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xvi ¢ Preface

the book will not only learn a great deal of game theory but also will see a lot of
modern economic modeling.

Instructors can use the book as a supplement for an Industrial Organization
class by assigning Chapter 1 (Nash Equilibrium), Chapter 2 (Oligopoly), Chapter
6 (Subgame Perfect Equilibrium), and Chapter 9 (Repeated Games and Dynamic
Competition). A more ambitious plan would also include Chapter 13 (Bayesian
Nash Equilibrium), Chapter 15 (Perfect Bayesian Equilibrium), Chapter 19 (Limit
Pricing and Entry Deterrence), and Chapter 20 (Cartel Enforcement).

Instructors who want to use the book as a supplement for a course in inter-
mediate price theory will find this edition of the book far more congenial. After
covering Chapter 1 (Nash Equilibrium), the instructor can choose up to four
applications or move directly to Chapter 6 (Subgame Perfect Equilibrium).

Prerequisites

Most of the economics in the book can be understood by students who have taken
only a Principles of Economics class. There are, however, a few applications where
a previous course in Intermediate Microeconomics is very useful. Drafts of the
second edition have been used at both Oberlin College and Carleton College to
teach courses that did not have an Intermediate Microeconomics prerequisite, but
the lack of that common background slowed down the pace of the class. Faculty
teaching a course on game theory and economics for the first time will probably
want to make Intermediate Microeconomics a prerequisite for the course.

When we began writing this text, we hoped that calculus would not be
necessary. Alas, we were unable to write a book in which the economics was not
horribly unrealistic without using differential calculus. There are simply too many
examples in which the important decision variables are continuous and not dis-
crete. Students are expected to know how to take derivatives of simple functions
(i.e., polynomials and exponential functions) and to be able to use the chain rule.

Probabilistic and statistical concepts of expected value and variance are not
used until Part III (Games with Uncertain Outcomes). Conditional probability is
not used until Part IV, and Bayes’ theorem is not used until Part V. We believe it
is relatively easy to give students who have no previous exposure to probability
or statistics the background they need so that they will not be at a disadvantage.

Changes to the Second Edition

NEW ORGANIZATION

In response to reviewers and adopters of the first edition, the structure of the
book has changed significantly from that of the first edition. The book now begins
with static games with complete information. This allows the instructor to start
right away with the Prisoner’s Dilemma and Battle of the Sexes without having
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to first cover decision theory and expected utility. The elimination of dominated
strategies and Nash equilibrium are introduced in the first chapter along with
best response functions. Instructors interested in using subsets of the book as a
supplement for either an Industrial Organization class or a Microeconomics class
should find this new organization much better than the first edition.

Dynamic games with complete information now appears in Part II (Dynamic
Games with Complete Information). The emphasis is on the extensive form and
the concept of subgame perfection. An extensively revised chapter on repeated
games is the capstone of this portion of the book.

Part III introduces static and dynamic games with complete information but
random outcomes. The expected utility hypothesis and mixed strategies are pre-
sented for the first time in the core chapter. Two application chapters involve
moral hazard.

Games in which the players have incomplete information are examined in
the last two parts of the book. Part IV looks at static games, and Part V looks at
dynamic ones. The Harsanyi transformation and Bayesian updating are the prin-
cipal theoretical concepts introduced here. Among the application chapters is a
new one on the popular topic of auctions.

NEW CHAPTER CONTENT

Besides completely revamping the core chapters, all of the applications have been
revised in the second edition with an eye toward emphasizing the power of game-
theoretic analysis. For example, Chapter 2 (Oligopoly) has a new section on Ber-
trand games with capacity constraints, and Chapter 15 (Perfect Bayesian Equilib-
rium) presents Spence’s model of education signaling. Users of the second edition
will note two completely new chapters, Chapter 13 (Bayesian Nash Equilibrium)
and Chapter 14 (Auctions).

To streamline the book, some of the application chapters in the first edition
were removed based on feedback from adopters and reviewers. These chapters
include Chapter 9 (Patents and Product Variety), Chapter 22 (Public Goods and
Preference Revelation), and Chapter 25 (Durable Goods and Monopoly Power)
from the first edition. Chapter 12 (The Coase Theorem) and Chapter 15 (The Use
of Common Resources) in the first edition have been combined into Chapter 4
(Property Rights and Efficiency) in the second edition.

Nearly all of the application chapters have a new feature entitled Game
Theory in Action, which discusses empirical evidence that either confirms or
disconfirms the theoretical models. New exercises have also been added to most
of the chapters.

An Overview

The book is divided into five parts corresponding to five different informational
structures. Each part begins with a core chapter identifying the general character-
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istics of games that will be analyzed in that part. This chapter carefully describes
the equilibrium concepts that will be used in the application chapters that follow.
The core chapters also introduce analytical methods (such as backward induction
or the elimination of dominated strategies) that can be used to help solve the
games in that part of the book. Concepts learned in the core are applied to carefully
developed economic models. The applications have been designed both to rein-
force the concepts and methods used in the core chapters and to show how game
theory has modified the way we think about important economic issues and
phenomena.

Part I (Static Games with Complete Information) introduces students to stra-
tegic form games and the fundamental solution concept of Nash equilibrium. In
Chapter 1 (Nash Equilibrium) games are defined and Nash equilibrium and payoff
matrices are introduced and then used to analyze a series of well-known games
including the Prisoner’s Dilemma and the Battle of the Sexes. Other concepts
introduced include dominance, iterated dominance, and best response functions.
Chapter 2 (Oligopoly) presents the historically important oligopoly models of
Cournot and Bertrand. Chapter 3 (Strategic Trade Policy) explains the puzzling
phenomenon of cross-hauling. This chapter also explains why a country might
rationally enact an export subsidy and simultaneously engage in multilateral
negotiations with other countries to make such subsidies illegal. Chapter 4 (Prop-
erty Rights and Efficiency) looks at two ways in which property rights could affect
economic behavior. The first model is the common resources model of an over-
fished fishery. The second is a model of pollution with high transaction costs in
which the Coase theorem does not hold. A conclusion of that chapter is that tort
law can be expected to have important efficiency implications even in a laissez-
faire market economy. Part I concludes with a look at Voting Games (Chapter 5).
The chapter begins with Arrow’s impossibility theorem and concludes with a look
at some so-called voting paradoxes.

Dynamic games with complete information are examined in Part II. Chapter
6 (Subgame Perfect Equilibrium) introduces the concepts of the extensive form
and subgame perfection along with the solution procedure of backward induction.
Chapter 7 (Bargaining) presents Ariel Rubinstein’s model of alternating-offer bar-
gaining over a trading surplus, starting from bargaining situations in which there
is symmetric discounting and a fixed number of rounds. Chapter 8 (Time-Consis-
tent Macroeconomic Policy) examines a highly stylized macroeconomic model
with rational expectations in which in equilibrium the Federal Reserve Bank
reaches neither its low inflation nor its high employment goals. Chapter 9 (Re-
peated Games and Dynamic Competition) reexamines the Cournot and Bertrand
models of oligopoly in a world of repeated interactions. We show how cooperation
can emerge in equilibrium in a strategic situation in which there are strong incen-
tives for noncooperation.

Part III (Games with Uncertain Outcomes) extends Parts I and II by adding
uncertainty. Chapter 10 (Uncertainty and Expected Utility) introduces the state-
of-the-world approach to uncertainty. Utility maximization on the part of the
players is replaced by expected utility maximization, and risk neutrality and risk
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aversion are discussed. The two applications that follow are both moral hazard
problems. Chapter 11 (Moral Hazard and Incomplete Insurance) shows how the
inability to monitor risk avoidance by the policyholder can lead to underinsur-
ance. Chapter 12 (Moral Hazard and Involuntary Unemployment) shows how the
inability to monitor employee work effort can lead to involuntary unemployment.

Some of the most interesting theoretical work done by economists in the last
twenty years has involved games in which players have private information. Such
games are the subject of Parts IV and V. Part IV (Static Games with Incomplete
Information) is completely new to the second edition. Chapter 13 (Bayesian Nash
Equilibrium) shows how static games with incomplete information can be con-
verted into games with complete but imperfect information, which then can be
solved using the tools of Parts I to IIl. Chapter 14 (Auctions) begins with an
extensive discussion of auction rules and the games they generate. It goes on to
demonstrate the revenue equivalence theorem, the truth revelation property of
Vickrey auctions when there are independent private values, and the phenomenon
of the winner’s curse when there are common values.

Although Part V (Dynamic Games with Incomplete Information) is the most
challenging part of the book, we have structured it so that the most difficult
material appears in the last two application chapters. Chapter 15 (Perfect Bayesian
Equilibrium) takec the concept of Bayesian Nash equilibrium developed in Part
IV and refines it. The refinement amounts to assuming that rational players use
Bayes’ theorem to update their beliefs whenever this is possible. These ideas are
used to study Spence’s seminal model of education signaling. Chapter 16 (Bar-
gaining with Private Information) revisits the problem of bargaining using three
examples. The chapter concludes by showing how costly strikes can reveal to the
employer the worker’s reservation wages. Chapter 17 (Corporate Takeovers and
Greenmail) shows how management efforts to fight off a hostile takeover, such
as by paying “’greenmail,” may be in the best interest of shareholders. Chapter 18
(Adverse Selection and Credit Rationing) examines the conditions under which a
competitive market equilibrium can exist in which there are borrowers who cannot
borrow ““at any price.”” Chapter 19 (Limit Pricing and Entry Deterrence) provides
a greatly simplified version of Milgrom and Roberts” model of entry deterrence
and predatory pricing. We show how an incumbent firm may try to signal that it
has a cost advantage over a potential entrant by charging a low price. Chapter 20
(Cartel Enforcement) concludes the book with Porter and Green’s model of self-
enforcing cartels and the necessity of occasional price wars to keep the members
of the cartel honest.

It is our experience that getting through the entire book in a quarter or
semester, even with well-trained and highly motivated students, is difficult, if
not impossible. This provides the instructor with scope for choosing among the
application chapters. Some application chapters, however, present material that
is referred to later in the book and, hence, should not be cut. These include
Chapter 2 (Oligopoly), Chapter 7 (Bargaining), and Chapter 9 (Repeated Games
and Dynamic Competition). The other applications are independent of each
other.
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Instructor’s Manual

An Instructor’s Manual, including answers to the end-of-chapter problems, is
available free of charge to instructors adopting the text.
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