
First pages

● ● ● ● ●

bre80948_fm_i-xxx.indd i 02/02/22  05:32 PM

Principles of  

Corporate Finance



First pages

bre80948_fm_i-xxx.indd ii 02/02/22  05:32 PM

Financial Management

Block, Hirt, and Danielsen
Foundations of Financial Management
Eighteenth Edition

Brealey, Myers, Allen, and Edmans
Principles of Corporate Finance
Fourteenth Edition

Brealey, Myers, and Allen
Principles of Corporate Finance, Concise
Second Edition

Brealey, Myers, and Marcus
Fundamentals of Corporate Finance
Eleventh Edition

Brooks
FinGame Online 5.0

Bruner
Case Studies in Finance: Managing for 
Corporate Value Creation
Eighth Edition

Cornett, Adair, and Nofsinger
Finance: Applications and Theory
Sixth Edition

Cornett, Adair, and Nofsinger
M: Finance
Fifth Edition

DeMello
Cases in Finance
Third Edition

Grinblatt (editor)
Stephen A. Ross, Mentor: Influence through 
Generations

Grinblatt and Titman
Financial Markets and Corporate Strategy
Second Edition

Higgins
Analysis for Financial Management
Thirteenth Edition

Ross, Westerfield, Jaffe, and Jordan
Corporate Finance
Thirteenth Edition

Ross, Westerfield, Jaffe, and Jordan
Corporate Finance: Core Principles and 
Applications
Sixth Edition

Ross, Westerfield, and Jordan
Essentials of Corporate Finance
Eleventh Edition

Ross, Westerfield, and Jordan
Fundamentals of Corporate Finance
Thirteenth Edition

Shefrin
Behavioral Corporate Finance: Decisions 
That Create Value
Second Edition

Investments

Bodie, Kane, and Marcus
Essentials of Investments
Twelfth Edition

Bodie, Kane, and Marcus
Investments
Twelfth Edition

Hirt and Block
Fundamentals of Investment Management
Tenth Edition

Jordan and Miller
Fundamentals of Investments: Valuation 
and Management
Ninth Edition

Stewart, Piros, and Heisler
Running Money: Professional Portfolio 
Management

Sundaram and Das
Derivatives: Principles and Practice
Second Edition

Financial Institutions and 
Markets

Rose and Hudgins
Bank Management and Financial Services
Ninth Edition

Rose and Marquis
Financial Institutions and Markets
Eleventh Edition

Saunders and Cornett
Financial Institutions Management: A Risk 
Management Approach
Tenth Edition

Saunders and Cornett
Financial Markets and Institutions
Eighth Edition

International Finance

Eun and Resnick
International Financial Management
Ninth Edition

Real Estate

Brueggeman and Fisher
Real Estate Finance and Investments
Seventeenth Edition

Ling and Archer
Real Estate Principles: A Value  
Approach
Sixth Edition

Financial Planning and  
Insurance

Allen, Melone, Rosenbloom, and 
Mahoney
Retirement Plans: 401(k)s, IRAs, and Other 
Deferred Compensation Approaches
Thirteenth Edition

Altfest
Personal Financial Planning
Second Edition

Kapoor, Dlabay, and Hughes
Focus on Personal Finance: An Active 
Approach to Help You Develop Successful 
Financial Skills
Seventh Edition

Kapoor, Dlabay, and Hughes
Personal Finance
Fourteenth Edition

Walker and Walker
Personal Finance: Building Your Future
Second Edition

THE MCGRAW HILL SERIES IN FINANCE, INSURANCE, AND REAL ESTATE



First pages

bre80948_fm_i-xxx.indd iii 02/02/22  05:32 PM

Richard A. Brealey
Professor of Finance

London Business School

Stewart C. Myers
Robert C. Merton (1970) Professor of Finance

Sloan School of Management

Massachusetts Institute of Technology

Franklin Allen
Professor of Finance and Economics

Imperial College London

Alex Edmans
Professor of Finance

London Business School

FOURTEENTH EDITION

Principles of  

Corporate Finance



First pages

bre80948_fm_i-xxx.indd iv 02/02/22  05:32 PM

PRINCIPLES OF CORPORATE FINANCE, FOURTEENTH EDITION

Published by McGraw Hill LLC, 1325 Avenue of the Americas, New York, NY 10019. Copyright ©2023 by 
McGraw Hill LLC. All rights reserved. Printed in the United States of America. Previous editions ©2020, 2017, 
and 2014. No part of this publication may be reproduced or distributed in any form or by any means, or stored in 
a database or retrieval system, without the prior written consent of McGraw Hill LLC, including, but not limited 
to, in any network or other electronic storage or transmission, or broadcast for distance learning.

Some ancillaries, including electronic and print components, may not be available to customers outside the 
United States.

This book is printed on acid-free paper. 

1 2 3 4 5 6 7 8 9 LWI 27 26 25 24 23 22 

ISBN 978-1-264-08094-6 (bound edition)
MHID 1-264-08094-8 (bound edition)
ISBN 978-1-266-03047-5 (loose-leaf edition)
MHID 1-266-03047-6 (loose-leaf edition)

Portfolio Manager: 
Product Developers: Allison McCabe-Carroll

Marketing Manager: Trina Maurer

Content Project Managers: Fran Simon

Buyer: Laura Fuller

Designer: Matt Diamond

Content Licensing Specialists: Jacob Sullivan

Cover Image: 
Compositor: Straive

All credits appearing on page or at the end of the book are considered to be an extension of the copyright page.

Library of Congress Cataloging-in-Publication Data

XXX INSERT CIP XXX

The Internet addresses listed in the text were accurate at the time of publication. The inclusion of a website does 
not indicate an endorsement by the authors or McGraw Hill LLC, and McGraw Hill LLC does not guarantee the 
accuracy of the information presented at these sites.

mheducation.com/highered



First pages

bre80948_fm_i-xxx.indd v 02/02/22  05:32 PM

To our parents.

Dedication



First pages

vi

bre80948_fm_i-xxx.indd vi 02/02/22  05:32 PM

⟩ Richard A. Brealey
Emeritus Professor of 
Finance at London Busi-
ness School. He is the 
former president of the 
European Finance Associa-
tion and a former director 
of the American Finance 
Association. He is a fellow 
of the British Academy 
and has served as a special 
adviser to the Governor of 
the Bank of England and 
director of a number of 
financial institutions. Other 
books written by Professor 
Brealey include Introduc-
tion to Risk and Return 
from Common Stocks.

⟩ Stewart C. Myers
Emeritus Professor of 
Financial Economics at 
MIT’s Sloan School of 
Management. He is past 
president of the American 
Finance Association, a 
research associate at the 
National Bureau of Eco-
nomic Research, a principal 
of the Brattle Group Inc., 
and a retired director of 
Entergy Corporation. His 
research is primarily con-
cerned with the valuation 
of real and financial assets, 
corporate financial policy, 
and financial aspects of 
government regulation of 
business. He is the author 
of influential research 
papers on many topics, 
including adjusted present 
value, rate of return regula-
tion, pricing and capital 
allocation in insurance, real 
options, and moral hazard 
and information issues in 
capital structure decisions.

⟩ Franklin Allen
Professor of Finance and 
Economics, Imperial Col-
lege London, and Emeritus 
Nippon Life Professor of 
Finance at the Wharton 
School of the University 
of Pennsylvania. He is past 
president of the Ameri-
can Finance Association, 
 Western Finance Associa-
tion, Society for Financial 
Studies, Financial Interme-
diation Research Society, 
and Financial Management 
Association. His research 
has focused on financial 
innovation, asset price 
bubbles, comparing finan-
cial systems, and financial 
crises. He is Director of 
the Brevan Howard Centre 
for Financial Analysis at 
Imperial College Business 
School.

⟩ Alex Edmans
Professor of Finance at 
London Business School 
and Mercers School Memo-
rial Professor of Business 
at Gresham College. He is 
also Managing Editor of 
the Review of Finance and 
was previously a tenured 
professor at Wharton, where 
he won 14 teaching awards 
in six years. His research 
focuses on corporate 
finance, responsible busi-
ness, and behavioral finance. 
He has spoken at the World 
Economic Forum in Davos, 
given the TED talk “What to 
Trust in a Post-Truth World” 
and the TEDx talk “The 
Social Responsibility of 
Business”; he is also advi-
sor to several investment 
management companies. 
He is the author of Grow 
the Pie: How Great Compa-
nies Deliver Both Purpose 
and Profit. Poets & Quants 
named him MBA Professor 
of the Year for 2021.

About the Authors



First pages

vii

bre80948_fm_i-xxx.indd vii 02/02/22  05:32 PM

Preface

⟩ This book describes the theory and practice of corpo-
rate finance. We hardly need to explain why financial 

managers have to master the practical aspects of their 
job, but we should spell out why down-to-earth manag-
ers need to bother with theory.

Managers learn from experience how to cope with 
routine problems. But the best managers are also able to 
respond to change. To do so you need more than time-
honored rules of thumb; you must understand why com-
panies and financial markets behave the way they do. In 
other words, you need a theory of finance.

That should not sound intimidating. Good theory 
helps you to grasp what is going on in the world around 
you. It helps you to ask the right questions when times 
change and new problems need to be analyzed. It also 
tells you which things you do not need to worry about. 
Throughout this book, we show how managers use 
financial theory to solve practical problems.

Of course, the theory presented in this book is not per-
fect and complete—no theory is. There are some famous 
controversies where financial economists cannot agree. 
We have not glossed over these disagreements. We set out 
the arguments for each side and tell you where we stand.

Much of this book is concerned with understanding 
what financial managers do and why. But we also say 
what financial managers should do to increase company 
value. Where theory suggests that financial managers 
are making mistakes, we say so, while admitting that 
there may be hidden reasons for their actions. In brief, 
we have tried to be fair but to pull no punches.

This book may be your first view of the world of mod-
ern finance. If so, you will read first for new ideas, and 
for an understanding of how finance theory translates 
into practice. But eventually you will be in a position 
to make financial decisions, not just study them. At that 
point, you can turn to this book as a reference and guide.

⟩ Changes in the Fourteenth Edition
What has changed in this edition? You will have seen 
the first change on the cover: Alex Edmans has joined 
the author team. Alex is a global authority in corpo-
rate finance, with particular expertise in corporate 
governance, responsible business, and behavioral 
finance—three areas we have significantly bolstered as 
we will shortly describe. In addition to being a leading 

researcher, he has substantial practitioner expertise. He 
has also won a multitude of teaching awards at MIT, 
Wharton, and London Business School and is particu-
larly noted for the ability to explain complex finance 
concepts in simple language. He recently gave a year-
long Gresham College public lecture series on the prin-
ciples of finance attended by a diverse audience, from 
schoolchildren to retirees.

This expansion of the author team has led to a num-
ber of important changes. For example, in recent years 
many observers have questioned companies’ focus on 
profits and have suggested that managers should pro-
mote the interests of all stakeholders rather than simply 
seeking to maximize shareholder value. The issue is an 
important one and we have, therefore, added a new chap-
ter, Chapter 20, that discusses these different corporate 
objectives, how far they conflict, and how a responsible 
business should behave.

The structure of a firm’s governance is closely related 
to its objectives. We have therefore moved the material on 
corporate governance and agency issues to Chapter 19, 
where it now sits next to the chapter on corporate objec-
tives. This chapter has also been substantially rewritten.

Other chapters with major changes include the two 
chapters on the pricing of risky assets (Chapters 7 and 8).  
Chapter 7 now focuses on portfolio choice and a stock’s 
effect on portfolio risk, while Chapter 8 concentrates on 
asset pricing. This is a clearer separation of topics than 
in previous editions; we think that it is more logical and 
helps understanding.

The discussion of market efficiency (Chapter 12) 
has also undergone substantial revision with additional 
and updated sections on empirical evidence. The chap-
ter also contains an expanded discussion of behavioral 
finance and the evidence for behavioral biases.

Financial innovation today is being driven by techno-
logical developments such as artificial intelligence, big 
data, and cloud computing. Chapter 13 now includes a 
new section that reviews seven ways in which financial 
technology is changing financial practice.

U.S. financial managers work in a global environ-
ment and need to understand the financial systems of 
other countries. Also, many of the text’s readers come 
from countries other than the United States. Therefore, 
in recent editions, we have progressively introduced 
more international material, including information 
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about the major developing economies, such as China  
and India. Material on international differences in 
financing is now integrated in Chapter 14, while 
 Chapter 19 includes a discussion of governance systems 
around the world.

PEDAGOGICAL CHANGES
Throughout, we have tried to make the book more topi-
cal and easier to read. In many cases, the changes con-
sist of some updated data here and a new example there. 
Often, these additions reflect some recent development 
in the financial markets or company practice.

We have also changed the introduction to each chap-
ter to include summaries of the content of each of the 
chapter’s sections. We think that this will make it easier 
for the reader to understand the organization of the chap-
ter and to jump forward to a particular topic of interest. 
Chapters now also conclude with key takeaway bullet 
points summarizing the chapter’s principal lessons.

Within each chapter we have interspersed a number 
of new self-test questions that provide an opportunity for 
readers to pause and check their understanding. Answers 
to these self-tests are located at the end of the chapter.

The Beyond the Page digital extensions and applica-
tions provide additional examples, anecdotes, spread-
sheet programs, and more thoroughgoing explanations 
and practice examples of some topics. This extra mate-
rial makes it possible to escape from the constraints 
of the printed page by providing more explanation for 
readers who need it and additional material for those 
who would like to dig deeper. This material is very eas-
ily accessed on the web. There are now more than 150 
of these apps. They are seamlessly available with a click 
on the e-version of the book, but they are also readily 
accessible in the traditional hard copy of the text using 
the shortcut URLs provided in the margins of relevant 
pages. Check out mhhe.com/brealey14e to learn more.

Examples of these applications include:

 ∙ Chapter 2  Would you like to to learn more about 
how to use Excel spreadsheets to solve time value 
of money problems? A Beyond the Page application 
shows how to do so.

 ∙ Chapter 3 Do you need to calculate a bond’s dura-
tion, see how it predicts the effect of small interest 
rate changes on bond price, calculate the duration of 
a common stock, or learn how to measure convexity? 
The duration app allows you to do so.

 ∙ Chapter 5 Want more practice in valuing annuities? 
There is an application that provides worked exam-
ples and hands-on practice.

 ∙ Chapter 7 Ever wondered how COVID has affected 
the risk of stocks in the travel industry? An app pro-
vides the answer.

 ∙ Chapter 12 Want an example of how speculative 
trading can swamp the actions of arbitrageurs? The 
app on the explosion in the price of GameStop shares 
provides one.

 ∙ Chapter 18 The text briefly describes the flow-to-
equity method for valuing businesses, but using the 
method can be tricky. We provide an application that 
guides you step by step.

 ∙ Chapter 22 The Black–Scholes Beyond the Page 
application provides an option calculator. It also shows 
how to estimate the option’s sensitivity to changes in 
the inputs and how to measure an option’s risk.

⟩ Chapter Structure
Each chapter of the book includes an introductory pre-
view, a list of key takeaways, and an annotated list of 
suggested further reading. The list of possible candi-
dates for further reading is now voluminous. Rather than 
trying to include every important article, we largely list 
survey articles or general books. We give more specific 
references in footnotes.

In addition to the self-test questions within the chap-
ter, each chapter is followed by a set of problems on 
both numerical and conceptual topics, together with a 
few challenge problems.

We include a Finance on the Web section in chapters 
where it makes sense to do so. This section now houses 
a number of Web Projects, along with new Data Anal-
ysis problems. These exercises seek to familiarize the 
reader with some useful websites and to explain how to 
download and process data from the web.

The book also contains 12 end-of-chapter Mini-
Cases. These include specific questions to guide the 
case analyses. Answers to the mini-cases are available 
to instructors on the book’s website.

Spreadsheet programs such as Excel are tailor-
made for many financial calculations. Several chapters 
include boxes that introduce the most useful financial 
functions and provide some short practice questions. 
We show how to use the Excel function key to locate 
the function and then enter the data. We think that this 
approach is much simpler than trying to remember the 
formula for each function.

We conclude the book with a glossary of financial 
terms.

The 34 chapters in this book are divided into 12 parts.  
Parts 1, 2 and 3 cover valuation and capital investment 
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decisions, including portfolio theory, asset pricing 
models, and the cost of capital. Parts 4 through 9 cover 
financing decisions, payout policy and capital struc-
ture, corporate objectives and governance, options, 
debt financing, and risk management. Part 10 covers 
financial analysis, planning, and working-capital man-
agement. Part 11 covers mergers and acquisitions, and 
corporate restructuring. Part 12 concludes.

We realize that instructors will wish to select topics 
and may prefer a different sequence. We have therefore 
written chapters so that topics can be introduced in 
several logical orders. For example, there should be no 
difficulty in reading the chapters on financial analysis 
and planning before the chapters on valuation and 
capital investment.
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provide insight into the business world today.

Rev.confirming pages

188

bre80948_ch07_184-221.indd 188 10/18/21  10:05 PM

● ● ● ● ●
FINANCE IN PRACTICE 

⟩ The average returns shown in Table 7.1 are arithmetic 
averages. In other words, we simply added the 121 annual 
returns and divided by 121 to get our average return of 
11.5%. However, financial analysts may also quote the 
geometric average (also known as the compound rate of 
return). Over the 121-year period stock values multiplied 
69,754 times. The geometric average return is calculated 
by taking the 121st root of 69,754. This gives 9.7%,  
1.8 percentage points below the arithmetic average of 11.5%.5

Why did we quote the arithmetic average of 11.5%, 
rather than the geometric average of 9.7%? To under-
stand this, let’s use a simple example.

Suppose that Big Pharma’s stock price is $100. 
There is an equal chance that at the end of the year the 
stock will be worth $90, $110, or $130; there are no 
dividends. Therefore, the return could be –10%, +10%, 
or +30%. The expected return is ⅓ (–10 + 10 + 30) = 
+10%. This is the arithmetic average.

If we run the process in reverse and discount the 
expected cash flow by the expected rate of return, we get 
back to Big Pharma’s current stock price, so this checks out:

  PV  =    110 ____ 
1.10

   = $100  

The expected return of 10% is therefore the correct rate 
at which to discount the expected cash flow from Big 
Pharma’s stock. It is also the opportunity cost of capital 
for investments that have the same degree of risk as Big 
Pharma.

Now suppose that we observe the returns on Big 
Pharma stock over a large number of years. If the odds 
are unchanged, the return will be –10% in a third of 
the years, +10% in a further third, and +30% in the 
remaining years. The arithmetic average of these yearly 
returns is

   −10 + 10 + 30  ___________ 
3
   = +10% 

The arithmetic average of past returns gives you 
exactly the same answer as the expected return. Thus, 
it correctly measures the opportunity cost of capital for 
investments of similar risk to Big Pharma stock.6

The geometric average return on Big Pharma stock 
would be

   (0.9 × 1.1 × 1.3)    1/3
  − 1 = 0.088, or 8.8% 

which is less than the opportunity cost of capital. Thus, 
if the cost of capital is estimated from historic returns, 
only the arithmetic average gives the right answer, not 
the geometric average.7

5Technical note: For log normally distributed returns the annual compound return 
is equal to the arithmetic average return minus half the variance. For example, 
the annual standard deviation of returns on the U.S. market was 0.195, or 19.5%. 
Variance was therefore 0.1952, or 0.038. The compound annual return is about 
0.038/2 = 0.019, or 1.9 percentage points less than the arithmetic average.
6You sometimes hear that the arithmetic average correctly measures the opportunity 
cost of capital for one-year cash flows, but not for more distant ones. Let us check. 
Suppose that you expect to receive a cash flow of $121 in year 2. We know that one 
year hence investors will value that cash flow by discounting at 10% (the arithme-
tic average of possible returns). In other words, at the end of the year they will be 
willing to pay PV1 = 121/1.10 = $110 for the expected cash flow. But we already 
know how to value an asset that pays off $110 in year 1—just discount at the 10% 
opportunity cost of capital. Thus PV0 = PV1/1.10 = 110/1.1 = $100. Our example 
demonstrates that the arithmetic average (10% in our example) provides a correct 
measure of the opportunity cost of capital regardless of the timing of the cash flow.
7Our discussion assumed that we knew that the returns of –10, +10, and 
+30% were equally likely. For an analysis of the effect of uncertainty about 
the expected return see I. A. Cooper, “Arithmetic versus Geometric Mean Esti-
mators: Setting Discount Rates for Capital Budgeting,” European Financial 
Management 2 (1996), pp. 157–167; and E. Jacquier, A. Kane, and A. J. Mar-
cus, “Optimal Estimation of the Risk Premium for the Long Run and Asset 
Allocation: A Case of Compounded Estimation Risk,” Journal of Financial 
Econometrics 3 (2005), pp. 37–55. When future returns are forecasted to distant 
horizons, the historical arithmetic means are upward-biased. This bias is small 
in most corporate-finance applications, however.

Arithmetic Averages and  
Compound Annual Returns

A more sensible method is to take the current interest rate on Treasury bills and add 7.8%, 
the average risk premium shown in Table 7.1. For example, suppose that the current interest 
rate on Treasury bills is 2%. Adding the average risk premium gives

  
 r  S    

=
  
 r  f   + normal risk premium

    
 
  

=
  
0.02 + 0.078 = 0.098, or 9.8%

  

This method gives a lower expected future return because interest rates are currently low—2% 
in this example—compared with the historic average of 3.7% in Table 7.1. This gap of 1.7% 

⟩ Numbered Examples
Numbered and titled examples are called out within chap-
ters to further illustrate concepts. Students can learn how 
to solve specific problems step-by-step and apply key prin-
ciples to answer concrete questions and scenarios.
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Industry betas are particularly helpful for conglomerate companies investing in many different 
industries. Berkshire Hathaway is today’s largest U.S. conglomerate, with investments in 
insurance, electric utilities, pipelines, jewelry, chemicals, paints, candies, batteries—the list 
goes on and on. It also owns BNSF, the Burlington Northern Santa Fe railroad. BNSF is one 
of the largest U.S. railroads and would have been included in Table 9.1 if it were still an 
independent public company. BNSF and the other railroads in the table face similar business 
and operating risks. The cost of capital for the comparable portfolio of railroads should be a 
good discount rate for Berkshire Hathaway’s investments in BNSF.

Beta Standard Error

Canadian Pacific 1.07 0.18
CSX 1.18 0.24
Kansas City Southern 0.97 0.20
Norfolk Southern 1.33 0.18
Union Pacific 1.09 0.16
Industry portfolio 1.13 0.14

⟩  TABLE 9.1 Estimates of betas and 
standard errors for a sample of railroad 
companies and for an equally weighted 
portfolio of these companies, based on 
monthly returns from March 2015 to 
February 2020. The portfolio beta may 
be more reliable than the betas of the 
individual companies. Note the lower 
standard error for the portfolio.

EXAMPLE 9.1 ● A Railroad Industry Cost of Capital for Berkshire Hathaway

9.4 Self-Test

Why does diversification increase the accuracy of beta estimates? Explain briefly.

In Section 9.1, we estimated the asset beta for CSX and its company cost of capital. This asset beta 
is an estimate of the average risk of CSX’s railroad business and the company cost of capital 
is a measure of the expected return on the company as a whole. Not all railroad investments 
are average risk, however. And if you are the first to use railroad-track networks as deep-space 
transmission antennas, you will have no asset beta to start with and the company cost of capital 
will not provide a useful guide to the return that you should demand.

How can you make informed judgments about costs of capital for projects or lines of business 
when you suspect that risk is not average? That is our next topic.

A company that wants to set a cost of capital for one particular line of business typically 
looks for pure plays in that line of business. Pure-play companies are public firms that spe-
cialize in one activity. For example, suppose that CSX needs to assess the risk of investing in 
a new company headquarters. The asset beta for railroads is not helpful. You need to know 
the beta of commercial real estate. Fortunately, portfolios of commercial real estate are traded. 
For example, you could estimate asset betas from returns on Real Estate Investment Trusts 

 9-3 Analyzing Project Risk

● ● ● ● ●
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United States typically assume straight-line depreciation instead of the accelerated deprecia-
tion allowed by the U.S. tax code. We will highlight the differences between straight-line and 
accelerated depreciation later in this chapter.

The next section takes a broader look at corporate income taxes.

6.4 Self-Test

A firm is considering investment in a new manufacturing plant. The site is owned by the com-
pany, but existing buildings would need to be demolished. Which of the following should be 
treated as incremental cash flows?
 a. The market value of the site.
 b. The market value of the existing buildings.
 c. Demolition costs and site clearance.
 d. The cost of a new access road put in last year.
 e. Lost cash flows on an existing product that will be replaced by the new proposal.
 f. Future depreciation of the new plant.
 g. The reduction in the firm’s tax bill resulting from depreciation of the new plant.
 h. The initial investment in inventories of raw materials.
 i. Money already spent on engineering design of the new plant.

 6-2 Corporate Income Taxes

Companies pay tax on their income. Look at Table 6.1, which shows corporate income tax 
rates in 11 countries. These are the tax rates imposed by the national governments, but cor-
porations may also need to pay tax to a regional government. For example, in Canada, the 
provincial governments levy an additional tax of between 11% and 16%. In the United States, 
states and some municipalities also impose an extra layer of corporate tax that averages around 
4%. To complicate matters further, in many countries, the first part of income may be taxed at 
a lower rate, or special arrangements may apply to some types of business.

Country Corporate Tax Rate (%)

Australia 30
Brazil 34
Canada 15
China 25
France 33
Germany 16
India 30
Ireland 13
Japan 23
United Kingdom 19
United States 21

⟩ TABLE 6.1 National corporate tax rates.
Source: PWC, Worldwide Tax Summaries: Corporate Taxes, 2018–2020, www.taxsummaries.pwc.com.

⟩ Self-Test Questions
Each chapter includes a number of self-test questions that 
allow students to check their understanding. Answers to 
these questions are given at the end of the chapter.
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We work back through the tree from right to left. The NPVs at the start of phase III trials are:

  

 NPV  (  upside )   

  

= − 130 + 0.8 ×    700 _______ 
  (  1.096 )     3 

   = +$295 million

       NPV  (  most likely )     = − 130 + 0.8 ×   300 _______ 
  (  1.096 )     3 

   = +$52 million      

 NPV  (  downside )   

  

= − 130 + 0.8 ×   100 _______ 
  (  1.096 )     3 

   = − $69 million

   

Since the downside NPV is negative at −$69 million, the $130 million investment at the start 
of phase III should not be made in the downside case. There is no point investing $130 million 
for an 80% chance of a $100 million payoff three years later. Therefore the value of the R&D 
program at this point in the decision tree is not −$69 million, but zero.

Now calculate the NPV at the initial investment decision for phase II trials. The payoff 
two years later depends on whether the drug delivers on the upside, most likely, or downside: 
a 25% chance of NPV = +$295 million, a 50% chance of NPV = +$52 million, and a 25% 
chance of cancellation and NPV = 0. These NPVs are achieved only if the phase II trials are 
successful: There is a 44% chance of success and a 56% chance of failure. The initial invest-
ment is $18 million. Therefore, NPV is

 NPV = − 18 + 0.44 ×   0.25 × 295 + 0.5 × 52 + 0.25 × 0   __________________________  
  (  1.096 )     2 

   = − 18 + 37 = +$19 million 

Thus the phase II R&D is a worthwhile investment, even though the drug has only a 33% 
chance of making it to launch (0.44 × 0.75 = 0.33, or 33%).

Notice that we did not increase the 9.6% discount rate to offset the risks of failure in clinical 
trials or the risk that the drug will fail to generate profits. Concerns about the drug’s efficacy, 
possible side effects, and scope of use are diversifiable risks, which do not increase the risk 
of the R&D project to the company’s diversified stockholders. We were careful to take these 
concerns into account in the cash-flow forecasts, however. The decision tree in Figure 10.3 
keeps track of the probabilities of success or failure and the probabilities of upside and down-
side outcomes.9

9The market risk attached to the PVs at launch is recognized in the 9.6% discount rate.

● ● ● ● ●
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Pro and Con Decision Trees
Any cash-flow forecast rests on some assumption about the firm’s future investment and oper-
ating strategy. Often that assumption is implicit. Decision trees force the underlying strategy 
into the open. By displaying the links between today’s decisions and tomorrow’s decisions, 
they help the financial manager to find the strategy with the highest net present value.

The decision tree in Figure 10.3 is a simplified version of reality. For example, you could 
expand the tree to include a wider range of NPVs at launch, possibly including some chance 
of a blockbuster or of intermediate outcomes. You could allow information about the NPVs 
to arrive gradually, rather than just at the start of phase III. You could introduce the invest-
ment decision at phase I trials and separate the phase III and prelaunch stages. You may wish 
to draw a new decision tree covering these events and decisions. You will see how fast the 
circles, squares, and branches accumulate.

⟩ Beyond the Page Interactive Content 
and Applications
Additional resources and hands-on applications are just a click 
away. Students can use the web address or click on the icon in 
the eBook to learn more about key concepts and try out calcu-
lations, tables, and figures when they go Beyond the Page.

⟩ Numbered Equations
Where a result can be stated formally, we do so in the form 
of a numbered equation. However, we are also careful to 
explain the intuition behind a financial theory, so that read-
ers without a quantitative background should be able to 
read with understanding.
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A business with high fixed costs is said to have high operating leverage. Operating lever-
age is usually defined in terms of accounting profits rather than cash flows and is measured 
by the percentage change in profits for each 1% change in sales. Thus the degree of operating 
leverage (DOL) is

 DOL =   percentage change in profits   _______________________   
percentage change in sales

   

The following simple formula5 shows how DOL is related to the business’s fixed costs (includ-
ing depreciation) as a proportion of pretax profits:

 DOL = 1 +   fixed costs including depreciation   ____________________________  
pretax profits

     (10.1)

For example, in year 2 of the scooter project,

 DOL = 1 +    (  4.5 + 1.5 )   ________ 
1.72

   = 4.50 

A 1% increase in the project’s year 2 revenues would result in a 4.5% rise in profits.

5This formula for DOL can be derived as follows. If sales increase by 1%, then variable costs will also increase by 1%, and profits will 
increase by 0.01 × (sales − variable costs) = 0.01 × (pretax profits + fixed costs). Now recall the definition of DOL:

  

DOL

  

=   percentage change in profits   _______________________   
percentage change in sales

   =   (change in profits)/(level of profits)   _____________________________  
0.01

  

          = 100 ×   change in profits  ______________  
level of profits

   = 100 ×   0.01 × (profits + fixed costs)   _______________________  
level of profits

         

 

  

= 1 +   fixed costs _________ 
profits

  

   

EXAMPLE 10.1 ● How Fixed Costs Translate Into High Operating Leverage

The following table shows how the profits of two auto producers, X and Y, vary between 
boom and slump. The only difference between the two companies is that a greater proportion 
of X’s costs are fixed.

X = High Fixed Cost Y = Low Fixed Cost

  Slump Normal Boom Slump Normal Boom

Revenue 22.5 30 40 22.5 30 40

− Variable cost 9 12 16 12 16 21.3

− Fixed cost 8 8 8 4 4 4

− Depreciation 6 6 6 6 6 6

= Pretax profit −0.5 4 10 0.5 4 8.7

In normal times, the two companies earn the same profits, but X’s high fixed costs mean 
that it suffers more in a slump and gains more in a boom. As the economy moves from normal 
to boom, revenues for both companies increase by 33.3%. For X with its high fixed costs, 
profits increase by 150%, 4.5 times the increase in revenues. So DOL = 4.5. We get exactly 
the same figure using the formula—that is, DOL = 1 + fixed costs including depreciation/
profits = 1 + 14/4 = 4.5.

⟩ Chapter Overview
Each chapter begins with a brief narrative and outline to 
explain the concepts that will be covered in more depth. 
Useful websites related to material for each part are pro-
vided in the Connect library.
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This book is about how corporations make financial 
decisions. We start by explaining what these decisions 

are and what they are intended to accomplish.
Corporations invest in real assets, which generate 

income. Some of these assets, such as plant and machinery, 
are tangible; others, such as brand names and patents, are 
intangible. Corporations finance their investments through 
the money they earn from selling goods and services, and 
by raising additional cash through borrowing from banks or 
issuing shares to investors.

Thus, the financial manager faces two broad financial 
questions: First, what investments should the company 
make? Second, how should it pay for those investments? The 
investment decision involves spending money; the financing 
decision involves raising it.

A large corporation may have hundreds of thousands 
of shareholders. These shareholders differ in many ways, 
including their wealth, risk tolerance, and investment horizon. 
Yet we shall see that they usually share the same financial 
objective. They want the financial manager to increase the 
value of the corporation; in an efficient market, this will in turn 
increase its current stock price.

Thus, the secret of success in financial management is 
to increase value. That is easy to say but not very helpful. 
Instructing the financial manager to increase shareholder 
value is like advising an investor in the stock market to find 
stocks that will go up in the future. The problem is how to do 
it. That’s the purpose of this book. It covers the concepts that 
govern good financial decisions, and it shows you how to use 
the tools of the trade of modern finance.

This chapter begins with specific examples of recent 
investment and financing decisions made by well-known cor-
porations. The middle of the chapter covers what a corpora-
tion is and what its financial managers do. We conclude by 
explaining why increasing the market value of the corpora-
tion is a sensible financial goal.

Financial managers increase value whenever the corpo-
ration earns a higher return than shareholders can earn for 
themselves. The shareholders’ investment opportunities out-
side the corporation set the standard for investments inside 
the corporation. Financial managers, therefore, refer to the 
opportunity cost of the capital contributed by shareholders.

Managers are, of course, human beings with their own 
interests and circumstances; they are not always the per-
fect servants of shareholders. Therefore, corporations must 
combine governance rules and procedures with appropriate 
incentives to make sure that all managers and employees 
pull together to increase value.

This chapter introduces five themes that occur again and 
again throughout the book:

 1. Corporate finance is all about maximizing shareholder value.

 2. Maximizing shareholder value involves considering the 
long-term consequences of all decisions, including their 
effects on stakeholders such as customers, employees, 
and the environment.

 3. The opportunity cost of capital sets the standard for 
investment decisions.

 4. A safe dollar is worth more than a risky dollar.

 5. Good governance matters.

Introduction to Corporate Finance

1
Part 1 Value

C H A P T E R
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interests and circumstances; they are not always the per-
fect servants of shareholders. Therefore, corporations must 
combine governance rules and procedures with appropriate 
incentives to make sure that all managers and employees 
pull together to increase value.

This chapter introduces five themes that occur again and 
again throughout the book:

 1. Corporate finance is all about maximizing shareholder value.

 2. Maximizing shareholder value involves considering the 
long-term consequences of all decisions, including their 
effects on stakeholders such as customers, employees, 
and the environment.
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Excel
⟩  Spreadsheet Functions 

Boxes
These boxes provide detailed examples 
of how to use Excel spreadsheets when 
applying financial concepts. Questions 
that apply to the spreadsheet follow for 
additional practice.

⟩ Excel Exhibits
Select tables are set as spreadsheets, and 
the corresponding Excel files are also 
available in Connect and through the 
Beyond the Page features.
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 Year

0 1 2 3 4 5 6 7

1 Capital investment 12,000 –1,949a

2 Accumulated depreciation 2,000 4,000 6,000 8,000 10,000 12,000 0
3 Year-end book value 12,000 10,000 8,000 6,000 4,000 2,000 0 0
4 Working capital 550 1,289 3,261 4,890 3,583 2,002 0
5 Revenues 523 12,887 32,610 48,901 35,834 19,717
6 Expenses 4,000 3,037 8,939 20,883 30,809 23,103 13,602
7 Depreciationa 2,000 2,000 2,000 2,000 2,000 2,000 0
8 Pretax profit (5 – 6 – 7 – 1) –4,000 –4,514 1,948 9,727 16,092 10,731 4,115 1,949a

9 Tax at 21% –840c –948 409 2,043 3,379 2,254 864 409
10 Profit after tax (8 – 9) –3,160 –3,566 1,539 7,684 12,713 8,477 3,251 1,540

⟩ TABLE 6.2 Initial forecast data for guano project.
a In the income statement, the initial investment of $12 million is depreciated straight-line over the six years.
b Gain on sale of assets. The asset has been entirely depreciated for tax purposes and the entire sales price is, therefore, subject to tax.
c A negative tax payment means a cash inflow, assuming that IM&C can use the tax loss on the guano project to shield income from 
the rest of its operations.

Table 6.3 derives the expected cash flows from the accounting data in Table 6.2

Capital Investment
Rows 1 through 4 of Table 6.3 show the cash flows from the investment in fixed assets. The 
project requires an investment of $12 million in plant and machinery. IM&C expects to sell 
the equipment in year 7 for $1.949 million. Any difference between this figure and the book 
value of the equipment is a taxable gain. By that point, IM&C has fully depreciated the 
equipment, so the company will be taxed on a capital gain of $1.949 million. If the tax rate 
is 21%, the company will pay tax of 0.21 × 1.949 = $0.409 million, and the net cash flow 
from the sale of equipment will be 1.949 – 0.409 = $1.540 million. This is shown in rows 2 
and 3 of the table.

Operating Cash Flow
Panel B of Table 6.3 shows the calculation of the operating cash flow from the guano project. 
Operating cash flow consists of revenues from the sale of guano less the expenses of produc-
tion and any taxes.

Table 6.3 assumes initially that for tax purposes the company also uses straight-line depre-
ciation. In other words, when it calculates each year’s taxable income, it deducts one-sixth of 
the initial investment, or $2 million. For example, in year 2

Pretax profit = revenues – costs – depreciation = 12.887 – 8.939 – 2.000 = $1.948 million
Tax = 0.21 × pretax profit = 0.21 × 1.948 = $0.409 million

Notice that, when calculating operating cash flow, we ignored the possibility that the proj-
ect may be partly financed by debt. Following our earlier Rule 4, we did not deduct any debt 
proceeds from the original investment, and we did not deduct interest payments from the cash 
inflows. Standard practice forecasts cash flows as if the project is all-equity financed. Any 
additional value resulting from financing decisions is considered separately.

BEYOND THE PAGE
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● ● ● ● ●
USEFUL SPREADSHEET FUNCTIONS

⟩ Spreadsheets such as Excel have some built-in statistical 
functions that are useful for calculating risk measures. 
You can find these functions by clicking fx on the Excel 
toolbar. If you then click on the function that you wish to 
use, Excel will ask you for the inputs that it needs. At the 
bottom left of the function box, there is a Help facility 
with an example of how the function is used.

Here is a list of useful functions for estimating stock 
and market risk. You can enter the inputs for all these 
functions as numbers or as the addresses of cells that con-
tain the numbers. Note that different versions of Excel 
may use slightly different names for these functions.
 1. VAR.P and STDEV.P: Calculate variance and stan-

dard deviation of a series of numbers, as shown in 
Section 7-2.

 2. VAR.S and STDEV.S: Footnote 12 of Chapter 7 
noted that when variance is estimated from a sample 
of observations (the usual case), a correction should 
be made for the loss of a degree of freedom. VAR.S 
and STDEV.S provide the corrected measures. For 
any large sample VAR.S and VAR.P will be similar.

 3. SLOPE: Useful for calculating the beta of a stock 
or portfolio.

 4. CORREL: Useful for calculating the correlation 
between the returns on any two investments.

 5. COVARIANCE.P and COVARIANCE.S: Portfolio 
risk depends on the covariance between the returns 

on each pair of stocks. These functions calculate the 
covariance.

 6. RSQ: R-squared is the square of the correlation 
coefficient and is useful for measuring the propor-
tion of the variance of a stock’s returns that can be 
explained by the market.

 7. AVERAGE: Calculates the average of any series of 
numbers.
If, say, you need to know the standard error of your 

estimate of beta, you can obtain more detailed statistics 
by going to the Tools menu and clicking on Data Analysis 
and then on Regression.

Spreadsheet Questions
The following questions provide opportunities to practice 
each of the Excel functions.
 1. (VAR.P and STDEV.P) Choose two well-known 

stocks and download the latest 61 months of adjusted 
prices from finance.yahoo.com. Calculate the 
monthly returns for each stock. Now find the vari-
ance and standard deviation of the returns for each 
stock by using VAR.P and STDEV.P. Annualize 
the variance by multiplying by 12 and the standard 
deviation by multiplying by the square root of 12.

 2. (AVERAGE, VAR.P, and STDEV.P) Now calculate 
the annualized variance and standard deviation for a 
portfolio that each month has equal holdings in the 
two stocks. Is the result more or less than the average 
of the standard deviations of the two stocks? Why?

 3. (SLOPE) Download the Standard & Poor’s index for 
the same period (its symbol is ^GSPC). Find the beta of 
each stock and of the portfolio. (Note: You need to enter 
the stock returns as the Y-values and market returns as 
the X-values.) Is the beta of the portfolio more or less 
than the average of the betas of the two stocks?

 4. (CORREL) Calculate the correlation between the 
returns on the two stocks. Use this measure and 
your earlier estimates of each stock’s variance to 
calculate the variance of a portfolio that is evenly 
divided between the two stocks. (You may need to 
reread Section 7-3 to refresh your memory of how 
to do this.) Check that you get the same answer as 
when you calculated the portfolio variance directly.

 5. (COVARIANCE.P) Repeat Question 4, but now cal-
culate the covariance directly rather than from the 
correlations and variances.Microsoft Excel

Estimating Stock and Market Risk

267
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 Select problems are available in McGraw-Hill’s Connect. 
Please see the preface for more information.

 1. Behavioral biases (S11.1) Explain why setting a higher discount rate is not a cure for upward-
biased cash-flow forecasts.

 2. Behavioral biases (S11.1) Look back to the cash flows for projects F and G in Section 5-3. 
The cost of capital was assumed to be 10%. Assume that the forecasted cash flows for proj-
ects of this type are overstated by 8% on average. That is, the forecast for each cash flow from 
each project should be reduced by 8%. But a lazy financial manager, unwilling to take the 
time to argue with the projects’ sponsors, instructs them to use a discount rate of 18%.

 a. What are the projects’ true NPVs?
 b. What are the NPVs at the 18% discount rate?
 c. Are there any circumstances in which the 18% discount rate would give the correct NPVs? 

(Hint: Could upward bias be more severe for more-distant cash flows?)

 3. Market values (S11.2) Your brother-in-law wants you to join him in purchasing a building on 
the outskirts of town. You and he would then develop and run a Taco Palace restaurant. Both of 
you are extremely optimistic about future real estate prices in this area, and your brother-in-law 
has prepared a cash-flow forecast that implies a large positive NPV. This calculation assumes 
sale of the property after 10 years. What further calculations should you do before going ahead?

 4. Market values (S11.2) Suppose that you are considering investing in an asset for which there 
is a reasonably good secondary market. Specifically, your company is Delta Airlines, and the 
asset is a Boeing 767—a widely used airplane. How does the presence of a secondary market 
simplify your problem in principle? Do you think these simplifications could be realized in 
practice? Explain.

 5. Market values (S11.2) There is an active, competitive leasing (i.e., rental) market for most 
standard types of commercial jets. Many of the planes flown by the major domestic and inter-
national airlines are not owned by them but leased for periods ranging from a few months to 
several years. Gamma Airlines, however, owns two long-range DC-11s just withdrawn from 
Latin American service. Gamma is considering using these planes to develop the potentially 
lucrative new route from Akron to Yellowknife. A considerable investment in terminal facili-
ties, training, and advertising will be required. Once committed, Gamma will have to operate 
the route for at least three years. One further complication: The manager of Gamma’s interna-
tional division is opposing commitment of the planes to the Akron–Yellowknife route because 
of anticipated future growth in traffic through Gamma’s new hub in Ulaanbaatar. How would 
you evaluate the proposed Akron–Yellowknife project? Give a detailed list of the necessary 
steps in your analysis. Explain how the airplane leasing market would be taken into account. If 
the project is attractive, how would you respond to the manager of the international division?

 6. Market values (S11.2) Suppose the current price of gold is $1,200 an ounce. Hotshot Con-
sultants advises you that gold prices will increase at an average rate of 12% for the next two 
years. After that the growth rate will fall to a long-run trend of 3% per year. What is the pres-
ent value of 1 million ounces of gold produced in eight years? Assume that gold prices have a 
beta of 0 and that the risk-free rate is 5.5%.

 7. Market values (S11.2) On the London Metals Exchange, the price for copper to be delivered 
in one year is $5,500 a ton. (Note: Payment is made when the copper is delivered.) The risk-
free interest rate is 2% and the expected market return is 8%.

 a. Suppose that you expect to produce and sell 10,000 tons of copper next year. What is the 
PV of this output? Assume that the sale occurs at the end of the year.

 b. If copper has a beta of 1.2, what is the expected price of copper at the end of the year? 
What is the certainty-equivalent end-year price?

®
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 ∙ The technology for making BGs will not change. Capital and production costs will stay 
the same in real terms.

 ∙ Competitors know the technology and can enter as soon as the patent expires, that is, they 
can construct new plants in year 5 and start selling BGs in year 6.

 ∙ If your company invests immediately, full production begins after 12 months, that is, in 
year 1.

 ∙ There are no taxes.
 ∙ BG production facilities last 12 years. They have no salvage value at the end of their useful life.
 16. Economic rents (S11.3) How would your answer to Problem 15 change if technological 

improvements reduce the cost of new BG production facilities by 3% per year? Thus a new 
plant built in year 1 would cost only 25 (1 − 0.03) = $24.25 million, a plant built in year 2 
would cost $23.52 million, and so on. Assume that production costs per unit remain at $65.

 17. Economic rents (S11.3) Reevaluate the NPV of the proposed polyzone project (Example 11.6) 
under each of the following assumptions. What’s the right management decision in each case?

 a. Spread in year 4 holds at $1.20 per pound.
 b. The U.S. chemical company can start up polyzone production at 40 million pounds in year 

1 rather than year 2.
 c. The U.S. company makes a technological advance that reduces its annual production costs 

to $25 million. Competitors’ production costs do not change.

 18. Equilibrium prices (S11.3) Demand for concave utility meters is expanding rapidly, but the 
industry is highly competitive. A utility meter plant costs $50 million to set up, and it has an 
annual capacity of 500,000 meters. The production cost is $5 per meter, and this cost is not 
expected to change. The machines have an indefinite physical life and the cost of capital is 
10%. What is the competitive price of a utility meter?

 a. $5
 b. $10
 c. $15

19. Opportunity costs (S11.3) New-model commercial airplanes are much more fuel-efficient 
than older models. How is it possible for airlines flying older models to make money when its 
competitors are flying newer planes? Explain briefly.

CHALLENGE PROBLEMS
 20. Economic rents (S11.3) Accidental setbacks can result in negative rents in any year. But 

can a project have expected positive rents in some years and negative expected rents in other 
years? Explain.

 21. Economic rents (S11.3) The manufacture of polysyllabic acid is a competitive industry. Most 
plants have an annual output of 100,000 tons. Operating costs are $0.90 a ton, and the sales 
price is $1 a ton. A 100,000-ton plant costs $100,000 and has an indefinite life. Its current 
scrap value of $60,000 is expected to decline to $57,900 over the next two years.

Phlogiston Inc. proposes to invest $100,000 in a plant that employs a new low-cost pro-
cess to manufacture polysyllabic acid. The plant has the same capacity as existing units, but 
operating costs are $0.85 a ton. Phlogiston estimates that it has two years’ lead over each of 
its rivals in use of the process but is unable to build any more plants itself before year 2. Also 
it believes that demand over the next two years is likely to be sluggish and that its new plant 
will therefore cause temporary overcapacity.

You can assume that there are no taxes and that the cost of capital is 10%.
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Mason and Merton review a range of option applications to corporate finance:

S. P. Mason and R. C. Merton, “The Role of Contingent Claims Analysis in Corporate Finance,” in E. 
I. Altman and M. G. Subrahmanyam, eds., Recent Advances in Corporate Finance (Homewood, IL: 
Richard D. Irwin, 1985).

Brennan and Schwartz have worked out an interesting application to natural resource investments:

M. J. Brennan and E. S. Schwartz, “Evaluating Natural Resource Investments,” Journal of Business 58 
(April 1985), pp. 135–157.

Myers and Read cover the tax and financing implications of real options.

S. C. Myers and J. A. Read, “Real Options, Taxes and Leverage,” Critical Finance Review 9 (June 2020), 
pp. 29–76.

Select problems are available in McGraw Hill’s Connect. 
Please see the preface for more information.

 1. Expansion options (S23.1) Look again at the valuation in Table 23.2 of the option to invest 
in the Mark II project. Consider a change in each of the following inputs. Would the change 
increase or decrease the value of the expansion option?

 a. Increased uncertainty (higher standard deviation).
 b. More optimistic forecast (higher expected value) of the Mark II in 1985.
 c. Increase in the required investment in 1985.
 2. Expansion options (S23.1) Look again at Table 23.2. How does the value in 1982 of the 

option to invest in the Mark II change if

 a. The investment required for the Mark II is $800 million (vs. $900 million)?
 b. The present value of the Mark II in 1982 is $500 million (vs. $467 million)?
 c. The standard deviation of the Mark II’s present value is only 20% (vs. 35%)?
 3. Expansion options (S23.1) You own a one-year call option to buy one acre of Los Angeles 

real estate. The exercise price is $2 million, and the current, appraised market value of the 
land is $1.7 million. The land is currently used as a parking lot, generating just enough money 
to cover real estate taxes. The annual standard deviation is 15% and the interest rate 12%. 
How much is your call worth? Use the Black–Scholes formula. You may find it helpful to go 
to the spreadsheet for Chapter 22, which calculates Black–Scholes values (see the Beyond the 
Page feature).

 4. Expansion options (S23.1) A variation on Problem 3: Suppose the land is occupied by a 
warehouse generating rents of $150,000 after real estate taxes and all other out-of-pocket 
costs. The present value of the land plus warehouse is again $1.7 million. Other facts are as in 
Problem 3. You have a European call option. What is it worth?

 5. R&D (S23.1) Construct a sensitivity analysis of the value of the pharmaceutical R&D project 
described in Figure 23.2. What input assumptions are most critical for the NPV of the proj-
ect? Be sure to check the inputs to valuing the real option to invest at year 2.

 6. Real options and put-call parity (S23.2) Redo the example in Figure 23.2, assuming that 
the real option is a put option allowing the company to abandon the R&D program if com-
mercial prospects are sufficiently poor at year 2. Use put-call parity. The NPV of the drug at 
date 0 should again be +$7.7 million.

 7. Timing options (S23.2) You own a parcel of vacant land. You can develop it now, or wait.

 a. What is the advantage of waiting?
 b. Why might you decide to develop the property immediately?
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Try it! The  
Black-Scholes 
model

⟩ Problem Sets
Beside each end-of-chapter problem we note the 
section of the chapter to which the question relates. 
This helps instructors create assignments and makes 
it simpler for students to look back for help. These 
end-of-chapter problems give students hands-on 
practice with key concepts and applications.

⟩ Excel Problems
Most chapters contain problems, denoted by an icon, 
specifically linked to Excel spreadsheets that are 
available in Connect and through the Beyond the 
Page features.
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⟩ Mini-Cases
Mini-cases are included in 
select chapters so students can 
apply their knowledge to real-
world scenarios.
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FINANCE ON 
THE WEB

You can download data for Questions 1 and 2 from finance.yahoo.com. Refer to the Useful 
Spreadsheet Functions box near the end of Chapter 9 for information on Excel functions.

 1. Download to a spreadsheet the last three years of monthly adjusted stock prices for Coca-
Cola (KO), Citigroup (C), and Pfizer (PFE).

 a. Calculate the monthly returns.
 b. Calculate the monthly standard deviation of those returns (see Section 7-2). Use the 

Excel function STDEV.P to check your answer. Find the annualized standard deviation 
by multiplying by the square root of 12.

 c. Use the Excel function CORREL to calculate the correlation coefficient between the 
monthly returns for each pair of stocks. Which pair provides the greatest gain from 
diversification?

 d. Calculate the standard deviation of returns for a portfolio with equal investments in the 
three stocks.

 2. A large mutual fund group such as Fidelity offers a variety of funds. They include sector 
funds that specialize in particular industries and index funds that simply invest in the mar-
ket index. Log on to www.fidelity.com and find first the standard deviation of returns on 
the Fidelity Spartan 500 Index Fund, which replicates the S&P 500. Now find the standard 
deviations for different sector funds. Are they larger or smaller than the figure for the index 
fund? How do you interpret your findings?

⟩ Finance on the Web 
These web exercises give 
students the opportunity to 
explore financial websites on 
their own. The web exercises 
make it easy to include cur-
rent, real-world data in the 
classroom.
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MINI-CASE ● ● ● ● ●

Waldo County
Waldo County, the well-known real estate developer, worked long hours, and he expected his staff 
to do the same. So George Chavez was not surprised to receive a call from the boss just as George 
was about to leave for a long summer’s weekend.

Mr. County’s success had been built on a remarkable instinct for a good site. He would exclaim 
“Location! Location! Location!” at some point in every planning meeting. Yet finance was not his 
strong suit. On this occasion, he wanted George to go over the figures for a new $90 million outlet 
mall designed to intercept tourists heading downeast from Bar Harbor through southern Maine. 
“First thing Monday will do just fine,” he said as he handed George the file. “I’ll be in my house 
in Bar Harbor if you need me.”

George’s first task was to draw up a summary of the projected revenues and costs. The results 
are shown in Table 10.6. Note that the mall’s revenues would come from two sources: The com-
pany would charge retailers an annual rent for the space they occupied and, in addition, it would 
receive 5% of each store’s gross sales.

Construction of the mall was likely to take three years. The construction costs could be depre-
ciated straight-line over 15 years starting in year 3. As in the case of the company’s other develop-
ments, the mall would be built to the highest specifications and would not need to be rebuilt until 
year 17. The land was expected to retain its value, but could not be depreciated for tax purposes.

Construction costs, revenues, operating and maintenance costs, and local real estate taxes were 
all likely to rise in line with inflation, which was forecasted at 2% a year. Local real estate taxes 
are deductible for corporate tax. The company’s corporate tax rate was 25% and the cost of capital 
was 9% in nominal terms.

George decided first to check that the project made financial sense. He then proposed to look at 
some of the things that might go wrong. His boss certainly had a nose for a good retail project, but 
he was not infallible. The Salome project had been a disaster because store sales had turned out to 
be 40% below forecast. What if that happened here? George wondered just how far sales could fall 
short of forecast before the project would be underwater.

Inflation was another source of uncertainty. Some people were talking about a zero long-term 
inflation rate, but George also wondered what would happen if inflation jumped to, say, 10%.

A third concern was possible construction cost overruns and delays due to required zoning 
changes and environmental approvals. George had seen cases of 25% construction cost overruns 
and delays up to 12 months between purchase of the land and the start of construction. He decided 
that he should examine the effect that this would have on the project’s profitability. But he realized 

Year

0 1 2 3 4 5–17

Investment:
 Land 30
 Construction 20 30 10
Operations:
 Rentals 12 12 12
 Share of retail sales 24 24 24
 Operating and maintenance costs 2 4 4 10 10 10
 Local real estate taxes 2 2 3 4 4 4

⟩ TABLE 10.6 Projected revenues and costs in real terms for the Downeast 
Tourist Mall (figures in $ millions).
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Supplements

time is also precious. The grading function enables the 
instructor to:

 ∙ Score assignments automatically, giving students 
immediate feedback on their work and side-by-side 
comparisons with correct answers.

 ∙ Access and review each response, manually change 
grades, or leave comments for students to review.

 ∙ Reinforce classroom concepts with practice tests and 
instant quizzes.

Test Builder Within Connect
Available within Connect, Test Builder is a cloud-based 
tool that enables instructors to format tests that can be 
printed or administered within a LMS. Test Builder 
offers a modern, streamlined interface for easy con-
tent configuration that matches course needs, without 
requiring a download.

Test Builder allows you to:

 ∙ Access all test bank content from a particular title.
 ∙ Easily pinpoint the most relevant content through 

robust filtering options.
 ∙ Manipulate the order of questions or scramble ques-

tions and/or answers.
 ∙ Pin questions to a specific location within a test.
 ∙ Determine your preferred treatment of algorithmic 

questions.
 ∙ Choose the layout and spacing.
 ∙ Add instructions and configure default settings.

Test Builder provides a secure interface for better 
protection of content and allows for just-in-time updates 
to flow directly into assessments.

Instructor Library
The Connect Instructor Library provides additional 
resources to improve student engagement in and out 
of class. This library contains information about the 
book and the authors, as well as all of the instructor 
supplements, many of which were carefully updated 
this edition by Nicholas Racculia, Ph.D., St. Vincent 
University.

 ∙ Instructor’s Manual The Instructor’s Manual con-
tains an overview of each chapter, teaching tips, 

⟩In this edition, we have gone to great lengths to ensure 
that our supplements are equal in quality and author-

ity to the text itself.

MCGRAW HILL’S CONNECT
Less Managing. More Teaching. Greater 
Learning.
McGraw Hill’s Connect is an online assignment and 
assessment solution that connects students with the 
tools and resources they’ll need to achieve success.

McGraw Hill’s Connect helps prepare students for 
their future by enabling faster learning, more efficient 
studying, and higher retention of knowledge.

McGraw Hill’s Connect Features
Connect offers a number 
of powerful tools and 
features to make manag-

ing assignments easier, so faculty can spend more time 
teaching. With Connect, students can engage with their 
coursework anytime and anywhere, making the learning 
process more accessible and efficient. Connect offers 
the features described here.

Simple Assignment Management
With Connect, creating assignments is easier than ever, 
so instructors can spend more time teaching and less 
time managing. The assignment management function 
enables the instructor to:

 ∙ Create and deliver assignments easily from end-of-
chapter questions and test bank items.

 ∙ Streamline lesson planning, student progress report-
ing, and assignment grading to make classroom 
management more efficient than ever.

 ∙ Go paperless with the eBook and online submission 
and grading of student assignments.

Automatic Grading
When it comes to studying, time is precious. Connect 
helps students learn more efficiently by providing feed-
back and practice material when they need it, where 
they need it. When it comes to teaching, the instructor’s 

®
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learning objectives, challenge areas, key terms, and 
an annotated outline that provides references to the 
PowerPoint slides.

 ∙ Solutions Manual The Solutions Manual contains 
solutions to all basic, intermediate, and challenge 
problems found at the end of each chapter.

 ∙ Test Bank The Test Bank contains hundreds of mul-
tiple-choice and short answer/discussion questions, 
updated based on the revisions of the authors. The 
level of difficulty varies, as indicated by the easy, 
medium, or difficult labels.

 ∙ PowerPoint Presentations The PowerPoint presen-
tations contain exhibits, outlines, key points, and 
summaries in a visually stimulating collection of 
slides. The instructor can edit, print, or rearrange the 
slides to fit the needs of his or her course.

 ∙ Beyond the Page The authors have created a wealth 
of additional examples, explanations, and applica-
tions, available for quick access by instructors and stu-
dents. Each Beyond the Page feature is called out in 
the text with an icon that links directly to the content.

 ∙ Excel Solutions and Templates There are templates 
for select exhibits, as well as various end-of-chapter 
problems that have been set as Excel spreadsheets—
all denoted by an icon. They correlate with specific 
concepts in the text and allow students to work 
through financial problems and gain experience 
using spreadsheets. Useful Spreadsheet Functions 
Boxes are sprinkled throughout the text to provide 
helpful prompts on working in Excel.

SmartBook: Diagnostic and Adaptive Learning of 
Concepts

SmartBook®, powered 
by LearnSmart, is the 

first and only adaptive reading experience designed 
to change the way students read and learn. It creates 
a personalized reading experience by highlighting the 
most important concepts a student needs to learn at 
each moment in time. As a student engages with Smart-
Book, the reading experience continuously adapts by 
highlighting content based on what the student knows 
and doesn’t know. This ensures that the focus is on 
the content he or she needs to learn, while simultane-
ously promoting long-term retention of material. Use 
SmartBook’s real-time reports to quickly identify the 
concepts that require more attention from individual 
students—or the entire class. The end result? Students 

are more engaged with course content, can better priori-
tize their time, and come to class ready to participate.

Student Study Center
The Connect Student Study Center is the place for stu-
dents to access additional resources. The Student Study 
Center:

 ∙ Offers students quick access to the Beyond the Page 
features, Excel files and templates, lectures, practice 
materials, eBooks, and more.

 ∙ Provides instant practice material and study ques-
tions, easily accessible on-the-go.

Student Progress Tracking
Connect keeps instructors informed about how each 
student, section, and class is performing, allowing for 
more productive use of lecture and office hours. The 
progress-tracking function enables you to

 ∙ View scored work immediately and track individual 
or group performance with assignment and grade 
reports.

 ∙ Access an instant view of student or class perfor-
mance relative to learning objectives.

TEGRITY CAMPUS: LECTURES 24/7

Tegrity in Connect is 
a tool that makes class 
time available 24/7 by 

automatically capturing every lecture. With a simple 
one-click start-and-stop process, you capture all com-
puter screens and corresponding audio in a format that 
is easy to search, frame by frame. Students can replay 
any part of any class with easy-to-use, browser-based 
viewing on a PC, Mac, iPod, or other mobile device.

Educators know that the more students can see, 
hear, and experience class resources, the better they 
learn. In fact, studies prove it. Tegrity’s unique search 
feature helps students efficiently find what they need, 
when they need it, across an entire semester of class 
recordings. Help turn your students’ study time into 
learning moments immediately supported by your lec-
ture. With Tegrity, you also increase intent listening 
and class participation by easing students’ concerns 
about note-taking. Using Tegrity in Connect will make 
it more likely you will see students’ faces, not the tops 
of their heads.
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MCGRAW HILL CUSTOMER CARE CONTACT 
INFORMATION

At McGraw Hill, we understand that getting the most 
from new technology can be challenging. That’s why 
our services don’t stop after you purchase our products. 
You can e-mail our Product Specialists 24 hours a day 

to get product-training online. Or you can search our 
knowledge bank of Frequently Asked Questions on our 
support website.

For Customer Support, call 800-331-5094 or visit 
www.mhhe.com/support. One of our Technical Support 
Analysts will be able to assist you in a timely fashion.
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Affordable solutions, 
added value 
 
Make technology work for you with  
LMS integration for single sign-on access, 
mobile access to the digital textbook, 
and reports to quickly show you how 
each of your students is doing. And with 
our Inclusive Access program you can 
provide all these tools at a discount to 
your students. Ask your McGraw Hill 
representative for more information.

Laptop: McGraw Hill; Woman/dog: George Doyle/Getty Images

Checkmark: Jobalou/Getty ImagesPadlock: Jobalou/Getty Images

Instructors: Student Success Starts with You

65%
Less Time
Grading

Tools to enhance your unique voice
Want to build your own course? No problem. Prefer to use an  
OLC-aligned, prebuilt course? Easy. Want to make changes throughout  
the semester? Sure. And you’ll save time with Connect’s auto-grading too.

Solutions for  
your challenges
 
A product isn’t a solution. Real 
solutions are affordable, reliable, 
and come with training and 
ongoing support when you need 
it and how you want it. Visit www.
supportateverystep.com for videos 
and resources both you and your 
students can use throughout the 
semester.

Study made personal
Incorporate adaptive study resources like  
SmartBook® 2.0 into your course and help your  
students be better prepared in less time. Learn  
more about the powerful personalized learning 
experience available in SmartBook 2.0 at  
www.mheducation.com/highered/connect/smartbook
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Effective tools for efficient studying
Connect is designed to help you be more productive with simple, flexible, intuitive tools that maximize 
your study time and meet your individual learning needs. Get learning that works for you with Connect.

Everything you need in one place 
Your Connect course has everything you need—whether reading on  
your digital eBook or completing assignments for class, Connect makes  
it easy to get your work done.

“I really liked this 
app—it made it easy 
to study when you 
don't have your text-
book in front of you.”

- Jordan Cunningham,  
  Eastern Washington University

Study anytime, anywhere
Download the free ReadAnywhere app and access 
your online eBook, SmartBook 2.0, or Adaptive 
Learning Assignments when it’s convenient, even 
if you’re offline. And since the app automatically 
syncs with your Connect account, all of your work is 
available every time you open it. Find out more at  
www.mheducation.com/readanywhere 

Top: Jenner Images/Getty Images, Left: Hero Images/Getty Images, Right: Hero Images/Getty Images

Calendar: owattaphotos/Getty Images

Students: Get Learning that Fits You

Learning for everyone 
McGraw Hill works directly with Accessibility Services 
Departments and faculty to meet the learning needs 
of all students. Please contact your Accessibility 
Services Office and ask them to email  
accessibility@mheducation.com, or visit  
www.mheducation.com/about/accessibility  
for more information.
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