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Preface

Microeconomic Theory is intended to serve as the text for a first-year graduate
course in microeconomic theory. The original sources for much of the book’s material
are the lecture notes that we have provided over the years to students in the first-year
microeconomic theory course at Harvard. Starting from these notes, we have tried
to produce a text that covers in an accessible yet rigorous way the full range of topics
taught in a typical first-year course.

The nonlexicographic ordering of our names deserves some explanation. The
project was first planned and begun by the three of us in the spring of 1990.
However, in February 1992, after early versions of most of the book’s chapters had
been drafted, Jerry Green was selected to serve as Provost of Harvard University,
a position that forced him to suspend his involvement in the project. From this
point in time until the manuscript’s completion in June 1994, Andreu Mas-Colell
and Michael Whinston assumed full responsibility for the project. With the conclusion
of Jerry Green’s service as Provost, the original three-person team was reunited for
the review of galley and page proofs during the winter of 1994/1995.

The Organization of the Book

Microeconomic theory as a discipline begins by considering the behavior of individual
agents and builds from this foundation to a theory of aggregate economic outcomes.
Microeconomic Theory (the book) follows exactly this outline. It is divided into five
parts. Part I covers individual decision making. It opens with a general treatment of
individual choice and proceeds to develop the classical theories of consumer and
producer behavior. It also provides an introduction to the theory of individual choice
under uncertainty. Part II covers game theory, the extension of the theory of
individual decision making to situations in which several decision makers interact.
Part III initiates the investigation of market equilibria. It begins with an introduction
to competitive equilibrium and the fundamental theorems of welfare economics in
the context of the Marshallian partial equilibrium model. It then explores the
possibilities for market failures in the presence of externalities, market power, and
asymmetric information. Part IV substantially extends our previous study of
competitive markets to the general equilibrium context. The positive and normative
aspects of the theory are examined in detail, as are extensions of the theory to
equilibrium under uncertainty and over time. Part V studies welfare economics. It
discusses the possibilities for aggregation of individual preferences into social
preferences both with and without interpersonal utility comparisons, as well as
the implementation of social choices in the presence of incomplete information
about agents’ preferences. A Mathematical Appendix provides an introduction to
most of the more advanced mathematics used in the book (e.g., concave/convex
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functions, constrained optimization techniques, fixed point theorems, etc.) as well as
references for further reading.

The Style of the Book

In choosing the content of Microeconomic Theory we have tried to err on the side
of inclusion. Our aim has been to assure coverage of most topics that instructors in
a first-year graduate microeconomic theory course might want to teach. An inevitable
consequence of this choice is that the book covers more topics than any single
first-year course can discuss adequately. (We certainly have never taught all of it in
any one year.) Our hope is that the range of topics presented will allow instructors
the freedom to emphasize those they find most important.

We have sought a style of presentation that is accessible, yet also rigorous.
Wherever possible we give precise definitions and formal proofs of propositions. At
the same time, we accompany this analysis with extensive verbal discussion as well
as with numerous examples to illustrate key concepts. Where we have considered a
proof or topic either too difficult or too peripheral we have put it into smaller type
to allow students to skip over it easily in a first reading.

Each chapter offers many exercises, ranging from easy to hard [graded from A
(easiest) to C (hardest)] to help students master the material. Some of these exercises
also appear within the text of the chapters so that students can check their
understanding along the way (almost all of these are level A exercises).

The mathematical prerequisites for use of the book are a basic knowledge of
calculus, some familiarity with linear algebra (although the use of vectors and
matrices is introduced gradually in Part I), and a grasp of the elementary aspects of
probability. Students also will find helpful some familiarity with microeconomics at
the level of an intermediate undergraduate course.

Teaching the Book

The material in this book may be taught in many different sequences. Typically we
have taught Parts I-III in the Fall semester and Parts IV and V in the Spring
(omitting some topics in each case). A very natural alternative to this sequence (one
used in a number of departments that we know of) might instead teach Parts I and IV
in the Fall, and Parts II, III, and V in the Spring.! The advantage of this alternative
sequence is that the study of general equilibrium analysis more closely follows the
study of individual behavior in competitive markets that is developed in Part 1. The
disadvantage, and the reason we have not used this sequence in our own course, is
that this makes for a more abstract first semester; our students have seemed happy
to have the change of pace offered by game theory, oligopoly, and asymmetric
information after studying Part L. :

The chapters have been written to be relatively self-contained. As a resuit, they
can be shifted easily among the parts to accommodate many other course sequences.
For example, we have often opted to teach game theory on an “as needed” basis,

1. Obviously, some adjustment needs to be made by programs that operate on a quarter
system.
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breaking it up into segments that are discussed right before they are used (e.g.,
Chapter 7, Chapter 8, and Sections 9.A—B before studying oligopoly, Sections 9.C-D
before covering signaling). Some other possibilities include teaching the aggregation
of preferences (Chapter 21) immediately after individual decision making and
covering the principal-agent problem (Chapter 14), adverse selection, signaling, and
screening (Chapter 13), and mechanism design (Chapter 23) together in a section of
the course focusing on information economics.

In addition, even within each part, the sequence of topics can often be altered
easily. For example, it has been common in many programs to teach the preference-
based theory of consumer demand before teaching the revealed preference, or
“choice-based,” theory. Although we think there are good reasons to reverse this
sequence as we have done in Part I,> we have made sure that the material on demand
can be covered in this more traditional way as well.?

On Mathematical Notation

For the most part, our use of mathematical notation is standard. Perhaps the most
important mathematical rule to keep straight regards matrix notation. Put simply,
vectors are always treated mathematically as column vectors, even though they are
often displayed within the written text as rows to conserve space. The transpose of
the (column) vector x is denoted by xT. When taking the inner product of two
(column) vectors x and y, we write x-y; it has the same meaning as x"y. This and
other aspects of matrix notation are reviewed in greater detail in Section M.A of the
Mathematical Appendix.

To help highlight definitions and propositions we have chosen to display them
in a different typeface than is used elsewhere in the text. One perhaps unfortunate
consequence of this choice is that mathematical symbols sometimes appear slightly
differently there than in the rest of the text. With this warning, we hope that no
confusion will result.

Summation symbols (}) are displayed in various ways throughout the text.

Sometimes they are written as
N

)

n=1

(usually only in displayed equations), but often to conserve space they appear as
3°N_,, and in the many cases in which no confusion exists about the upper and lower
limit of the index in the summation, we typically write just 3,. A similar point
applies to the product symbol [].

2. In particular, it is much easier to introduce and derive many properties of demand in the
choice-based theory than it is using the preference-based approach; and the choice-based theory
gives you almost all the properties of demand that follow from assuming the existence of rational
preferences.

3. To do this, one introduces the basics of the consumer’s problem using Sections 2.A-D and
3.A-D, discusses the properties of uncompensated and compensated demand functions, the indirect
utility function, and the expenditure function using Sections 3.D-1 and 2.E, and then studies revealed
preference theory using Sections 2.F and 3.J (and Chapter 1 for a more general overview of the
two approaches).
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Also described below are the meanings we attach to a few mathematical symbols

whose use is somewhat less uniform in the literature [in this list, x = (x,,..., xy)
and y = (y,,..., yy) are (column) vectors, while X and Y are sets]:

Symbol Meaning

x>y X, =y, foralln=1,...,N.

x>y x,>y,forallnm=1,...,N.

XcY weak set inclusion (x € X implies x € Y).

X\Y The set {x: xe X but x¢ Y}.

E.[f(x, )] The expected value of the function f(-) over realizations of the

random variable x. (When the expectation is over all of the
.arguments of the function we simply write E[ f(x, y)].)
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