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To Kenneth J. Arrow



Preface

This book is for aspiring academic economists and those in related fields. It provides
arigorous treatment of some of the basic tools of economic modeling and reasoning,
bundled together with enough commentary and reflection so that the reader can
appreciate both the strengths and weaknesses of these tools. The target audience
(to whom this preface is directly addressed) consists of first-year graduate students
who are taking the standard “theory sequence” and would like to go more deeply
into a selection of foundational issues, as well as students who, having taken a
first-year graduate course out of one of the standard textbooks, would like a deeper
dive. At the Stanford Graduate School of Business, this book (more or less) has been
the basis of the first-quarter, first-year theory course for Ph.D. students, many of
whom had taken a course out of the admirable textbook by Mas-Colell, Whinston,
and Green,' and so for whom this is an opportunity to review and extend their
command of that material.

The objective of the book is captured by the word “command.” In my experience,
most students emerge from the standard first-year graduate theory course with an
understanding of the material that is good but not great. There is little doubt
that almost any student would benefit from a structured review of this material
using her original text. But, in my opinion, the standard textbooks are not written
with command or mastery of the material as their primary objective. Because they
are written to serve very broad audiences, breadth of coverage is stressed over
depth, and the authors sometimes omit technical details, to avoid panicking less
well-prepared readers. This book sacrifices breadth for depth, avoids compromises
about details (with a few exceptions), and tries to explain to the reader both why
economic foundations are done the way they are done and what are some of the
limitations in how things are done.

Clearly, words like “command” and “mastery” must be taken with many grains
of salt. If your career objectives are to do research in any topic covered by this book,
the coverage here is inadequate to bring you to the level of understanding you will
require. Every chapter in this book could be expanded to a book-length treatment
on its own and, even then, important work on the topic would be left out. In some
cases, the book comes closer to the research frontier than in others; perhaps not
surprisingly, this is true on topics on which I myself have made contributions. But
in no case will you finish a chapter and be prepared to tackle frontier research on
the topic of that chapter.

Instead, when I use the terms “command” and “mastery,” I have in mind some-
thing less ambitious. The foundations of economics are abstract and mathematical
(more about this momentarily), and as with any abstract, mathematics-based dis-

1 Microeconomic Theory, Oxford: Oxford University Press, 1995.
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cipline, the more comfortable you are with the foundations, the more likely it is
that you will use those foundations well. Errors in thought are much more likely
the closer you are working to the frontiers of your understanding. If you ever find
yourself leaning on formal mathematics that you don’t fully understand—if you
find yourself thinking, “I'm not sure why my model generates this result, but that's
what emerges”—you are in grave danger. You should understand the tools you
use deeply enough so that you aren’t fooled by them.

So that’s the objective here: tobring you (closer) to command level on a relatively
limited set of results, rather than to anodding-acquaintance level with a broader set.
Ifyouunderstand a few things deeply, you will understand what it means to acquire
deep understanding, and then you can strive for a similar depth of understanding
on whatever (other) subject is of interest to you. My objective is to turn that “if” into
a “when,” while covering a selection of important microeconomic foundations.

Given this objective, can this book be used as a primary text in the first-graduate-
theory course? Itis used that way for some of the students at the Stanford GSB, so of
course I think the answer is yes. But bear in mind the book’s trade-off of breadth for
depth. You should complement this book with one that provides broader coverage.
Indeed, since this material is part of the foundation of what (I expect) you hope to
be your career, you should in any case invest in multiple perspectives. And, having
given you that advice in general, let me be a bit more specific: One of the many
virtues of Mas-Colell, Whinston, and Green (ibid.) is its enormous breadth. You
ought to have a copy on your shelf, if not your desk.?

Volume I?

The title is Microeconomic Foundations I with subtitle Choice and Competitive Markets,
suggesting that further volumes are in preparation. “In preparation” is an over-
statement, as I write these words; “planned” is more accurate, and I plan not only
II: Strategic Interaction, Information, and Imperfect Competition, but also III: Institutions
and Behavior. The volume you are holding deals with economic foundations that
existed in (nearly) finished form in the mid 1970s: various models of individual
choice; consumer and producer theory (for price-taking or competitive consumers
and firms); and (some) general equilibrium theory. The intended second volume
will cover material that entered the mainstream of economic thought and practice
from the mid 1970s to, say, 1990: information economics and noncooperative game
theory, in particular. The third piece is the most speculative: I have in mind a
volume that will wrap together developments in behavioral and institutional eco-
nomics, with (perhaps) transaction cost economics playing a central (but not the
central) role. I am trying to write this so that each volume would correspond to one
ten-week course, fitting the academic calendar of Stanford University. But that’s
an ambitious agenda; only time will tell if the second and third parts ever appear.

2 Of course, many other excellent treatments of these topics can be found; I make no attempt to
list them all. But one resource that may be harder to find is a sequence of excellent notes on a vari-
ety of topics in microeconomics and related mathematics, prepared by Kim Border. Go to the URL
http://www.hss.caltech.edu /~ kcb/Notes.shtml for a list of these notes.
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Mathematics in this book and in economics

The approach of this book is resolutely mathematical, because the foundations of
economics are resolutely mathematical. The level of mathematics required is not
extremely high; nearly everything takes place within finite-dimensional Euclidean
space. This is a deliberate choice: I have tried to hold the mathematics employed
to a level that most graduate students in economics will have. With exceptions
limited to a few topics, to navigate this book you must know the sort of mathematics
covered in an undergraduate course on real analysis, plus the first few weeks of an
undergraduate course in abstract algebra (concerning binary relations).®> You will
need to know more about some specific mathematics, notably some convex analysis,
some theory of correspondences, and basics of constrained optimization. But most
of the prerequisite mathematics and all of these specific topics are reviewed in a
series of appendices at the end of the book.*

However, while high-level mathematics is not required, what is commonly
called “mathematical sophistication” is needed from start to finish. To make it
through the book, you need to be comfortable with mathematical abstraction and
with a definition-proposition—proof style of presentation. For students with a
strong background in mathematics, this will not be problematic and may even
be comforting; but for many students, this will be the real barrier to using this
book. I make no apologies for imposing this hurdle, because this, in my opinion,
is essential to command-level understanding of the mathematical tools economists
employ. I take proofs seriously, providing in most cases details or at least an outline
of the proof. (I will sometimes skip steps or “leave the proof to the reader.” In every
case where this happens, if you aren’t sure you see how to fill in the gaps, then you
really should take the time to figure out how to do so.)

Each chapter comes with some problems, often including requests that you
provide proofs that I leave to the reader. You won’t achieve mastery of this material
if you don’t do them. So do them. Answers to problems with asterisks—as in,
*2.3, meaning Problem 3 in Chapter 2—are provided in a Student’s Guide, which
also gives summaries of each chapter. (This includes roughly half the problems
and, in most cases, problems where I ask you to fill in gaps left in the text.) You
can freely download chapter-by-chapter pieces of the Student’s Guide at the URL
http://www.microfoundations1.stanford.edu/student.’

Concerning mathematics and its role in economics: Some first-year graduate

3 5o my earlier claim that I have tried to avoid compromises is, at best, a relative statement. And
sometimes the lure of going beyond finite-dimensional Euclidean spaces is irresistable: in a very few
places, I employ some measure-theoretic probability theory; to do some of the problems, you must know
some theory of stochastic processes; toward the end of the book, I informally discuss economies with a
continuum of agents. But none of this material is essential for the main expositional flow of the text. I
also expect all readers to be reasonably facile with spreadsheets; I employ MSExcel.

4 Talso provide a very detailed appendix on the methods of dynamic programming, which I expect
few readers will have seen before. This material is not used in this book except in the problems con-
nected to Chapter 7, but these are useful tools in modern macroeconomics and in topics to be discussed
in the second volume, and it seemed appropriate to cover these methods in connection with Chapter 7,
which concerns dynamic choice.

5 Solutions to the other problems are provided in an Instructor’s Manual, which also provides my
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students are utterly turned off by their first-year theory courses. They have come
to the study of economics to understand real-world phenomena and, perhaps, to
make a difference in the real world, not to study mathematics. To those students,
my response is that if you plan to use economic techniques to understand the real
world and to see how to make a difference, your effectiveness will depend in part
on how well you understand those techniques; doing all this math builds your
understanding of the techniques. Aspiring novelists or essayists may not see the
value in learning to diagram sentences in fifth grade, but if diagramming sentences
in fifth grade improves the clarity of their sentences—and I think it does—it is an
important drill along the way to becoming a novelist or essayist.

A different objection is that economics is a poorer discipline because of its reliance
on mathematical models. To be tractable—a word you are likely to come to dislike—
mathematical models must be relatively simple. So mathematics forces all sorts of
simplifications on economic models that make the models less realistic. Because of
this, some critics decry the study of mathematical models in economics; they say it
is indoctrination of the young into a false and limiting faith.

Mathematical modeling is a mixed blessing for economics. Mathematical mod-
eling provides real advantages in terms of precision of thought, in seeing how
assumptions are linked to conclusions, in generating and communicating insights,
in generalizing propositions, and in exporting knowledge from one context to an-
other. In my opinion, these advantages are monumental, far outweighing the costs.
But the costs are not zero. Mathematical modeling limits what can be tackled and
what is considered legitimate inquiry. You may decide, with experience, that the
sorts of models in this book do not help you understand the economic phenomena
that you want to understand. Since, as I write these lines, I don’t know what phe-
nomena you want to understand, I can’t say that you are surely wrong. And the
position is defensible. But, based on my own experiences, you are probably wrong.
In any case, you are more likely to succeed in convincing others and changing the
way economists as a whole do business if you have mastered the sort of mathe-
matical models presented here, which continue to be the foundation of modern
economics.

Conventions

Within each chapter, propositions, definitions, lemmas, and so forth are numbered
sequentially. That is, if the first such item in Chapter 6 is a definition, it is Definition
6.1; if the second such item in Chapter 6 is a proposition, it is Proposition 6.2.
Figures in a chapter are also numbered sequentially, but in a different list. So the
first figure in Chapter 6 is Figure 6.1. Problems are numbered sequentially in still
another list, and equations in still another list.

The use of third-person singular pronouns in books such as this has become
an exercise in political correctness. I use she, her, and hers when only one actor is

recommendations about teaching out of this volume. The Instructor’s Manual is also available via the
internet, but access is limited: instructors who wish access can get more information at the URL http://
www.microfoundations1.stanford.edu/instructor.
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involved; the second actor is he, him, and his. Keeping with PC requirements, when
there are two actors and a logical status ordering, she has higher status, as in: she
is the employer, he is the employee. With a tip of the hat to Robert Aumann, in some
places she is Alice and he is Bob.

Having paid my dues to PC as outlined in the previous paragraph, the dollar is
the standard currency in this book.
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