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PREFACE TO THE SEVENTH EDITION

Thanks to feedback from users around the world, Managerial Economics and Busi-
ness Srategy remains the top selling managerial text in the market. | am grateful to
all of you for alowing me to provide this updated and improved product. Before
highlighting some of the new features of the seventh edition, | would like to stress
that the fundamental goal of the book—providing students with the tools from
intermediate microeconomics, game theory, and industrial organization that they
need to make sound managerial decisions—has not changed.

This book begins by teaching managers the practical utility of basic economic
tools such as present value analysis, supply and demand, regression, indifference
curves, isoquants, production, costs, and the basic models of perfect competition,
monopoly, and monopolistic competition. Adopters and reviewers also praise the
book for its real-world examples and because it includes modern topics not con-
tained in any other single managerial economics textbook: oligopoly, penetration
pricing, multistage and repeated games, foreclosure, contracting, vertical and hori-
zontal integration, networks, bargaining, predatory pricing, principal—agent prob-
lems, raising rivals costs, adverse selection, auctions, screening and signaling,
search, limit pricing, and a host of other pricing strategies for firms enjoying mar-
ket power. This balanced coverage of traditional and modern microeconomic tools
makes it appropriate for a wide variety of managerial economics classrooms. An
increasing number of business schools are adopting this book to replace (or use
alongside) manageria strategy texts laden with anecdotes but lacking the micro-
economic tools needed to identify and implement the business strategies that are
optimal in agiven situation.

This seventh edition of Managerial Economics and Business Strategy has been
thoroughly updated but retains all of the content that made previous editions suc-
cessful. The basic structure of the textbook is unchanged.

KEY PEDAGOGICAL FEATURES

The seventh edition retains all of the class-tested features of previous editions
that enhance students’ learning experiences and make it easy to teach from this
book.

Headlines

Asin previous editions, each chapter beginswith aHeadline that is based on areal-
world economic problem—a problem that students should be able to address after
completing the chapter. These Headlines are essentially hand-picked “mini-cases’
designed to motivate students to learn the material in the chapter. Each Headline is
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answered at the end of the relevant chapter—when the student is better prepared to
deal with the complications of real-world problems. Reviewers as well as users of
previous editions praise the Headlines not only because they motivate students to
learn the material in the chapter, but also because the answers at the end of each
chapter help students learn how to use economics to make business decisions.

Learning Objectives

Each chapter includes |earning objectives designed to enhance the learning experi-
ence.

Demonstration Problems

The best way to learn economics is to practice solving economic problems. So, in
addition to the Headlines, each chapter contains many Demonstration Problems
sprinkled throughout the text, along with detailed answers. This provides students
with a mechanism to verify that they have mastered the material and reduces the
cost to students and instructors of having to meet during office hours to discuss
answers to problems.

Inside Business Applications

Each chapter contains boxed material (called Inside Business applications) to illus-
trate how theories explained in the text relate to a host of different business situa-
tions. Asin previous editions, | have tried to strike a balance between applications
drawn from the current economic literature and the popular press.

Calculus and Noncalculus Alternatives

Users can easily include or exclude cal culus-based material without losing content
or continuity. That's because the basic principles and formulae needed to solve a
particular class of economic problems (e.g., MR = MC) are first stated without
appealing to the notation of calculus. Immediately following each stated principle
or formulaisaclearly marked Calculus Alternative. Each of these calculus alterna-
tives states the preceding principle or formulain calculus notation, and explainsthe
relation between the cal culus and noncal culus formula. More detailed cal culus der-
ivations are relegated to Appendices. Thus, the book is designed for use by instruc-
torswho want to integrate calculus into managerial economics and by those who do
not require students to use calculus.

Key Terms and Marginal Definitions

Each chapter ends with a list of key terms and concepts. These provide an easy
way for instructors to glean material covered in each chapter and for students to
check their mastery of terminology. In addition, marginal definitions are provided
throughout the text.
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End-of-Chapter Problems

Three types of problems are offered. Highly structured but nonetheless challenging
Conceptual and Computational Questions stress fundamentals. These are followed
by Problems and Applications, which are far less structured and, like real-world deci-
sion environments, may contain more information than is actually needed to solve the
problem. Many of these applied problems are based on actual business events.

Additionally, the Time Warner case that follows Chapter 14 includes 14 prob-
lems called Memos that have a “real-world feel” and complement the text. All of
these case-based problems may be assigned on a chapter-by-chapter basis as spe-
cific skillsare introduced, or as part of a capstone experience. Solutionsto all of the
memos are contained online at www.mhhe.com/baye7e.

Answers to selected end-of-chapter Conceptual and Computational Questions
are presented at the end of the book; detailed answers to all problems—including
Problems and Applications and the Time Warner case Memos, are available to
instructors on the password-protected Web site.

Case Study

A case study in business strategy—Challenges at Time Warner—follows Chapter
14 and was prepared by Kyle Anderson, Michael Baye, and Dong Chen especially
for thistext. It can be used either as a capstone case for the course or to supplement
individual chapters. The case allows students to apply core elements from manage-
rial economics to a remarkably rich business environment. Instructors can use the
case as the basis for an “open-ended” discussion of business strategy, or they can
assign specific “memos” (contained at the end of the case) that require students to
apply specific tools from managerial economicsto the case. Teaching notes, aswell
as solutions to all of the memos, are provided on the Web site.

Flexibility

Instructors of managerial economics have genuinely heterogeneous textbook
needs. Reviewers and users continue to praise the book for its flexibility, and assure
us that sections or even entire chapters can be excluded without losing continuity.
For instance, an instructor wishing to stress microeconomic fundamentals might
choose to cover Chapters 2, 3, 4, 5, 8, 9, 10, 11, and 12. An instructor teaching a
more applied course that stresses business strategy might choose to cover Chapters
1,2,35,6,7,8,10, 11, and 13. Each may choose to include additional chapters (for
example, Chapter 14 or the Time Warner case) as time permits. More generaly,
instructors can easily omit topics such as present value analysis, regression, indif-
ference curves, isoquants, or reaction functions without losing continuity.

Online Resources at www.mhhe.com/baye7e

A large assortment of student supplements for Managerial Economics and Business
Strategy are available online at www.mhhe.com/baye7e. Thisincludes datafor the Time
Warner case Memos, data needed for various end-of-chapter problems, spreadsheet
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versions of key tables in the text to enable students to see how key economic
concepts—like margina cost and profit maximization—can be implemented on stan-
dard spreadsheets, and spreadsheet macros that students can use to find the optimum
price and quantity under avariety of market settings, including monopoly, Cournot oli-
gopoly, and Stackelberg oligopoly. Plus, the Web site includes 10 additional full-length
cases (in pdf format) that are described below.

CourseSmart is anew way for faculty to find and review eTextbooks. It's also a great
option for students who are interested in accessing their course materials digitally.
CourseSmart offers thousands of the most commonly adopted textbooks across hun-
dreds of coursesfrom awide variety of higher education publishers. It isthe only place
for faculty to review and compare the full text of atextbook online. At CourseSmart,
students can save up to 50% off the cost of a print book, reduce their impact on the
environment, and gain access to powerful Web tools for learning including full text
search, notes and highlighting, and email tools for sharing notes between classmates.
Your eBook also includes tech support in case you ever need help.

Finding your eBook is easy. Visit www.CourseSmart.com and search by title,
author, or ISBN.

SUPPLEMENTS

| am pleased to report that the seventh edition of Managerial Economics and Busi-
ness Srategy truly offers adopters the most comprehensive and easily accessible
supplementsin the market. Below | discuss popular features of some of the supple-
ments that have been greatly expanded for this edition.

Cases

In addition to the Time Warner case, the Web site contains nearly a dozen full-
length cases that | prepared along with Patrick Scholten to accompany Managerial
Economics and Business Strategy. These cases complement the textbook by show-
ing how real-world businesses use tools like demand elasticities, markup pricing,
third-degree price discrimination, bundling, Herfindahl indices, game theory, and
predatory pricing to enhance profits or shape business strategies. The cases are
based on actual decisions by companies that include Microsoft, Heinz, Visa, Sta-
ples, American Airlines, Sprint, and Kodak. Instructors who adopt the seventh edi-
tion obtain the cases on the Web site.

The Web site for the seventh edition contains expanded teaching notes and
solutions for all of the cases—including the Time Warner case.

PowerPoint Slides

The Web site aso contains thoroughly updated and fully editable PowerPoint presen-
tations with animated figures and graphs to make teaching and learning a snap. For
instance, a simple mouse click reveals the firm’'s demand curve. Another click reveals
the associated marginal revenue curve. Another click showsthe firm’smarginal cost. A
few more clicks, and students see how to determine the profit-maximizing output,
price, and maximum profits. Animated graphs and tables are also provided for all other
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relevant concepts (like Cournot and Stackelberg equilibrium, normal form and exten-
sive form games, and thelike).

Instructor’s Manual/Test Bank

A thoroughly updated instructor’s manual and test bank, prepared by Michad R.
Baye and Patrick Scholten, provides a summary of each chapter, a teaching outline
for each chapter, complete answers to al end-of-chapter problems, updated and
class-tested problems (including over 1,000 multiple-choice questions and over 250
problems with detailed solutions). The seventh edition Web site contains teaching
notes for the Time Warner case and solutions to the 14 accompanying Memos, as
well as expanded and improved teaching notes for the additional cases.

EZ Test Version of the Test Bank

The password-protected Web site contains test bank filesin both EZ Test software as
well asin Microsoft Word format. EZ Test can reproduce high-quality graphs from
the test bank and allows instructors to generate multiple tests with versions that are
“scrambled” to be distinctive. The software is easy to use and alows optimum cus-
tomization of tests.

Digital Image Library

The Digital Image Library contains all the figures in the textbook in electronic for-
mat. This gives instructors the flexibility to integrate figures from the textbook into
PowerPoint presentations or to directly print the figures on overhead transparencies.

Study Guide

In addition to the numerous problems and answers contained in the textbook, an
updated study guide prepared by yours truly is available to enhance student per-
formance at minimal cost to students and professors.

Student Web Site

Please visit the enhanced Web site for Managerial Economics and Business Strategy
a www.mhhe.com/baye7e. This site provides a host of information for students and
instructors, including online quizzes, PowerPoint presentations, Inside Business
applications from previous editions of the text, sample problems from the Sudy
Guide, and other material designed to help students and instructors more effectively
use both the textbook and Study Guide.

Instructor Web Site

Electronic versions of all instructor supplements (including the full-length cases
complete with teaching notes, PowerPoint presentations, Digital Image Library, the
electronic test bank, detailed solutions to every end-of-chapter problem and Time
Warner case, chapter outlines, chapter summaries, and more) may be conveniently
accessed on the password-protected Instructor's Web site. This makes it easy for
instructors to use the many supplements designed to make teaching managerial
economics from the seventh edition easy and fun.
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CHANGES IN THE SEVENTH EDITION

| have made every effort to update and improve Managerial Economics and Busi-
ness Strategy while assuring a smooth transition to the seventh edition. Below isa
summary of the pedagogical improvements, enhanced supplements, and content
changes that make the seventh edition an even more powerful tool for teaching and
learning managerial economics and business strategy.

« All of the class-tested problems from the previous edition, plus over 25 new
end-of-chapter problems. Where appropriate, problems from the previous
edition have been updated to reflect the current economic climate.

« Updated Test Bank available on the Instructor’s Web site in two formats:
Computerized (EZ Test) and in Microsoft Word format.

 Updated Headlines.

« New and updated Inside Business applications.

 Thefinancial crisisisreshaping the global economic and regulatory
landscape, and it islikely to take years for its ultimate effects on the economy
to be fully recognized. In preparing this edition, | have revised the book to
ensure that the economic examples presented are timeless and will not grow
into “historical examples’ as aresult of bankruptcies, new legidation, or
changesin the country’s taste for regulation. Asin previous editions, this
edition continues to equip students with the economic tools required to manage
businesses and, more generally, to evaluate current events. The virtues of
markets, as well as potential market failures, are presented without editorial
comment on my part. Adopters of this book have praised this approach, as it
provides a positive foundation that permitsindividual instructors to rigorously
discuss current events—including the plethora of political proposals and
opinions regarding the financial crisisthat emerge each and every day.

 Updated Instructor’s Web site that offers full teaching notes and solutions to
Memos for the Time Warner case—plus a host of additional supplements.
These include over 10 additional full-length cases complete with expanded
teaching notes and links to chapter content, complete solutionsto all end-of-
chapter problems, an updated and expanded el ectronic test bank, animated
PowerPoint presentations, chapter summaries, chapter outlines, the Digital
Image Library, and more.

« Chapters 14 have been revised to include more timely Headlines, updated
Inside Business applications, and additional in-text examples. Each chapter
also contains new end-of-chapter problems, as well as updated versions of
the class-tested problems you enjoyed in the previous edition.

« Chapter 5 openswith anew Headline and contains updated examples
throughout. It also offers a new Inside Business application that shows how
to estimate cost functions using regression techniques, as well as updated and
new end-of-chapter problems.

» Chapter 6 offers updated examples and | nside Business applications. The
chapter also includes two new end-of-chapter problems.
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» Chapter 7 contains thoroughly updated examples and industry data, along with
anew Inside Business application that describes the 2007 North American
Industry Classification System (NAICS). Additionally, the in-text discussion
of horizontal mergers has been revised to reflect current practices at the
Federal Trade Commission and Antitrust Division of the U.S. Department of
Justice. The chapter also includes two new end-of-chapter problems.

- Chapter 8 offers a new opening Headline, updated Inside Business
applications and in-text examples, and new content on the pitfalls of brand
myopia. Several new end-of-chapter problems are provided, along with
updated versions of the problems contained in the previous edition.

« Chapter 9 providesimproved exposition of a variety of oligopoly models.
The opening Headline and Inside Business applications have been updated,
and the chapter includes two new end-of-chapter problems.

+ Chapter 10 openswith anew Headline and includes two new end-of-chapter
problems.

» Chapter 11 now offers some caveats to managers who use markup formulas
to price their products or services, and includes an improved exposition of
price discrimination. Examples have been updated throughout, and two new
end-of-chapter problems are provided.

 Chapters 12-14 include updated Headlines, updated Inside Business
applications, and new end-of-chapter problems. Chapters 13 and 14 now offer
succinct coverage of antitrust issues that can constrain the scope of business
strategies, such as pricing and mergers.
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CHAPTER ONE

HEADI!INE

Amcott Loses $3.5 Million;
Manager Fired

On Tuesday software giant Amcott posted a year-end
operating loss of $3.5 million. Reportedly, $1.7 mil-
lion of the loss stemmed from its foreign language
division.

With short-term interest rates at 7 percent,
Amcott decided to use $20 million of its retained
earnings to purchase three-year rights to Magicword,
a software package that converts generic word proces-
sor files saved as French text into English. First-year
sales revenue from the software was $7 million, but
thereafter sales were halted pending a copyright
infringement suit filed by Foreign, Inc. Amcott lost
the suit and paid damages of $1.7 million. Industry
insiders say that the copyright violation pertained to
“a very small component of Magicword.”

Ralph, the Amcott manager who was fired over the
incident, was quoted as saying, “I’m a scapegoat for
the attorneys [at Amcott] who didn’t do their home-
work before buying the rights to Magicword. | pro-

The Fundamentals of
Managerial Economics

Learning Obijectives

After completing this chapter, you will be
able to:

LO1 Summarize how goals, constraints, incen-
tives, and market rivalry affect economic
decisions.

LO2 Distinguish economic versus accounting
profits and costs.

LO3 Explain the role of profits in a market
economy.

LO4 Apply the five forces framework to analyze
the sustainability of an industry’s profits.

LO5 Apply present value analysis to make
decisions and value assets.

LO6 Apply marginal analysis to determine
the optimal level of a managerial control
variable.

LO7 Identify and apply six principles of effec-
tive managerial decision making.

jected annual sales of $7 million per year for three years. My sales forecasts were right on target.”

Do you know why Ralph was fired?*

*Each chapter concludes with an answer to the question posed in that chapter's
opening headline. After you read each chapter, you should attempt to solve the opening
headline on your own and then compare your solution to that presented at the end of

the chapter.
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Managerial Economics and Business Strategy

INTRODUCTION

Many students taking managerial economics ask, “Why should | study economics?
Will it tell me what the stock market will do tomorrow? Will it tell me where to
invest my money or how to get rich?” Unfortunately, managerial economics by
itself is unlikely to provide definitive answers to such questions. Obtaining the
answers would require an accurate crystal ball. Nevertheless, managerial econom-
ics is a valuable tool for analyzing business situations such as the ones raised in the
headlines that open each chapter of this book.

In fact, if you surf the Internet, browse a business publication such as
BusinessWeek or The Wall Street Journal, or read a trade publication like Restaurant
News or Supermarket Business, you will find a host of stories that involve manage-
rial economics. A recent search generated the following headlines:

“Nintendo Wii Continues to Dominate Xbox 360, PS3 in Sales”
“Comcast denies predatory pricing allegations”

“FTC Seeks to Block Whole Foods’ Acquisition of Wild Oats”
“Boeing Cuts 4,500 Commercial Jobs as Economy Weakens”

“Instant Messenger War: How Yahoo!, Microsoft and AOL Kill
Google Talk”

“LG, Sharp, and Chunghwa Nailed for LCD Price-Fixing”
“DeBeers’ Multifaceted Strategy Shift”

“Verizon Wireless Completes $28.1 Billion Alltel Buy”
“The Recession: Great News?”

“Free Software on the Internet”

Sadly, billions of dollars are lost each year because many existing managers
fail to use basic tools from managerial economics to shape pricing and output deci-
sions, optimize the production process and input mix, choose product quality, guide
horizontal and vertical merger decisions, or optimally design internal and external
incentives. Happily, if you learn a few basic principles from managerial economics,
you will be poised to drive the inept managers out of their jobs! You will also
understand why the latest recession was great news to some firms and why some
software firms spend millions on software development but permit consumers to
download it for free.

Managerial economics is not only valuable to managers of Fortune 500 com-
panies; it is also valuable to managers of not-for-profit organizations. It is useful
to the manager of a food bank who must decide the best means for distributing
food to the needy. It is valuable to the coordinator of a shelter for the homeless
whose goal is to help the largest possible number of homeless, given a very tight
budget. In fact, managerial economics provides useful insights into every facet of
the business and nonbusiness world in which we live—including household deci-
sion making.
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manager

A person who
directs resources
to achieve a stated
goal.

economics

The science of
making decisions
in the presence of
scarce resources.

managerial
economics

The study of how
to direct scarce
resources in the
way that most
efficiently achieves
a managerial goal.

Why is managerial economics so valuable to such a diverse group of decision
makers? The answer to this question lies in the meaning of the term managerial
economics.

The Manager

A manager is a person who directs resources to achieve a stated goal. This definition
includes all individuals who (1) direct the efforts of others, including those who del-
egate tasks within an organization such as a firm, a family, or a club; (2) purchase
inputs to be used in the production of goods and services such as the output of a firm,
food for the needy, or shelter for the homeless; or (3) are in charge of making other
decisions, such as product price or quality.

A manager generally has responsibility for his or her own actions as well as for
the actions of individuals, machines, and other inputs under the manager’s control.
This control may involve responsibilities for the resources of a multinational cor-
poration or for those of a single household. In each instance, however, a manager
must direct resources and the behavior of individuals for the purpose of accom-
plishing some task. While much of this book assumes the manager’s task is to max-
imize the profits of the firm that employs the manager, the underlying principles are
valid for virtually any decision process.

Economics

The primary focus of this book is on the second word in managerial economics.
Economics is the science of making decisions in the presence of scarce resources.
Resources are simply anything used to produce a good or service or, more gener-
ally, to achieve a goal. Decisions are important because scarcity implies that by
making one choice, you give up another. A computer firm that spends more
resources on advertising has fewer resources to invest in research and development.
A food bank that spends more on soup has less to spend on fruit. Economic deci-
sions thus involve the allocation of scarce resources, and a manager’s task is to allo-
cate resources so as to best meet the manager’s goals.

One of the best ways to comprehend the pervasive nature of scarcity is to imag-
ine that a genie has appeared and offered to grant you three wishes. If resources
were not scarce, you would tell the genie you have absolutely nothing to wish for;
you already have everything you want. Surely, as you begin this course, you recog-
nize that time is one of the scarcest resources of all. Your primary decision problem
is to allocate a scarce resource—time—to achieve a goal—such as mastering the
subject matter or earning an A in the course.

Managerial Economics Defined

Managerial economics, therefore, is the study of how to direct scarce resources in
the way that most efficiently achieves a managerial goal. It is a very broad disci-
pline in that it describes methods useful for directing everything from the
resources of a household to maximize household welfare to the resources of a firm
to maximize profits.
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To understand the nature of decisions that confront managers of firms, imagine
that you are the manager of a Fortune 500 company that makes computers. You must
make a host of decisions to succeed as a manager: Should you purchase components
such as disk drives and chips from other manufacturers or produce them within your
own firm? Should you specialize in making one type of computer or produce several
different types? How many computers should you produce, and at what price should
you sell them? How many employees should you hire, and how should you compen-
sate them? How can you ensure that employees work hard and produce quality prod-
ucts? How will the actions of rival computer firms affect your decisions?

The key to making sound decisions is to know what information is needed to
make an informed decision and then to collect and process the data. If you work for
a large firm, your legal department can provide data about the legal ramifications of
alternative decisions; your accounting department can provide tax advice and basic
cost data; your marketing department can provide you with data on the characteris-
tics of the market for your product; and your firm’s financial analysts can provide
summary data for alternative methods of obtaining financial capital. Ultimately,
however, the manager must integrate all of this information, process it, and arrive at
a decision. The remainder of this book will show you how to perform this important
managerial function by using six principles that comprise effective management.

THE ECONOMICS OF EFFECTIVE MANAGEMENT

The nature of sound managerial decisions varies depending on the underlying goals
of the manager. Since this course is designed primarily for managers of firms, this
book focuses on managerial decisions as they relate to maximizing profits or, more
generally, the value of the firm. Before embarking on this special use of managerial
economics, we provide an overview of the basic principles that comprise effective
management. In particular, an effective manager must (1) identify goals and con-
straints; (2) recognize the nature and importance of profits; (3) understand incen-
tives; (4) understand markets; (5) recognize the time value of money; and (6) use
marginal analysis.

Identify Goals and Constraints

The first step in making sound decisions is to have well-defined goals because
achieving different goals entails making different decisions. If your goal is to max-
imize your grade in this course rather than maximize your overall grade point aver-
age, your study habits will differ accordingly. Similarly, if the goal of a food bank
is to distribute food to needy people in rural areas, its decisions and optimal distri-
bution network will differ from those it would use to distribute food to needy inner-
city residents. Notice that in both instances, the decision maker faces constraints
that affect the ability to achieve a goal. The 24-hour day affects your ability to earn
an Ain this course; a budget affects the ability of the food bank to distribute food to
the needy. Constraints are an artifact of scarcity.
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economic profits
The difference
between total
revenue and total
opportunity cost.

opportunity cost
The cost of the
explicit and
implicit resources
that are forgone
when a decision is
made.

Different units within a firm may be given different goals; those in a firm’s
marketing department might be instructed to use their resources to maximize sales
or market share, while those in the firm’s financial group might focus on earnings
growth or risk-reduction strategies. Later in this book we will see how the firm’s
overall goal—maximizing profits—can be achieved by giving each unit within the
firm an incentive to achieve potentially different goals.

Unfortunately, constraints make it difficult for managers to achieve goals such
as maximizing profits or increasing market share. These constraints include such
things as the available technology and the prices of inputs used in production. The
goal of maximizing profits requires the manager to decide the optimal price to
charge for a product, how much to produce, which technology to use, how much of
each input to use, how to react to decisions made by competitors, and so on. This
book provides tools for answering these types of questions.

Recognize the Nature and Importance of Profits

The overall goal of most firms is to maximize profits or the firm’s value, and the
remainder of this book will detail strategies managers can use to achieve this goal.
Before we provide these details, let us examine the nature and importance of prof-
its in a free-market economy.

Economic versus Accounting Profits

When most people hear the word profit, they think of accounting profits. Accounting
profit is the total amount of money taken in from sales (total revenue, or price times
quantity sold) minus the dollar cost of producing goods or services. Accounting
profits are what show up on the firm’s income statement and are typically reported to
the manager by the firm’s accounting department.

A more general way to define profits is in terms of what economists refer to as
economic profits. Economic profits are the difference between the total revenue and
the total opportunity cost of producing the firm’s goods or services. The opportunity
cost of using a resource includes both the explicit (or accounting) cost of the resource
and the implicit cost of giving up the best alternative use of the resource. The oppor-
tunity cost of producing a good or service generally is higher than accounting costs
because it includes both the dollar value of costs (explicit, or accounting, costs) and
any implicit costs.

Implicit costs are very hard to measure and therefore managers often overlook
them. Effective managers, however, continually seek out data from other sources
to identify and quantify implicit costs. Managers of large firms can use sources
within the company, including the firm’s finance, marketing, and/or legal depart-
ments, to obtain data about the implicit costs of decisions. In other instances man-
agers must collect data on their own. For example, what does it cost you to read
this book? The price you paid the bookstore for this book is an explicit (or
accounting) cost, while the implicit cost is the value of what you are giving up by
reading the book. You could be studying some other subject or watching TV, and
each of these alternatives has some value to you. The “best” of these alternatives is



Managerial Economics and Business Strategy

your implicit cost of reading this book; you are giving up this alternative to read
the book. Similarly, the opportunity cost of going to school is much higher than
the cost of tuition and books; it also includes the amount of money you would earn
had you decided to work rather than go to school.

In the business world, the opportunity cost of opening a restaurant is the best
alternative use of the resources used to establish the restaurant—say, opening a
hairstyling salon. Again, these resources include not only the explicit financial
resources needed to open the business but any implicit costs as well. Suppose you
own a building in New York that you use to run a small pizzeria. Food supplies are
your only accounting costs. At the end of the year, your accountant informs you
that these costs were $20,000 and that your revenues were $100,000. Thus, your
accounting profits are $80,000.

However, these accounting profits overstate your economic profits, because the
costs include only accounting costs. First, the costs do not include the time you
spent running the business. Had you not run the business, you could have worked
for someone else, and this fact reflects an economic cost not accounted for in
accounting profits. To be concrete, suppose you could have worked for someone
else for $30,000. Your opportunity cost of time would have been $30,000 for the
year. Thus, $30,000 of your accounting profits are not profits at all but one of the
implicit costs of running the pizzeria.

Second, accounting costs do not account for the fact that, had you not run the
pizzeria, you could have rented the building to someone else. If the rental value of
the building is $100,000 per year, you gave up this amount to run your own busi-
ness. Thus, the costs of running the pizzeria include not only the costs of supplies
($20,000) but the $30,000 you could have earned in some other business and the
$100,000 you could have earned in renting the building to someone else. The eco-
nomic cost of running the pizzeria is $150,000—the amount you gave up to run
your business. Considering the revenue of $100,000, you actually lost $50,000 by
running the pizzeria.

Throughout this book, when we speak of costs, we mean economic costs. Eco-
nomic costs are opportunity costs and include not only the explicit (accounting)
costs but also the implicit costs of the resources used in production.

The Role of Profits

A common misconception is that the firm’s goal of maximizing profits is necessar-
ily bad for society. Individuals who want to maximize profits often are considered
self-interested, a quality that many people view as undesirable. However, consider
Adam Smith’s classic line from The Wealth of Nations: “It is not out of the benevo-
lence of the butcher, the brewer, or the baker, that we expect our dinner, but from
their regard to their own interest.”?

2Adam Smith, An Inquiry into the Causes of the Wealth of Nations, ed. Edwin Cannan (Chicago:
University of Chicago Press, 1976).
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Recent trends in globalization have forced businesses
around the world to more keenly focus on profitability.
This trend is also present in Japan, where historical
links between banks and businesses have traditionally
blurred the goals of firms. For example, the Japanese
business engineering firm, Mitsui & Co. Ltd., recently
launched “Challenge 21,” a plan directed at helping
the company emerge as Japan’s leading business engi-
neering group. According to a spokesperson for the
company, “[This plan permits us to] create new value
and maximize profitability by taking steps such as
renewing our management framework and prioritizing
the allocation of our resources into strategic areas. We
are committed to maximizing shareholder value

INSIDE BUSINESS 1-1

The Goals of Firms in Our Global Economy

through business conduct that balances the pursuit of
earnings with socially responsible behavior.”
Ultimately, the goal of any continuing company
must be to maximize the value of the firm. This goal is
often achieved by trying to hit intermediate targets, such
as minimizing costs or increasing market share. If you—
as a manager—ado not maximize your firm’s value over
time, you will be in danger of either going out of busi-
ness, being taken over by other owners (as in a leveraged
buyout), or having stockholders elect to replace you and
other managers.
Source: “Mitsui & Co., Ltd. UK Regulatory
Announcement: Final Results,” Business Wire,
May 13, 2004.

Smith is saying that by pursuing its self-interest—the goal of maximizing
profits—a firm ultimately meets the needs of society. If you cannot make a living
as a rock singer, it is probably because society does not appreciate your singing;
society would more highly value your talents in some other employment. If you
break five dishes each time you clean up after dinner, your talents are perhaps
better suited for balancing the checkbook or mowing the lawn. Similarly, the
profits of businesses signal where society’s scarce resources are best allocated.
When firms in a given industry earn economic profits, the opportunity cost to
resource holders outside the industry increases. Owners of other resources soon
recognize that, by continuing to operate their existing businesses, they are giving
up profits. This induces new firms to enter the markets in which economic profits
are available. As more firms enter the industry, the market price falls, and eco-

nomic profits decline.

Thus, profits signal the owners of resources where the resources are most
highly valued by society. By moving scarce resources toward the production of
goods most valued by society, the total welfare of society is improved. As Adam
Smith first noted, this phenomenon is due not to benevolence on the part of the
firms’ managers but to the self-interested goal of maximizing the firms’ profits.

Principle ProfitsArea Signal

Profits signal to resource holders where resources are most highly valued by society.
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The Five Forces Framework and Industry Profitability

A key theme of this textbook is that many interrelated forces and decisions influ-
ence the level, growth, and sustainability of profits. If you or other managers in the
industry are clever enough to identify strategies that yield a windfall to sharehold-
ers this quarter, there is no guarantee that these profits will be sustained in the long
run. You must recognize that profits are a signal—if your business earns superior
profits, existing and potential competitors will do their best to get a piece of the
action. In the remaining chapters we will examine a variety of business strategies
designed to enhance your prospects of earning and sustaining profits. Before we do
so, however, it is constructive to provide a conceptual framework for thinking
about some of the factors that impact industry profitability.

Figure 1-1 illustrates the ““five forces™ framework pioneered by Michael Porter.
This framework organizes many complex managerial economics issues into five
categories or “forces” that impact the sustainability of industry profits: (1) entry, (2)
power of input suppliers, (3) power of buyers, (4) industry rivalry, and (5) substi-
tutes and complements. The discussion below explains how these forces influence
industry profitability and highlights the connections among these forces and mate-
rial covered in the remaining chapters of the text.

Entry. As we will see in Chapters 2, 7, and 8, entry heightens competition and
reduces the margins of existing firms in a wide variety of industry settings. For this
reason, the ability of existing firms to sustain profits depends on how barriers to

3Michael Porter, Competitive Strategy (New York: Free Press, 1980).
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entry affect the ease with which other firms can enter the industry. Entry can come
from a number of directions, including the formation of new companies (Wendy’s
entered the fast-food industry in the 1970s after its founder, Dave Thomas, left
KFC); globalization strategies by foreign companies (Toyota sold vehicles in Japan
since the 1930s but waited until the middle of the last century to enter the U.S. auto-
mobile market); and the introduction of new product lines by existing firms (the cel-
lular phone industry’s recent entry into the market for personal digital assistants).

As shown in Figure 1-1, a number of economic factors affect the ability of
entrants to erode existing industry profits. In subsequent chapters, you will learn why
entrants are less likely to capture market share quickly enough to justify the costs of
entry in environments where there are sizeable sunk costs (Chapters 5, 9), significant
economies of scale (Chapters 5, 8), or significant network effects (Chapter 13), or
where existing firms have invested in strong reputations for providing value to a size-
able base of loyal consumers (Chapter 11) or to aggressively fight entrants (Chapters
10, and 13). In addition, you will gain a better appreciation for the role that govern-
ments play in shaping entry through patents and licenses (Chapter 8), trade policies
(Chapters 5 and 14), and environmental legislation (Chapter 14). We will also iden-
tify a variety of strategies to raise the costs to consumers of “switching” to would-be
entrants, thereby lowering the threat that entrants erode your profits.

Power of Input Suppliers. Industry profits tend to be lower when suppliers have
the power to negotiate favorable terms for their inputs. Supplier power tends to be
low when inputs are relatively standardized and relationship-specific investments
are minimal (Chapter 6), input markets are not highly concentrated (Chapter 7), or
alternative inputs are available with similar marginal productivities per dollar spent
(Chapter 5). In many countries, the government constrains the prices of inputs
through price ceilings and other controls (Chapters 2 and 14), which limits to some
extent the ability of suppliers to expropriate profits from firms in the industry.

Power of Buyers. Similar to the case of suppliers, industry profits tend to be
lower when customers or buyers have the power to negotiate favorable terms for
the products or services produced in the industry. In most consumer markets, buy-
ers are fragmented and thus buyer concentration is low. Buyer concentration and
hence customer power tend to be higher in industries that serve relatively few
“high-volume” customers. Buyer power tends to be lower in industries where the
cost to customers of switching to other products is high—as is often the case when
there are relationship-specific investments and hold-up problems (Chapter 6),
imperfect information that leads to costly consumer search (Chapter 12), or few
close substitutes for the product (Chapters 2, 3, 4, and 11). Government regulations,
such as price floors or price ceilings (Chapters 2 and 14), can also impact the abil-
ity of buyers to obtain more favorable terms.

Industry Rivalry. The sustainability of industry profits also depends on the nature
and intensity of rivalry among firms competing in the industry. Rivalry tends to be
less intense (and hence the likelihood of sustaining profits is higher) in concentrated
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industries—that is, those with relatively few firms. In Chapter 7 we will take a closer
look at various measures that can be used to gauge industry concentration.

The level of product differentiation and the nature of the game being played—
whether firms’ strategies involve prices, quantities, capacity, or quality/service
attributes, for example—also impact profitability. In later chapters you will learn
why rivalry tends to be more intense in industry settings where there is little prod-
uct differentiation and firms compete in price (Chapters 8, 9, 10, and 11) and where
consumer switching costs are low (Chapters 11 and 12). You will also learn how
imperfect information and the timing of decisions affect rivalry among firms
(Chapters 10, 12, and 13).

Substitutes and Complements. The level and sustainability of industry profits
also depend on the price and value of interrelated products and services. Porter’s
original five forces framework emphasized that the presence of close substitutes
erodes industry profitability. In Chapters 2, 3, 4, and 11 you will learn how to
quantify the degree to which surrogate products are close substitutes by using elas-
ticity analysis and models of consumer behavior. We will also see that government
policies (such as restrictions limiting the importation of prescription drugs from
Canada into the United States) can directly impact the availability of substitutes
and thus industry profits.

More recent work by economists and business strategists emphasizes that com-
plementarities also affect industry profitability. For example, Microsoft’s prof-
itability in the market for operating systems is enhanced by the presence of
complementary products ranging from relatively inexpensive computer hardware
to a plethora of Windows-compatible application software. In Chapters 3, 5, 10,
and 13 you will learn how to quantify these complementarities or “synergies” and
identify strategies to create and exploit complementarities and network effects.

In concluding, it is important to recognize that the many forces that impact the
level and sustainability of industry profits are interrelated. For instance, the U.S.
automobile industry suffered a sharp decline in industry profitability during the
1970s as a result of sharp increases in the price of gasoline (a complement to auto-
mobiles). This change in the price of a complementary product enabled Japanese
automakers to enter the U.S. market through a differentiation strategy of marketing
their fuel-efficient cars, which sold like hotcakes compared to the gas-guzzlers
American automakers produced at that time. These events, in turn, have had a pro-
found impact on industry rivalry in the automotive industry—not just in the United
States, but worldwide.

It is also important to stress that the five forces framework is primarily a tool
for helping managers see the “big picture”; it is a schematic you can use to organize
various industry conditions that affect industry profitability and assess the efficacy
of alternative business strategies. However, it would be a mistake to view it as a
comprehensive list of all factors that affect industry profitability. The five forces

“See, for example, Barry J. Nalebuff and Adam M. Brandenburger, Co-Opetition (New York: Doubleday,
1996) as well as R. Preston McAfee, Competitive Solutions (Princeton: Princeton University Press, 2002).
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When profits in a given industry are higher than in other
industries, new firms will attempt to enter that industry.
When losses are recorded, some firms will likely leave
the industry. This sort of “evolution” has changed the
global landscape of personal computer markets.

At the start of the PC era, personal computer mak-
ers enjoyed positive economic profits. These higher
profits led to new entry and heightened competition.
Over the past two decades, entry has led to declines in
PC prices and industry profitability despite significant
increases in the speed and storage capacities of PCs.
Less efficient firms have been forced to exit the market.

In the early 2000s, IBM—the company that
launched the PC era when it introduced the IBM PC in
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Profits and the Evolution of the Computer Industry
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the early 1980s—sold its PC business to China-based
Lenovo. Compag—an early leader in the market for
PCs—has since been acquired by Hewlett-Packard.
A handful of small PC makers have enjoyed some
success competing against the remaining traditional
players, which include Dell and Hewlett-Packard.
By the late 2000s, Dell's strategy switched from sell-
ing computers directly to consumers to entering into
relationships with retailers such as BestBuy and Sta-
ples. While only time will tell how these strategies
will impact the long-run viability of traditional play-
ers, competitive pressures continue to push PC prices
and industry profits downwards.

framework is not a substitute for understanding the economic principles that under-

lie sound business decisions.

Understand Incentives

In our discussion of the role of profits, we emphasized that profits signal the hold-
ers of resources when to enter and exit particular industries. In effect, changes in
profits provide an incentive to resource holders to alter their use of resources.
Within a firm, incentives affect how resources are used and how hard workers
work. To succeed as a manager, you must have a clear grasp of the role of incen-
tives within an organization such as a firm and how to construct incentives to
induce maximal effort from those you manage. Chapter 6 is devoted to this special
aspect of managerial decision making, but it is useful here to provide a synopsis of
how to construct proper incentives.

The first step in constructing incentives within a firm is to distinguish between
the world, or the business place, as it is and the way you wish it were. Many pro-
fessionals and owners of small establishments have difficulties because they do not
fully comprehend the importance of the role incentives play in guiding the deci-

sions of others.

A friend of mine—Mr. O—opened a restaurant and hired a manager to run the
business so he could spend time doing the things he enjoys. Recently, | asked him
how his business was doing, and he reported that he had been losing money ever
since the restaurant opened. When asked whether he thought the manager was
doing a good job, he said, “For the $75,000 salary | pay the manager each year, the
manager should be doing a good job.”
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Mr. O believes the manager “should be doing a good job.” This is the way he
wishes the world was. But individuals often are motivated by self-interest. This is
not to say that people never act out of kindness or charity, but rather that human
nature is such that people naturally tend to look after their own self-interest. Had
Mr. O taken a managerial economics course, he would know how to provide the
manager with an incentive to do what is in Mr. O’s best interest. The key is to
design a mechanism such that if the manager does what is in his own interest, he
will indirectly do what is best for Mr. O.

Since Mr. O is not physically present at the restaurant to watch over the man-
ager, he has no way of knowing what the manager is up to. Indeed, his unwilling-
ness to spend time at the restaurant is what induced him to hire the manager in the
first place. What type of incentive has he created by paying the manager $75,000
per year? The manager receives $75,000 per year regardless of whether he puts in
12-hour or 2-hour days. The manager receives no reward for working hard and
incurs no penalty if he fails to make sound managerial decisions. The manager
receives the same $75,000 regardless of the restaurant’s profitability.

Fortunately, most business owners understand the problem just described. The
owners of large corporations are shareholders, and most never set foot on company
ground. How do they provide incentives for chief executive officers (CEQOSs) to be
effective managers? Very simply, they provide them with “incentive plans” in the
form of bonuses. These bonuses are in direct proportion to the firm’s profitability. If
the firm does well, the CEO receives a large bonus. If the firm does poorly, the
CEO receives no bonus and risks being fired by the stockholders. These types of
incentives are also present at lower levels within firms. Some individuals earn com-
missions based on the revenue they generate for the firm’s owner. If they put forth
little effort, they receive little pay; if they put forth much effort and hence generate
many sales, they receive a generous commission.

The thrust of managerial economics is to provide you with a broad array of
skills that enable you to make sound economic decisions and to structure appropri-
ate incentives within your organization. We will begin under the assumption that
everyone with whom you come into contact is greedy, that is, interested only in his
or her own self-interest. In such a case, understanding incentives is a must. Of
course, this is a worst-case scenario; more likely, some of your business contacts
will not be so selfishly inclined. If you are so lucky, your job will be all the easier.

Understand Markets

In studying microeconomics in general, and managerial economics in particular, it
is important to bear in mind that there are two sides to every transaction in a mar-
ket: For every buyer of a good there is a corresponding seller. The final outcome of
the market process, then, depends on the relative power of buyers and sellers in the
marketplace. The power, or bargaining position, of consumers and producers in the
market is limited by three sources of rivalry that exist in economic transactions:
consumer—producer rivalry, consumer—consumer rivalry, and producer—producer
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rivalry. Each form of rivalry serves as a disciplining device to guide the market
process, and each affects different markets to a different extent. Thus, your ability
as a manager to meet performance objectives will depend on the extent to which
your product is affected by these sources of rivalry.

Consumer—Producer Rivalry

Consumer—producer rivalry occurs because of the competing interests of con-
sumers and producers. Consumers attempt to negotiate or locate low prices, while
producers attempt to negotiate high prices. In a very loose sense, consumers
attempt to “rip off” producers, and producers attempt to “rip off” consumers. Of
course, there are limits to the ability of these parties to achieve their goals. If a con-
sumer offers a price that is too low, the producer will refuse to sell the product to
the consumer. Similarly, if the producer asks a price that exceeds the consumer’s
valuation of a good, the consumer will refuse to purchase the good. These two
forces provide a natural check and balance on the market process even in markets in
which the product is offered by a single firm (a monopolist).

Consumer-Consumer Rivalry

Asecond source of rivalry that guides the market process occurs among consumers.
Consumer—consumer rivalry reduces the negotiating power of consumers in the
marketplace. It arises because of the economic doctrine of scarcity. When limited
quantities of goods are available, consumers will compete with one another for the
right to purchase the available goods. Consumers who are willing to pay the high-
est prices for the scarce goods will outbid other consumers for the right to consume
the goods. Once again, this source of rivalry is present even in markets in which a
single firm is selling a product. A good example of consumer—consumer rivalry is
an auction, a topic we will examine in detail in Chapter 12.

Producer-Producer Rivalry

A third source of rivalry in the marketplace is producer—producer rivalry. Unlike
the other forms of rivalry, this disciplining device functions only when multiple
sellers of a product compete in the marketplace. Given that customers are scarce,
producers compete with one another for the right to service the customers available.
Those firms that offer the best-quality product at the lowest price earn the right to
serve the customers.

Government and the Market

When agents on either side of the market find themselves disadvantaged in the mar-
ket process, they frequently attempt to induce government to intervene on their
behalf. For example, the market for electricity in most towns is characterized by a
sole local supplier of electricity, and thus there is no producer—producer rivalry.
Consumer groups may initiate action by a public utility commission to limit the
power of utilities in setting prices. Similarly, producers may lobby for government
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assistance to place them in a better bargaining position relative to consumers and
foreign producers. Thus, in modern economies government also plays a role in dis-
ciplining the market process. Chapter 14 explores how government affects manage-
rial decisions.

Recognize the Time Value of Money

The timing of many decisions involves a gap between the time when the costs of a
project are borne and the time when the benefits of the project are received. In
these instances it is important to recognize that $1 today is worth more than $1
received in the future. The reason is simple: The opportunity cost of receiving the
$1 in the future is the forgone interest that could be earned were $1 received today.
This opportunity cost reflects the time value of money. To properly account for the
timing of receipts and expenditures, the manager must understand present value
analysis.

Present Value Analysis

The present value (PV) of an amount received in the future is the amount that would
have to be invested today at the prevailing interest rate to generate the given future
value. For example, suppose someone offered you $1.10 one year from today. What
is the value today (the present value) of $1.10 to be received one year from today?
Notice that if you could invest $1.00 today at a guaranteed interest rate of 10 per-
cent, one year from now $1.00 would be worth $1.00 X 1.1 = $1.10. In other
words, over the course of one year, your $1.00 would earn $.10 in interest. Thus,
when the interest rate is 10 percent, the present value of receiving $1.10 one year in
the future is $1.00.

A more general formula follows:

Formula (Present Value). The present value (PV) of a future value (FV) received
n years in the future is

FVv
V = -
@a+ann

(1-1)

where i is the rate of interest.
For example, the present value of $100.00 in 10 years if the interest rate is at 7
percent is $50.83, since

$100  $100

PV = =
(1+.07)0 1.9672

= $50.83

This essentially means that if you invested $50.83 today at a 7 percent interest rate,
in 10 years your investment would be worth $100.

Notice that the interest rate appears in the denominator of the expression in
Equation 1-1. This means that the higher the interest rate, the lower the present value
of a future amount, and conversely. The present value of a future payment reflects the
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net present value
The present value
of the income
stream generated
by a project minus
the current cost of
the project.

difference between the future value (FV) and the opportunity cost of waiting (OCW):
PV = FV — OCW. Intuitively, the higher the interest rate, the higher the opportunity
cost of waiting to receive a future amount and thus the lower the present value of the
future amount. For example, if the interest rate is zero, the opportunity cost of waiting
is zero, and the present value and the future value coincide. This is consistent with
Equation 1-1, since PV = FV when the interest rate is zero.

The basic idea of the present value of a future amount can be extended to a
series of future payments. For example, if you are promised FV; one year in the
future, FV, two years in the future, and so on for n years, the present value of this
sum of future payments is

FVv, FV, FV, FV,

V= — + — + — + ..+ :
@+t @+ @+i3 @a+inn

Formula (Present Value of a Stream). When the interest rate is i, the present

value of a stream of future payments of FV;, FV,, ..., FV, is
noRV
pPv=>—
i—1(1 + i)t

Given the present value of the income stream that arises from a project, one can
easily compute the net present value of the project. The net present value (NPV) of
a project is simply the present value (PV) of the income stream generated by the
project minus the current cost (C,) of the project: NPV = PV — C,,. If the net pres-
ent value of a project is positive, then the project is profitable because the present
value of the earnings from the project exceeds the current cost of the project. On the
other hand, a manager should reject a project that has a negative net present value,
since the cost of such a project exceeds the present value of the income stream that
project generates.

Formula (Net Present Value). Suppose that by sinking C, dollars into a project
today, a firm will generate income of FV, one year in the future, FV, two years in
the future, and so on for n years. If the interest rate is i, the net present value of the
project is

FV, FV, FV,3 FV,

NPV =i T Tare T T ariy ©

Demonstration Problem 1-1

The manager of Automated Products is contemplating the purchase of a new machine that
will cost $300,000 and has a useful life of five years. The machine will yield (year-end) cost
reductions to Automated Products of $50,000 in year 1, $60,000 in year 2, $75,000 in year
3, and $90,000 in years 4 and 5. What is the present value of the cost savings of the machine
if the interest rate is 8 percent? Should the manager purchase the machine?
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Answer:

By spending $300,000 today on a new machine, the firm will reduce costs by $365,000 over
five years. However, the present value of the cost savings is only

_ 50,000 N 60,000 N 75,000 N 90,000 N 90,000
1.08 1.082 1.08%  1.08*  1.08°

Consequently, the net present value of the new machine is
NPV = PV — C, = $284,679 — $300,000 = — $15,321

Since the net present value of the machine is negative, the manager should not purchase
the machine. In other words, the manager could earn more by investing the $300,000 at 8
percent than by spending the money on the cost-saving technology.

= $284,679

Present Value of Indefinitely Lived Assets

Some decisions generate cash flows that continue indefinitely. For instance, con-
sider an asset that generates a cash flow of CF, today, CF; one year from today, CF,
two years from today, and so on for an indefinite period of time. If the interest rate
is i, the value of the asset is given by the present value of these cash flows:

CF, CF, CF;
—+ -t o L
@+i) @+i2 @+iy3
While this formula contains terms that continue indefinitely, for certain patterns of
future cash flows one can readily compute the present value of the asset. For
instance, suppose that the current cash flow is zero (CF, = 0) and that all future
cash flows are identical (CF, = CF, = .. .). In this case the asset generates a per-

petual stream of identical cash flows at the end of each period. If each of these
future cash flows is CF, the value of the asset is the present value of the perpetuity:

PVasset = CFo +

oy __CF CF CF
PEPEUY T +i) (i) (i)

_CF
i

Examples of such an asset include perpetual bonds and preferred stocks. Each of
these assets pays the owner a fixed amount at the end of each period, indefinitely.
Based on the above formula, the value of a perpetual bond that pays the owner $100
at the end of each year when the interest rate is fixed at 5 percent is given by

CF $100
PVPerpetuaI bond — T = 05 =$2,000
Present value analysis is also useful in determining the value of a firm, since the
value of a firm is the present value of the stream of profits (cash flows) generated by
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the firm’s physical, human, and intangible assets. In particular, if 7 is the firm’s cur-
rent level of profits, then 77, is next year’s profit, and so on. Therefore, the value of
the firm is:

T T T3

+ —+ — + — + ..

@a+i @+ @+iy3
In other words, the value of the firm today is the present value of its current and
future profits. To the extent that the firm is a “going concern” that lives on forever
even after its founder dies, firm ownership represents a claim to assets with an
indefinite profit stream.

Notice that the value of a firm takes into account the long-term impact of man-
agerial decisions on profits. When economists say that the goal of the firm is to
maximize profits, it should be understood to mean that the firm’s goal is to maxi-
mize its value, which is the present value of current and future profits.

I:’VFirm =Ty

Principle

Profit Maximization
Maximizing profits means maximizing the value of the firm, which is the present value of
current and future profits.

While it is beyond the scope of this book to present all the tools Wall Street analysts
use to estimate the value of firms, it is possible to gain insight into the issues
involved by making a few simplifying assumptions. Suppose a firm’s current prof-
its are 7, and that these profits have not yet been paid out to stockholders as divi-
dends. Imagine that these profits are expected to grow at a constant rate of g percent
each year, and that profit growth is less than the interest rate (g < i). In this case,
profits one year from today will be (1 + g), profits two years from today will be
(1 + g)?m,, and so on. The value of the firm, under these assumptions, is

m(l+9) , ml+9)* ml+°,
(L+i)  @+ip  (@+ip

2

For a given interest rate and growth rate of the firm, it follows that maximizing the
lifetime value of the firm (long-term profits) is equivalent to maximizing the firm’s
current (short-term) profits of 7.

You may wonder how this formula changes if current profits have already been
paid out as dividends. In this case, the present value of the firm is the present value
of future profits (since current profits have already been paid out). The value of the
firm immediately after its current profits have been paid out as dividends (called the
ex-dividend date) may be obtained by simply subtracting 7, from the above equation:

Ex-dividend — —
PV;:i?mM = PVkirm — 79

I:)VFirm =Ty +
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This may be simplified to yield the following formula:

p\/ Ex-dividend — 7T0<:!-+—g>

Firm i—g

Thus, so long as the interest rate and growth rate are constant, the strategy of maxi-
mizing current profits also maximizes the value of the firm on the ex-dividend date.

Principle

Maximizing Short-Term Profits May Maximize Long-Term Profits
If the growth rate in profits is less than the interest rate and both are constant, maximizing
long-term profits is the same as maximizing current (short-term) profits.

Demonstration Problem 1-2

Suppose the interest rate is 10 percent and the firm is expected to grow at a rate of 5 percent
for the foreseeable future. The firm’s current profits are $100 million.

(a) What is the value of the firm (the present value of its current and future earnings)?

(b) What is the value of the firm immediately after it pays a dividend equal to its cur-
rent profits?

Answer:
(a) The value of the firm is

mo(l+9)  mo(l+9)?  mo(l+9g)>
@+ T+1)? @a+i)3

A2

1+.1
1-.05

PVeim = o

= $100< > = ($100)(22) = $2,200 million

(b) The value of the firm on the ex-dividend date is this amount ($2,200 million) less
the current profits paid out as dividends ($100 million), or $2,100 million. Alter-
natively, this may be calculated as

. 1+g
PV 'I:Eixr-n(ilwdend = 7T0<q>
1+.05
1—.05

= ($100)< ) = ($100)(21) = $2,100 million
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Recently, a major airline offered a one-year member-
ship in its Air Club for $125. Alternatively, one could
purchase a three-year membership for $300. Many
managers and executives join air clubs because they
offer a quiet place to work or relax while on the road;
thus, productivity is enhanced.

Let’s assume you wish to join the club for three
years. Should you pay the up-front $300 fee for a
three-year membership or pay $125 per year for three
years for total payments of $375? For simplicity, let’s
suppose the airline will not change the annual fee of
$125 over the next three years.

On the surface it appears that you save $75 by
paying for three years in advance. But this approach
ignores the time value of money. Is paying for all
three years in advance profitable when you take the
time value of money into account?

The present value of the cost of membership if
you pay for three years in advance is $300, since all of

INSIDE BUSINESS 1-3

Joining the Jet Set
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that money is paid today. If you pay annually, you pay
$125 today, $125 one year from today, and $125 two
years from today. Given an interest rate of 5 percent,
the present value of these payments is

125  $125
pv = $125 + 22 | $
105  (1.05)2

or

PV =125 + 119.05 + 113.38
= $357.43

Thus, in present value terms, you save $57.43 if you
pay for three years in advance. If you wish to join for
three years and expect annual fees to either remain
constant or rise over the next three years, it is better to
pay in advance. Given the current interest rate, the air-
line is offering a good deal, but the present value of
the savings is $57.43, not $75.00.

While the notion of the present value of a firm is very general, the simplified
formula presented above is based on the assumption that the growth rate of the
firm’s profits is constant. In reality, however, the investment and marketing strate-
gies of the firm will affect its growth rate. Moreover, the strategies used by com-
petitors generally will affect the growth rate of the firm. In such instances, there is
no substitute for using the general present value formula and understanding the
concepts developed in later chapters in this book.

Use Marginal Analysis

Marginal analysis is one of the most important managerial tools—a tool we will use
repeatedly throughout this text in alternative contexts. Simply put, marginal analysis
states that optimal managerial decisions involve comparing the marginal (or incre-
mental) benefits of a decision with the marginal (or incremental) costs. For example,
the optimal amount of studying for this course is determined by comparing (1) the
improvement in your grade that will result from an additional hour of studying and
(2) the additional costs of studying an additional hour. So long as the benefits of
studying an additional hour exceed the costs of studying an additional hour, it is
profitable to continue to study. However, once an additional hour of studying adds
more to costs than it does to benefits, you should stop studying.
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More generally, let B(Q) denote the total benefits derived from Q units of some
variable that is within the manager’s control. This is a very general idea: B(Q) may
be the revenue a firm generates from producing Q units of output; it may be the
benefits associated with distributing Q units of food to the needy; or, in the context
of our previous example, it may represent the benefits derived by studying Q hours
for an exam. Let C(Q) represent the total costs of the corresponding level of Q.
Depending on the nature of the decision problem, C(Q) may be the total cost to a
firm of producing Q units of output, the total cost to a food bank of providing Q
units of food to the needy, or the total cost to you of studying Q hours for an exam.

Discrete Decisions

We first consider the situation where the managerial control variable is discrete. In
this instance, the manager faces a situation like that summarized in columns 1
through 3 in Table 1-1. Notice that the manager cannot use fractional units of Q;
only integer values are possible. This reflects the discrete nature of the problem. In
the context of a production decision, Q may be the number of gallons of soft drink
produced. The manager must decide how many gallons of soft drink to produce (0,
1, 2, and so on), but cannot choose to produce fractional units (for example, one
pint). Column 2 of Table 1-1 provides hypothetical data for total benefits; column
3 gives hypothetical data for total costs.

Suppose the objective of the manager is to maximize the net benefits

N(Q) =B(Q) — C(Q),

which represent the premium of total benefits over total costs of using Q units of
the managerial control variable, Q. The net benefits—N(Q)—for our hypothetical

TABLE 1-1 Determining the Optimal Level of a Control Variable: The Discrete Case

(1) (2) (3) (4) (5) (6) ]

Control Total Total Net Marginal Marginal Marginal
Variable Benefits Costs Benefits Benefit Cost Net Benefit
(e] B(Q) Q) N(Q) MB(Q) MC(Q) MNB(Q)
A(4)
or
Given Given (2) - (3) A(2) A(3) (5) - (6)
0 0 0 0 — — —
1 90 10 80 90 10 80
2 170 30 140 80 20 60
3 240 60 180 70 30 40
4 300 100 200 60 40 20
5 350 150 200 50 50 0
6 390 210 180 40 60 -20
7 420 280 140 30 70 —40
8 440 360 80 20 80 —60
9 450 450 0 10 90 -80
10 450 550 —-100 0 100 —-100
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mar ginal benefit
The change in
total benefits
arising from a
change in the
managerial control
variable Q.

mar ginal cost
The change in total
costs arising from
a change in the
managerial control
variable Q.

example are given in column 4 of Table 1-1. Notice that the net benefits in column
4 are maximized when net benefits equal 200, which occurs when 5 units of Q are
chosen by the manager.®

To illustrate the importance of marginal analysis in maximizing net benefits,
it is useful to define a few terms. Marginal benefit refers to the additional bene-
fits that arise by using an additional unit of the managerial control variable. For
example, the marginal benefit of the first unit of Q is 90, since the first unit of Q
increases total benefits from 0 to 90. The marginal benefit of the second unit of
Q is 80, since increasing Q from 1 to 2 increases total benefits from 90 to 170.
The marginal benefit of each unit of Q—MB(Q)—is presented in column 5 of
Table 1-1.

Marginal cost, on the other hand, is the additional cost incurred by using an
additional unit of the managerial control variable. Marginal costs—MC(Q)—are
given in column 6 of Table 1-1. For example, the marginal cost of the first unit of
Q is 10, since the first unit of Q increases total costs from 0 to 10. Similarly, the
marginal cost of the second unit of Q is 20, since increasing Q from 1 to 2 increases
total costs by 20 (costs rise from 10 to 30).

Finally, the marginal net benefits of Q—MNB(Q)—are the change in net bene-
fits that arise from a one-unit change in Q. For example, by increasing Q from 0 to
1, net benefits rise from 0 to 80 in column 4 of Table 1-1, and thus the marginal net
benefit of the first unit of Q is 80. By increasing Q from 1 to 2, net benefits increase
from 80 to 140, so the marginal net benefit due to the second unit of Q is 60.
Column 7 of Table 1-1 presents marginal net benefits for our hypothetical example.
Notice that marginal net benefits may also be obtained as the difference between
marginal benefits and marginal costs:

MNB(Q) = MB(Q) — MC(Q)

Inspection of Table 1-1 reveals a remarkable pattern in the columns. Notice
that by using 5 units of Q, the manager ensures that net benefits are maximized. At
the net-benefit-maximizing level of Q (5 units), the marginal net benefits of Q are
zero. Furthermore, at the net-benefit-maximizing level of Q (5 units), marginal ben-
efits equal marginal costs (both are equal to 50 in this example). There is an impor-
tant reason why MB = MC at the level of Q that maximizes net benefits: So long as
marginal benefits exceed marginal costs, an increase in Q adds more to total bene-
fits than it does to total costs. In this instance, it is profitable for the manager to
increase the use of the managerial control variable. Expressed differently, when
marginal benefits exceed marginal costs, the net benefits of increasing the use of Q
are positive; by using more Q, net benefits increase. For example, consider the use

SActually, net benefits are equal to 200 for either 4 or 5 units of Q. This is due to the discrete nature
of the data in the table, which restricts Q to be selected in one-unit increments. In the next section, we
show that when Q can be selected in arbitrarily small increments (for example, when the firm can
produce fractional gallons of soft drink), net benefits are maximized at a single level of Q. At this level
of Q, marginal net benefits are equal to zero, which corresponds to 5 units of Q in Table 1-1.
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of 1 unit of Q in Table 1-1. By increasing Q to 2 units, total benefits increase by 80
and total costs increase by only 20. Increasing the use of Q from 1 to 2 units is prof-
itable, because it adds more to total benefits than it does to total costs.

Principle

Marginal Principle

To maximize net benefits, the manager should increase the managerial control variable to
the point where marginal benefits equal marginal costs. This level of the managerial con-
trol variable corresponds to the level at which marginal net benefits are zero; nothing more
can be gained by further changes in that variable.

Notice in Table 1-1 that while 5 units of Q maximizes net benefits, it does not
maximize total benefits. In fact, total benefits are maximized at 10 units of Q,
where marginal benefits are zero. The reason the net-benefit-maximizing level of Q
is less than the level of Q that maximizes total benefits is that there are costs asso-
ciated with achieving more total benefits. The goal of maximizing net benefits
takes costs into account, while the goal of maximizing total benefits does not. In the
context of a firm, maximizing total benefits is equivalent to maximizing revenues
without regard for costs. In the context of studying for an exam, maximizing total
benefits requires studying until you maximize your grade, regardless of how much
it costs you to study.

Continuous Decisions

The basic principles for making decisions when the control variable is discrete
also apply to the case of a continuous control variable. The basic relationships in
Table 1-1 are depicted graphically in Figure 1-2. The top panel of the figure
presents the total benefits and total costs of using different levels of Q under the
assumption that Q is infinitely divisible (instead of allowing the firm to produce
soft drinks only in one-gallon containers as in Table 1-1, it can now produce
fractional units). The middle panel presents the net benefits, B(Q) — C(Q), and
represents the vertical difference between B and C in the top panel. Notice that
net benefits are maximized at the point where the difference between B(Q) and
C(Q) is the greatest in the top panel. Furthermore, the slope of B(Q) is AB/AQ,
or marginal benefit, and the slope of C(Q) is AC/AQ, or marginal cost. The
slopes of the total benefits curve and the total cost curve are equal when net ben-
efits are maximized. This is just another way of saying that when net benefits are
maximized, MB = MC.

Principle

Marginal Value CurvesArethe Slopes of Total Value Curves

When the control variable is infinitely divisible, the slope of a total value curve at a given
point is the marginal value at that point. In particular, the slope of the total benefit curve at
a given Q is the marginal benefit of that level of Q. The slope of the total cost curve at a
given Q is the marginal cost of that level of Q. The slope of the net benefit curve at a given
Q is the marginal net benefit of that level of Q.
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FIGURE 1-2 Determining the Optimal Level of a Control Variable: The Continuous Case
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The bottom panel of Figure 1-2 depicts the marginal benefits, marginal costs,
and marginal net benefits. At the level of Q where the marginal benefit curve inter-
sects the marginal cost curve, marginal net benefits are zero. That level of Q maxi-
mizes net benefits.
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incremental
revenues

The additional
revenues that stem
from a yes-or-no
decision.

incremental costs
The additional
costs that stem
from a yes-or-no
decision.
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Demonstration Problem 1-3

An engineering firm recently conducted a study to determine its benefit and cost structure.
The results of the study are as follows:

B(Y) = 300Y — 6Y2
C(Y) = 4Y2

so that MB = 300 — 12Y and MC = 8Y. The manager has been asked to determine the maxi-
mum level of net benefits and the level of Y that will yield that result.

Answer :

Equating MB and MC yields 300 — 12Y = 8Y. Solving this equation for Y reveals that the
optimal level of Y is Y* = 15. Plugging Y* = 15 into the net benefit relation yields the max-
imum level of net benefits:

NB = 300(15) — (6)(152) — (4)(152) = 2,250

Incremental Decisions

Sometimes managers are faced with proposals that require a simple thumbs up or
thumbs down decision. Marginal analysis is the appropriate tool to use for such
decisions; the manager should adopt a project if the additional revenues that will be
earned if the project is adopted exceed the additional costs required to implement
the project. In the case of yes-or-no decisions, the additional revenues derived from
a decision are called incremental revenues. The additional costs that stem from the
decision are called incremental costs.

To illustrate, imagine that you are the CEO of Slick Drilling Inc. and you must
decide whether or not to drill for crude oil around the Twin Lakes area in Michigan.
You are relatively certain there are 10,000 barrels of crude oil at this location. An
accountant working for you prepared the information in Table 1-2 to help you
decide whether or not to adopt the new project.

While the accountant supplied you with a lot of information in Table 1-2, the
only data relevant for your decision are the incremental revenues and costs of
adopting the new drilling project. In particular, notice that your direct and indi-
rect fixed costs are the same regardless of whether you adopt the project and
therefore are irrelevant to your decision. In contrast, note that your revenues
increase by $183,200 if you adopt the project. This change in revenues stemming
from the adoption of the project represents your incremental revenues. To earn
these additional revenues, however, you must spend an additional $90,000 for
drill augers and $75,000 for additional temporary workers. The sum of these
costs—$165,000—represents the incremental cost of the new drilling project.
Since your incremental revenues of $183,200 exceed the incremental costs of
$165,000, you should give your “thumbs up” to the new project. Doing so adds
$18,200 to your bottom line.
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TABLE 1-2 Incremental Costs and Revenues of the New Drilling Project

Current After New Incremental
Situation Drilling Project Revenues and Costs
Total revenue $1,740,400 $1,923,600 $183,200
Variable cost
Drill augers 750,000 840,000 90,000
Temporary workers 500,000 575,000 75,000
Total variable cost 1,250,000 1,415,000 165,000
Direct fixed costs
Depreciation—equipment 120,000 120,000
Total direct fixed cost 120,000 120,000 0
Indirect fixed costs
Supervisors’ salaries 240,000 240,000
Office supplies 30,000 30,000
Total indirect fixed cost 270,000 270,000 0
Profit $ 100,400 $ 118,600 $18,200

LEARNING MANAGERIAL ECONOMICS

Before we continue our analysis of managerial economics, it is useful to provide
some hints about how to study economics. Becoming proficient in economics is
like learning to play music or ride a bicycle: The best way to learn economics is to
practice, practice, and practice some more. Practicing managerial economics means
practicing making decisions, and the best way to do this is to work and rework the
problems presented in the text and at the end of each chapter. Bef