portfolio selection/composition decision The part of
the execution step of the portfolio management
process in which investment strategies are integrated
with expectations to select a portfolio of assets.

Present value model or discounted cash flow model A
model of intrinsic value that views the value of an
asset as the present value of the asset’s expected future
cash flows.

Present value of growth opportunities (or value of
growth) The difference between the actual value
per share and the no-growth value per share.

Price momentum The compound rate of return on an
asset over some specified time horizon.

Price multiple The ratio of a stock’s market price to
some measure of value per share.

Purchased in-process research and development
costs Costs of research and development in
progress at an acquired company; often, part of the
purchase price of an acquired company is allocated
to such costs.

Quality of earnings analysis The investigation of is-
sues relating to the accuracy of reported accounting
results as reflections of economic performance;
quality of earnings analysis is broadly understood
to include not only earnings management, but also
balance sheet management.

Rational efficient markets formulation See “Market
efficiency.”

Relative strength (RSTR) indicators Valuation indi-
cators that compare a stock’s performance during a
period either to its own past performance or to the
performance of some group of stocks.

Relative valuation models A model that specifies an
asset’s value relative to the value of another asset.

Required rate of return The minimum rate of return
required by an investor to invest in an asset, given
the asset’s riskiness.

Residual income (or economic profit or abnormal
earnings) Earnings for a given time period, minus
a deduction for common shareholders’ opportunity
cost in generating the earnings.

Residual income model (RIM) (also discounted ab-
normal earnings model or Edwards-Bell-Ohlson
model) A model of stock valuation that views in-
trinsic value of stock as the sum of book value per
share plus the present value of the stock’s expected
future residual income per share.

Return on invested capital (ROIC) The after-tax net
operating profits as a percent of total assets or capital.

Risk premium Compensation for risk, measured rela-
tive to the risk-free rate.

Scaled earnings surprise Unexpected earnings di-
vided by the standard deviation of analysts’ earnings
forecasts.

Screening The application of a set of criteria to re-
duce an investment universe to a smaller set of
investments.

Sector neutral Said of a portfolio for which economic
sectors are represented in the same proportions as in
the benchmark, using market-value weights.

Sector rotation strategy A type of top-down invest-
ing approach that involves emphasizing different
economic sectors based on considerations such as
macroeconomic forecasts.

Sell-side analysts Analysts who work at brokerages.

Shareholders’ equity Total assets minus total liabilities.
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Special purpose entity (SPE) A non-operating entity
created to carry out a specified purpose, such as
leasing assets or securitizing receivables.

Spin-off A transaction in which a corporation sepa-
rates off and separately capitalizes a component
business, which is then transferred to the corpora-
tion’s common stockholders.

Spreadsheet modeling As used in this book, the use
of a spreadsheet in executing a dividend discount
model valuation, or other present value model
valuation.

Standardized unexpected earnings (SUE) Un-
expected earnings per share divided by the standard
deviation of unexpected earnings per share over a
specified prior time period.

Supernormal growth Above average or abnormally
high growth rate in earnings per share.

Survivorship bias Bias that may result when failed or
defunct companies are excluded from membership
in a group.

Sustainable growth rate The rate of dividend (and
earnings) growth that can be sustained for a given
level of return on equity, keeping the capital struc-
ture constant over time and without issuing addi-
tional common stock.

Tangible book value per share Common sharehold-
ers’ equity minus intangible assets from the balance
sheet, divided by the number of shares outstanding.

Technical indicators Momentum indicators based on
price.

Terminal price multiple The price multiple for a
stock assumed to hold at a stated future time.

Terminal share price The share price at a particular
point in the future.

Terminal value of the stock (or continuing value of
the stock) The analyst’s estimate of a stock’s
value at a particular point in the future.

Tobin’s ¢ The ratio of the market value of debt and
equity to the replacement cost of total assets.

Top-down forecasting approach A forecasting ap-
proach that involves moving from international
and national macroeconomic forecasts to industry
forecasts and then to individual company and asset
forecasts.

Top-down investing An approach to investing that
typically begins with macroeconomic forecasts.
Tracking risk The standard deviation of the differ-

ences between a portfolio’s and a benchmark’s

returns.
Traditional efficient markets formulation See
“Market efficiency.”

Trailing dividend yield Current market price divided
by the most recent quarterly per-share dividend
multiplied by four.

Trailing P/E (or current P/E) A stock’s current mar-
ket price divided by the most recent four quarters of
earnings per share.

Transition phase The stage of growth between the
growth phase and the mature phase of a company in
which earnings growth typically slows.

Underlying earnings (or persistent earnings or con-
tinuing earnings or core earnings) Earnings ex-
cluding nonrecurring components.

Unexpected earnings (also earnings surprise) The
difference between reported earnings per share and
expected earnings per share.

Valuation The estimation of the value of an asset on
the basis of variables perceived to be related to fu-
ture investment returns, or on the basis of compar-
isons with closely similar assets.

Visibility The extent to which a company’s operations
are pred