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Preface to the First Edition

This book consists of three essays offering advice to young economists
working on their dissertations, preparing their first papers for submis-
sion to a professional journal, getting ready to give their first presen-
tation at a conference or their first job seminar, or facing their first
refereeing assignment.

The division of the work into three chapters on writing papers, giv-
ing talks, and writing referee reports is somewhat arbitrary. Most advice
on writing well also applies to speaking well; and the criteria for evalu-
ating a paper for journal publication are, of course, relevant to writing
one’s own papers. Thus, the three essays inevitably overlap. Neverthe-
less, there are enough issues that relate specifically to each activity to
justify the separation. Also, having been written on different occasions,
the three chapters differ much in style and tone—a variety I hope will
make then easier to read.

The way we write or speak is largely a matter of taste. In a number
of cases, I could well imagine that you will make a different choice from
the one I suggest. Therefore, if I use the imperative mode extensively, it
is only because preceding each piece of advice with an apology would
have been tiresome. What is most important is that you become aware of
the issues. How you resolve each of them should be the result of a delib-
erate decision made with specific application and particular audience in
mind. However, if I have no intention of mounting to the barricades to
uphold my position on punctuation at the end of displayed formulae, I
certainly would take up arms in defense of clarity, simplicity, and unity.
“I like what is structured, clear and concise” (Henri Tomasi, composer,
1909-1971), and I hope you do too.

Itis, of course, with some trepidation that I publish advice on writing.
I can’t help wondering how many of my own recommendations I have
violated. With luck I will have the opportunity to revise the book for a
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second edition and eliminate some of its remaining imperfections. But
this is a task I will not be able to accomplish on my own. Please write
to me. I must have omitted issues you care about. And you will almost
certainly disagree with some of my advice. Moreover, the essays would
be enriched by a discussion of problems specific to areas other that those
I'am familiar with. I invite you to send me suggestions for expanding the
scope of the essays to make them better guides to writing and speaking
about other subjects (wth2@troi.cc.rochester.edu).

Added to the second edition. The main difference between the first
and second editions is that the latter contains a new essay, “Being a
Graduate Student in Economics.” I have added some material to “Writ-
ing Papers,” and I have rewritten “Giving Talks” to account for the in-
tervening changes in technology, as virtually all speakers use presen-
tation software nowadays; transparencies have virtually disappeared,
and blackboards are used very occasionally.
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1 Being a Graduate Student in Economics

Graduate advisors make the same recommendations to their students
over and over. They often feel that much of this advice should go without
saying, that they should not have to give it in the first place. But perhaps
it is unfair to expect that students should guess all that needs to be
done. What goes without saying may need saying after all. In fact, all
professors remember things they did as graduate students that they
wish they had not done, and others that they did not do and wish they
had. Yet, in retrospect, it is pretty obvious what was in their interest.

This is why I wrote these notes. I take up a number of issues in the
rough temporal order in which you, the graduate student, will confront
them in your studies. It is difficult to separate the short-term benefits
(writing a dissertation), the midterm benefits (getting the best possible
job), and the long-term benefits (having a successful career) of the rec-
ommendations I make, and I will not always indicate how the relevance
of each of them depends on the horizon.

Although most of what I say should apply to any graduate program,
some of it may be particularly suitable to U.S. universities, with which
I am the most familiar.

Not everything will agree with your experience in your department.
If in doubt about any issue, talk to your classmates and your professors.
In the early years of your program, for advice about courses and fellow-
ships, talk to your department’s director of graduate studies. For admin-
istrative questions, talk to your graduate secretary. Later on, when you
have an advisor, consult him or her.

1 Financial Support

Your acceptance to the program will usually include tuition and fellow-
ship support (stipend). Initially, a university-wide fellowship may be
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added to a departmental fellowship in an attempt to attract an excep-
tionally promising student, one who is likely to receive offers from
competing schools.

Support is usually offered for several years but its renewal each year
requires that you be in good standing. For instance, your grade point
average may have to be above a certain threshold. Also, you should
pass certain exams and reach certain milestones by certain dates; typical
among those are completing a research paper or having a dissertation
proposal approved by a member of the faculty.

The level of support you receive may be set for several years at the
time you are admitted, but in some schools, after your first year, it may
depend on your performance and be adjusted from year to year. Some
schools have one standard fellowship, but others have two; some offer
support at three levels, and others at more than three; some schools
fine-tune their support and have no set levels.

There is always a time limit for the support you receive. Four years
or five years are standard, and it rarely extends beyond the fifth year.
If you are not done then, it is up to you to find a way to survive. Antici-
pate your needs.

You may also have support from external sources, at least initially. If
you are a foreign student, you may be granted some from your home
country. The terms under which any money is awarded may include the
obligation to disclose all other support you receive. Both your depart-
ment and the agency providing external funding may make adjustments
down if you have other income.

There may be reimbursement clauses if you do not return to your
home country after completing your studies. In the longer run, you may
be better off having accepted lower support with no strings attached.
So, if you have the choice, think about your future flexibility.

In addition to your stipend, the following additional sources of
funding are often available:

« Internal research assistantships offered by your department. (Your
advisor, when you have one, may have access to money for that pur-
pose.)

* Research grants from external agencies for which you could apply.
Alist is available from the graduate office.

+ Teaching opportunities (listed below).

« Tutoring or mentoring undergraduates in yours or other departments.
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« If you are an empiricist, you may need special datasets and software
thatarenotavailable for free through the library. Your advisor, when you
have one, may agree to use his or her research account to purchase what
you need, or there may be department funds available for that purpose.
This is especially true if this material would be useful to several students.
The dean of graduate studies may also support such purchases.

If you have the choice between a teaching assistantship (TA position)
or a research assistantship (RA position), you may be tempted to choose
the latter over the former, thinking that it will help you develop skills
that are more important for your own research, but that really depends.
RA work sometimes consists of mindless tasks that will not benefit you
much. Get details before you sign up. Teaching can also be very useful
to your research.

2 Your Daily Life

2.1 Some General Comments
Different students experience difficulties at different points in the course
of their studies. The first year is trying for most. Not knowing what is
expected from you or how much to study, being envious of the accent-
less English of your classmates or being intimidated by their superior
background (some may have a master’s degree and some may have
published already), having to deal with disappointing grades—all may
contribute to the anxiety. Some students sail through coursework but
have trouble settling on a dissertation topic. Others may not shine in
the former but are at ease in formulating research questions, and have
no problem motivating themselves to explore topics on their own.

Absorbing knowledge is the main purpose of undergraduate educa-
tion. As a graduate student, your primary goal is creating knowledge.
Previously, you were asked to prove that a particular proposition was
true, the assumptions being carefully and generously spelled out for
you. Now, you have to formulate, and reformulate, your questions. You
have to imagine which statement may or may not be true. You have
to decide what to write down on either side of the implication sign.
It is a completely difference exercise. (Incidentally, if you have trouble
showing that a certain proposition is true, alternate between attempting
a proof and looking for a counterexample.)

If you are a foreign student, you have to deal with cultural issues
on top of academic ones. Recognize how U.S. universities and your
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universities back home differ. Certain behaviors that in your home
university might be discouraged, frowned upon, or even considered
completely unacceptable, may be the norm in a U.S. university. The
converse is true too. In some countries, the relation between an under-
graduate and a university administration, (at least as perceived by
the student,) is mainly adversarial. That will not be the case in a U.S.
university, and certainly not at the graduate level.

Most foreign students find it difficult to call their professors by their
first names, because it seems rude to them. Nevertheless, if you notice
that it is how a junior professor is addressed by the more advanced stu-
dents, that is probably what you should do too. Eventually, you will
have to make the switch; the longer you wait, the more difficult it will
be. Using first names does not show lack of respect. First names are
much less “personal” in the United States than in most other cultures.
Using first names will be the easiest with the young professors (in fact,
newly appointed professors often do most of their socializing with grad-
uate students), and I do not recommend that you use first names with
the senior professors unless they invite you to do so, and even if they
call you by your first name. Different departments have different tradi-
tions concerning how professors and students relate. Be attuned to your
environment.

In general, you need to be much more assertive than you were accus-
tomed to being in your home country, but you can be assertive and
respectful at the same time. Being successful in your program requires
you to take initiative.

For women, a useful resource is the newsletter put out by the Com-
mittee on the Status of Women in the Economics Profession, sponsored
by the American Economic Association (AEA). A similar newsletter for
foreign students is badly needed, although the great variety in back-
grounds might make it a delicate enterprize.

If your English is lacking, please take remedial courses right now.
I say “please” on behalf of my colleagues too because you would be
doing us a favor, in addition to doing yourself one. In selecting your
roommates, do not limit yourself to students from your own country.
Include some native speakers of English.

The path to publication is often arduous: you may have picked a truly
untractable problem; a reasonable research strategy in which you have
invested several weeks or months of hard work may lead to a dead end;
youmay not be able to get hold of the data that you really need. Later on,
you will have good reasons to be annoyed with the publication process,
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the time it takes, and the seeming unfairness of the referees. Why are
they so stubborn in not seeing how innovative your paper is? Don’t they
understand basic mathematics? And since you easily took care of the ref-
erees’ and editor’s requests, why can’t the journal accept your revision
now? This would allow you to put your paper down on your CV as
“forthcoming” when you enter the job market, but the editors do not
seem to care.

If you experience serious difficulties beyond the predictable stress
that is the lot of an overworked and impoverished graduate student,
you need to talk to someone. Talk to your friends and to your family. If
you feel awkward about confessing psychological problems, universi-
ties have counseling services that will respect your privacy. Use them.
If you are so distressed that you cannot function, you need professional
help. You may have to take a break, to go home for a while. But please
do not disappear without telling anyone (tell at least one classmate, and
tell the graduate secretary). Obviously, do not drop out of the program
without speaking to the director of graduate studies, and stop cashing
your fellowship checks if you have decided not to return.

It may be that you are not a good fit, in terms of abilities or interests,
for the particular program in which you enrolled. The sooner you recog-
nize and acknowledge this fact, the better. You may be able to transfer to
one thatis better suited for you at the beginning of your second semester,
or at the end of your first year. During the winter break, there is time to
make provisions to transfer. Do not wait until the end of your first year,
when it will be too late to enroll in another program for the following
September, or you may end up losing two years.

Most likely, you will need intellectual and emotional support
throughout your program. Your classmates will provide both—particu-
larly students from your home country. Also look to the other students in
your field, your cohort in general, and your family back home obviously.

Conversely, of course, offer your assistance to your classmates in
need. They may not admit to having difficulties. Be perceptive. Extend
your hand.

Do not take refuge in your apartment, isolated from your classmates.
With any luck, there will be a critical mass of students working on
subjects similar to yours and with whom you will have productive
regular exchanges. Talking with your fellow students will help you dis-
cover your strengths and weaknesses. Most of them study other fields,
where research traditions and methodologies differ, and you will better
understand the benefits and limitations of your own approach.
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2.2 Courses You Take

Inyour first year, you have no choices concerning the courses you attend.
Series in microeconomics, macroeconomics, and econometrics consti-
tute the central and obligatory curriculum in most programs, often com-
plemented with a course on mathematical techniques (“Mathematics for
Economics”), and your schedule may allow you to take one elective in
the second semester or third quarter. In the second year, most of your
courses are electives. That is when you start focusing on one area. There
will also be distributional requirements, whose purpose is to ensure that
you do not specialize too quickly.

Exams on the core curriculum are the most important ones in some
programs, and they are given at the end of the first year. In other pro-
grams, the critical ones are field exams, and they are given at the end
of the second year. You have to pass these exams to be allowed to con-
tinue. If you fail on your first try, you usually have a second chance a
few months later. If you fail again, you will typically be asked to leave
the program. At that point, your record may entitle you to a master’s
degree (even though your department may not have a separate master’s
program), so you will not leave empty-handed.

Although fulfilling the course requirements takes the first two years
of most programs,! you may be able to start research in your second year,
in the context of some course you are attending. A paper you write to
satisfy a course requirement may develop into a regular research paper.
It may even end up as a chapter of your dissertation.

Research is your principal activity from your third year onward, but
you will also have teaching obligations and opportunities.

By the time you leave your program, you should have attended most
of the courses your department offers in your area of research, broadly
defined. That includes some courses that were not covered in your field
exam when you took it, some courses that you did not have the time to
attend in your second year, some courses taught by faculty who joined
your department after you met the course requirements and passed the
field exam, and some courses taught by visiting faculty. You should con-
tinue to strengthen your mathematics background by taking or auditing
courses in the math department.? Courses in others schools or depart-
ments (business school, statistics, political science, philosophy) may be
relevant too. Courses on applied subjects are a good idea whether you

1. European programs differ significantly in that respect, as many have a much more
limited list of course requirements.
2. You will find suggestions on T. Sargent’s web page, <http:/ /homepages.nyu/ts43>.



Being a Graduate Student in Economics 7

are a theorist or an applied economist. In a small department, you may
end up with as wide an exposure as you would in a large department
if you take advantage of all of its offerings. But the focus should be on
building general skills as opposed to learning facts.

You do not have to formally register for these additional courses.
In fact, you will not have the time to work for a grade. You already
know that the benefit derived from a course that you audit is but a frac-
tion of the benefit derived from a course that you take for credit. Keep
up with the readings and do some of the assignments, even if you do
not turn them in. The more challenging ones are of course the ones
you should pick. This will certainly require self-discipline. Be realistic
though. Assess whether you will have the time. If yes, commit yourself
to the course. There is no point registering for a class if it is likely that
you will have to drop it.

Having a broad knowledge of economics, knowledge that extends
beyond your area of research, is very valuable for many reasons. Ours is
a very vast subject, as you will see by stepping back a little. For instance,
scan the program of the annual Allied Social Science Association
(ASSA) meetings. You will discover many sessions on topics that are
totally unfamiliar to you.

Also, you never know when a technique or a result that at first sight
did not seem very relevant becomes critical. If you are a theorist, experi-
ence with applied research will help you formulate interesting research
questions and keep you away from the ivory tower. If your work is
mainly empirical, an appreciation for theory will help you establish the
solid foundations that your model needs. Knowledge outside your area
of research will allow you to better interact with your fellow students,
your professors, and your future colleagues and enlarge your potential
teaching expertise. You will be a more attractive candidate when on the
market; more important, you will develop into a better economist.

More immediately, these courses are a good opportunity to make
yourself known to professors other than your advisor. Impress them
with your clever comments or smart answers to their questions. Do
not overdo it though, as you may end up disturbing the flow of the
lecture and prevent the professor from presenting the planned material.
Also, do not show off. Professors on whom you have made a good
impression will speak up on your behalf when the faculty meets to
discuss fellowship support or the job market. It happens too often on
those occasions or in informal discussions that a colleague mentions
being aware of a student taking his or her class, only to add that the
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student never spoke up, so there was really no way to tell how good or
interested the student was. The exam could have helped in that respect,
but it may not have been given yet. Besides, exams don’t come close to
telling us everything there is to know about a student.

During your research, you may need help with the literature or with
techniques that professors have discussed in class. They will be much
more responsive if you have shown prior interest in their subject. Giving
you a private lecture about a topic presented in a class you did not attend
is not how your professors want to spend their time.

You will need to ask some of them to write letters of recommendation
when you are on the job market.

You will also need to compose a dissertation committee.

These are many reasons already why you should be more than a
name, or a face, in your department.

2.3 Teaching

You will be required or asked to be a teaching assistant (TA), usually in
undergraduate classes, but also in some graduate classes when you are
more advanced in your program. You will learn much by beinga TAin a
graduate class. You will discover that the only way to really understand
something is to explain it (not the other way around). Being a TA will
give you an opportunity to get to the bottom of issues that so far you
had (unfortunately) managed to avoid.

Compiling a good record as a TA is helpful also when you are on
the job market. Potential employers want to know whether you will
be an effective teacher. Business schools are particularly demanding in
that respect. Your department probably collects statistics on the perfor-
mance of TAs, and may even rank TAs on the basis of feedback from the
class—in particular, the students’ formal course evaluations. If English
is not your native language, concrete information about how well you
did as a TA can be included in your application package to reassure
universities that your language skills will not get in the way of clear
communication. (One of the purposes of the interviews at the ASSA
meeting is determining the English proficiency of the candidates.) Even
if you are seeking a nonacademic job, the ability to interact well with
colleagues will be necessary to land the job that you deserve.

Teaching can be another source of letters of recommendation from
faculty you assisted. Such letters are particularly useful if you guest-
lectured in an advanced course, since the professor may also be able to
comment on your mastery of the material.
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The lectures you prepare now will be there for you to revise and use
after you graduate and start teaching, thereby facilitating the transition
to your life as a professor.

Departments offer a number of teaching opportunities:

1. Compulsory TA work, which may be a precondition of the financial
package you received when admitted. These obligations vary widely
from department to department. In some, they start in the very first
year and stretch over several years. In others, you will be free of them
during the important first year, and they may be limited to one or two
years. Teaching assistantship usually means grading, holding recitation
sessions and office hours, and perhaps giving one or several lectures
(for example, when the professor is out of town). The amount of work
very much depends on the number of students you will be responsible
for; also, there is a wide range in what professors expect. Try to get that
information.

Additional teaching assistantships, for which you may get additional
remuneration, may be available.

2. A math (or statistics) review class for incoming graduate students
just before school formally starts, offered by most departments. To be
assigned this course, you will naturally have to demonstrate proficiency
in the subject—you will have been among the best students in theory
courses—and your English has to be good.

The course is usually intensive and you will need to devote much
energy to get ready for it. During the period in which you deliver your
lectures, you will not have any time for anything else. However, you
will greatly benefit from the experience. It will also look good on your
CV that you have been trusted with this assignment.

3. Summer courses for undergraduates. Some of them are basic courses
(introductory economics; intermediate micro or macro), which are
taught regularly. In some departments, you may have the opportunity
to submit a proposal for a course. Whether it is accepted may depend
upon how many students register for it, and whether it is confirmed on
actual enrollment as the start date approaches. It is obvious that you will
not be assigned the course if you have not shown interest and ability in
the related graduate courses that you have taken.

4. Evening courses, which may be an additional possibility.

5. Individual professors whose courses you have attended may ask you
to give a lecture in their graduate class if you have done well in it.
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6. Teaching opportunities in neighboring colleges and universities. If
they are satisfied with your performance, they will invite you to do it
again. This will be good, since the preparation time will be considerably
less on the second or third round.

7. Teaching in your home country, when you return for summer vaca-
tion. It should be a short course, however, since you need to spend time
in your department doing research, in close proximity to your advisor.
You advisor’s summer travel schedule will make it more complicated
than you think. Try to coordinate with him or her so as to maximize over-
lap of the intervals when you are both in town.

Obviously, accumulating extensive teaching experience will be at the
expense of your research, and that should not be your priority unless
your objectiveis to get a teaching job. Your research is really what counts
to get into a high-level research university. You will be expected to take
teaching seriously, but whether you get in will be decided on the basis
of your research record and promise.

2.4 Workshops and Visitors

Attend workshops Attend all workshops and seminars in your field,
whether or not they are on your specific subject. Most won’t be anyway.
Read the papers that will be presented.

Ask questions. It will be hard at first. You may feel that you should
defer to the professors and to your older classmates. You may fear that
your questions will not be very good, that they will expose your lack of
knowledge and understanding of the subject. Therefore, to get practice,
start with clarifying questions. Most likely though, if you are confused
about some point, so are others in the audience. Your classmates will
tell you they were glad you asked.

Also, by itself, asking questions will help raise your interest in a
seminar that you may not find too exciting. You have opted to spend
an hour and a half in a windowless room, so try to make this time
as productive as possible. Don’t sit in the back of the seminar room,
disengaged and ready to leave.

Attend seminars in other fields too. Some seminars in the business
school or the political science department may be relevant as well.

Meet visitors Insome departments, you will be given the opportunity
to meet with the visiting speaker, especially as your own work reaches
maturity, and even more so if it is related to the speaker’s. That should
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be an additional reason to read the paper that the visitor will present,
perhaps others that he or she has written, as well as papers that consti-
tute the background of the visitor’s presentation. Prepare questions.

Also, be ready to talk about your own work. You may get very useful
comments from someone who often will have a different perspective
from that of the faculty you know. When you are getting close to enter-
ing the job market, meeting with speakers will help you advertise your
accomplishments. Mainly, it will teach you how to do so, since these
occasions will serve as practice interviews. The circumstances will dif-
fer from actual interviews in a number of respects (you will not have
a blackboard then; you will be facing a committee of more than one
individual, and the stakes will be higher). Nevertheless, these one-on-
one meetings will be useful preparation. You can also send your paper
ahead of time to a visiting speaker. In writing these notes, I asked sev-
eral of our recent graduates for comments on their experience on the job
market. A most frequent comment was that they had found meetings
with visitors extremely valuable in the preceding years. To fully benefit
from the opportunity, do not wait until your last semester. Your third
year is not too early to start signing up occasionally.

At first, you will feel uncomfortable, but practice will help. Undoubt-
edly, some visitors are difficult to approach, but these too provide a
useful experience. You may also meet a visitor as a group, with one or
two fellow students, especially on the first few occasions. You may invite
the visitor to the neighboring coffeehouse. Most students find that vis-
itors are quite responsive, and they enjoy the interaction. The pleasure
is mutual. After returning home, visitors often make a point of writing
that they were glad to meet with students. It is also not uncommon for
visitors to take the initiative and ask to meet students when planning
their visits.

These occasions will help you negotiate your transition to being a
professor. The image you need to project when on the job market is that
you are ready to be a professor: you have the maturity that allows you to
discuss economics with established professors in such a way that they
think of you as one of their own.

Seminar speakers usually come for a single day, but some visitors
may stay longer, from a few days to an entire year, providing great
opportunities for you to learn about new subjects, interact with new
people, and get comments about your work from people with different
expertise. You may have shown your work to quite a few people already,
but you will find that every new reader makes points that have never
been made before. Visitors are free of their usual duties and may be
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quite accessible, sometimes more so than your own professors. Here,
too, you may meet with a visitor as a group, but for a visitor who stays
more than a few days, individual discussions are certainly possible. Ask
your advisor to arrange a meeting. Even better, be bold and knock on a
visitor’s door to set up an appointment yourself. But youneed to do your
homework first: consult the visitor’s web page; read his or her papers.

2.5 Working with Classmates

In some courses, joint homework is encouraged, which is good. You
may also write papers with classmates, but it is preferable that your
job market paper not be written with a fellow student, or with a faculty
member. How is the recruiting committee supposed to disentangle your
contribution from that of your coauthor? The problem is compounded
if you and your coauthor are not in the same graduating class; your
coauthor may already have graduated. Committees, rightly or wrongly,
will tend to think of your coauthor as the senior partner.

That being said, I can cite very successful careers that began with two
students writing joint papers.

For healthy long-term relationships with your coauthors, and
although your respective contributions cannot always be equal, it is
preferable that they not be too unbalanced. At least, if your collabora-
tion extends over several papers, they should not be too unbalanced on
average.

In the evaluation of files for renewal or promotion, it is certainly not
true that a joint paper with k coauthors counts for ﬁ of one paper.
Some discounting of joint work does occur but it is not very substantial.
My empirically minded colleagues proposed that you will be credited
with up to three-fourths of a paper on which you have one coauthor. So
will your coauthor. Moreover, you will progress much faster by having
coauthors.

Moreover, the friendships and collaborations you form in graduate
school will be a most rewarding source of intellectual exchange and
support throughout your career.

So, do write papers with your fellow students, but have other projects
too, and let your job market paper be your own.

2.6 Where to Study

In your first or second year, you most often will not be assigned an office,
but as early as your second year, you may be given one to share with one
or several fellow students. If that is not the case, donot hide in the library
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stacks or at home, emerging only for the lectures and the exams. You
need to be in regular contact with your classmates, to discuss courses,
class assignments, and other aspects of the program. It is because of
these exchanges that you will understand what a particular course is
all about, that you will learn what a grade from a particular professor
really means, and that you will be spared an entire weekend trying to
solve a homework assignment whose statement is critically flawed by
your professor’s typing mistake. Ask the more advanced students to
share their experience. If there is an economics library, you are likely to
bump into other students there, and that may be a good place to study.

When you are eventually assigned an office, your officemates are a
group with whom you will obviously interact regularly. But until then,
do not show up in the department only for the weekly seminar in your
field. Stop by even if you have nothing specific to do there. Have a cup
of coffee with the classmates you run into. Peek in your advisor’s office
and say hello. Tell your advisor about an exciting paper you have just
come across, a new conjecture you have formulated, or some progress
that you have recently made in solving a problem. Your advisor may or
may not have the time to chat with you for very long, but that does not
matter. During the course of a five-minute conversation in the hallway,
you may get an important reference, or a critical insight, or even the key
to the solution of a problem that you have been struggling with for a
week. It may save you several days of frustration.

These interactions will help your advisor remain aware of what is
happening in your life, and your advisor will be grateful for them.

Participate in the department’s social activities: the yearly picnic,
the holiday parties. Attend the named yearly lectures given by famous
people, even if their topics are not directly relevant to your research.
You should not have to be told to time your vacation so that it does not
interfere with a conference in your field that is held on campus. Attend
the social events connected with the conference. These are important for
gaining practice talking about your work and other people’s work in an
informal setting, as well as for networking.

Obviously, you need to take vacations, and putting aside your re-
search entirely for a while is not a bad idea. However, do not go away as
soon as classes end in the spring, only to return when they resume at the
end of the summer. You will fly home with the best intentions to get work
done, but students invariably confess to having studied little or not at all
when at home. Even though there is always email to stay in touch, you
probably will not accomplish much when far from your department.
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3 Doing Research

3.1 Getting Research Ideas and Writing

Always read with research in mind. That is, read each paper not just
to find out what’s in it but, also and rather, what’s not in it. Read it to
identify the various ways in which it can be improved. What you should
look for are not only the conclusions the author was able to draw, but
the conclusions the author was not able to draw. What questions is the
paper not answering? Read with a pen (pencil, yellow highlighter) in
your hand. When you are still taking courses, add to each of your home-
work assignments one or several questions that are your questions. Try
to answer them. After reading each paper, ask, “So, what are my ques-
tions?” Whether you can answer them is a different matter of course, and
the really interesting questions usually do not have easy answers. But as
you will discover, a very simple question that (surprisingly) nobody has
asked yet can be very interesting. Also, answering an interesting ques-
tion does not always require superior feats of scholarship. There are
many examples in the history of economics, some of which completely
changed its course. You might be making a big mistake by dismissing
a simple question for being too simple. Reading the Nobel citations
should easily convince you of that.

Attend seminars as early as you can. You probably will not have any
time for that in your first year, but in your second year already you will
be able to attend a few. From your third year on, attend them regularly.
Once again, attend each seminar with an eye as to whether you can get
a project out of them.

Download papers as they become available on the web pages of jour-
nals. You can subscribe to email lists of journals for articles in press
and for working papers. Science Direct is a user-friendly site. Learn to
use library resources such as EconLit, SSCI, and SRN. For new papers,
look at <http: //repec.org>. Also, check the individual web pages of the
researchers who are important in your field.

Do not spend all of your time reading, however. Any paper you
read builds on others that you do not know and will want to read.
When reading those, you will come across others that you may feel you
should read too. Stop. You will certainly acquire a vast knowledge of
the literature, but that will be at the expense of your creative work.

Always have some project to work on. It may not yet be the big project
that youneed, but you will get some satisfaction from solving questions,
and you will gain practice in figuring things out and writing down the
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answers. Besides, you never know how a project develops. The twists
and turns that research takes may well transform what looked like an
easy exercise into a nontrivial and interesting one. Subtle issues may
arise that you had not noticed at first, and you may develop ideas for
generalizations. As it evolves, a mundane project may become worthy
of your full commitment.

In fact, have several projects to work on. When frustrated or disap-
pointed with one, you can turn to another. On the other hand, do not
have too many projects; if you do, you may not finish any one of them.
New ideas are always more exciting to work on. Resist the temptation
to forever drop older projects and jump into new ones. But do drop a
project if your new ideas look much more promising.

Some of your research projects will lead nowhere, and disappoint-
ments will occur. When you have successfully tackled a problem, there
is also the risk that someone else has already solved it, has published the
answer, or is about to publish it. Brace yourself for these possibilities.

Occasionally, you will discover that a subject has been developed in
parallel in a field other than economics, such as operations research,
mathematics, and computer science. Economists may not be aware of
this literature, and conversely, economics literature may not be cited
there.® The terminology used in different fields to designate the same
concepts is not uniform, and searching the web does not guarantee that
you will find out if you are duplicating someone else’s work.

On the other hand, researchers in other fields often ask questions that
are quite different from the ones we economists ask, ignoring issues
that are central to us, focusing on others that we do not perceive as
central.* Even though there may be overlap between your work and
previous work, it is rare that earlier writers have addressed exactly the
same questions, or have sought an answer in exactly the same way. For
instance, there usually is a wide range of modeling choices that one can
make. These modeling choices may affect the generality of the answer,
but each may be worth pursuing. Your paper may notbe as important as
you were hoping, but some of it can probably be salvaged. Swallow your
pride and repackage your results so as to bring out what is specifically

3. Fairness, matching theory, and cost allocation are examples with which I am familiar.
4. Mathematicians sometimes ask questions that we perceive as technical, or that we
avoid having to face by imposing assumptions that (we feel) do not limit very much
the interest of the answers we get. Computer scientists obviously address computational
issues, whereas economists are often satisfied with results stating the existence of certain
objects. Normative concepts that we take for granted are not discussed in these other
literatures. Efficiency is an example here.
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yours. Acknowledge priorities that have to be acknowledged. You may
not have been aware of some previous literature when you wrote your
paper, but that is irrelevant: you have to rewrite it as if you knew it. Do
so and move on. Finally (and yes, I know that this is small consolation
when you have just been scooped), if you had this excellent idea already,
there is no reason why you shouldn’t have others.

It is not useful to begin writing a paper with a particular journal in
mind. The unexpected changes of direction that a research project can
take as it develops makes this pointless. It is when your paper reaches
completion, when you have most of the results, that you can start think-
ing about an outlet. Most journals do not require submissions in their
format until a paper is accepted, but the style of your paper should
match that of the journal you approach. You may have to submit your
paper to several journals in succession, and in the process of widening
the scope of your search for an outlet, you may have to make important
adjustments in its style. After your paper is accepted, and in preparing
the final version, follow the explicit formatting and stylistic guidelines
of the journal.

3.2 Presenting Your Work and Circulating It

Presenting your work Asyoucomplete your papers, look for opportu-
nities to present them. You have surely already shown most of it to your
advisor and to your friends. A seminar in your own department will be
your first important public forum. Before that, you may also speak in a
student seminar series, or a lunchtime series. These are often less formal
(also shorter, perhaps one hour instead of the very common hour and
a half for regular seminars) and presenting work in progress is encour-
aged. If thereis no such series, why not get together with your classmates
and set one up? In a small department, enlisting speakers to make it a
weekly event may be difficult, but it does not have to be held weekly.
Hold it every other week, or monthly, or whenever someone is ready.

If you are a foreign student, you may have the chance to present a
paper when you are back home during a trip over the summer.

Also, be on the lookout for conferences. Lists of future events are
available on the web. Some departments provide funds to advanced
students for the purpose of attending conferences, although receiving
some may require that you be on the program.

You will gain experience and confidence with conference presenta-
tions. However, choose them judiciously. If you are aware of specific
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things that would improve your paper and you are able to carry out
these improvements, it is counterproductive to present it in front of
people who are important in the field. Don’t show work in progress just
for practice. A poor performance may be the main memory that some-
one in the audience retains of you for a long time. The next opportunity
to correct a negative impression may lie many years ahead.

Circulating your work Every paper you write has been inspired by
some previous work, and you will want to have the authors’ comments.
You should seek them, but do not do so until you have your advisor’s
green light. Do not waste an occasion to make a good impression on
people whose opinion you care about—and will care about for several,
perhaps many, years—by sending a flawed document.

When you start circulating your paper, it is often better to proceed
sequentially, at least initially. Send it first to a few people who are likely
torespond and make suggestions. Those are people whom you have met
in person, or people who have been responsive to such requests in the
past. Obvious candidate recipients are fellow students who graduated a
year or two before, and with whom you had a good relationship; some
faculty in related fields whose courses you attended, especially if you
did well; people you have met at conferences (you may have shared a
session); people who visited your department and to whom you showed
an earlier version of your work on that occasion (they may have given
you comments and remained curious how it developed.)

Keep the version of the paper that you sent out on file, as some of
the comments you get may refer to specific lines on specific pages; the
reformatting that your intervening revisions entailed may have shifted
the part of text to which a comment refers to a different page, which you
may have trouble identifying.

Revise your paper according to the comments you get, and send it to
a few more people. You may once again get suggestions. Revise it again.

After the suggestions have dwindled to a few minor comments, send
it to a wider audience.

By proceeding in this way, you avoid duplication of efforts on your
readers’ part, saving all but a few of them from struggling with an
ambiguous definition or with a proof that you could simplify. That is
nice to them. Also, at each round, you make a better impression than
you would have otherwise, and that is good for you. If there is a prob-
lem somewhere in your paper, it is better to limit how many readers
see it.
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Similarly, if you are about to present your paper at a conference for the
first time, do not necessarily circulate it then. You will often receive com-
ments there that will lead to a better version. That is the one you should
circulate. As your paper gets more polished and you have presented
it a few times already, your confidence will increase that everything is
done correctly, and you can start allowing it to be posted on conference
websites (instead of only posting the abstract). Then, interested partici-
pants may look at it ahead of time and give you feedback based on the
complete version.

After you start circulating your paper, it is in the public domain. Any-
one can work on the open questions you raised, or attempt more general
results, and that is another reason to not present unfinished work. If you
had a good chance of doing so yourself, you may be deprived of the
opportunity. You should also carefully consider when to post the data
you have painfully collected. You may want to fully exploit it before
making it public. Ask your advisor what is the best strategy to follow.

It is very possible of course that you will get no comments. Do not sit
on the paper forever waiting to get some.

There is another reason why you should consult with your advisor
before circulating your paper. It is that your paper will affect the per-
ception that others have of the quality of the work done under his or her
direction. Even though we all understand that receiving a paper does
not mean that the work has been formally and fully endorsed, your
advisor prefers that the best possible image of his or her research group
be projected to the outside world. Advisors do not only have the inter-
est of their current advisees in mind. They also care about the interest
of their future students, their own reputation, the reputation of their
department, and how their field is perceived in the profession.

3.3 Submitting Your Papers to Journals

Similarly, do not submit your paper to ajournal without consulting your
advisor. There is some strategizing in choosing when and where to sub-
mit your work. Your advisor will help you weigh all the considerations
that go into selecting the right journal. There should be a good match
between paper and journal in several dimensions, and obviously there
cannot be a perfect match in all dimensions. Trade-offs will have to be
assessed. These dimensions are:

1. Subject matter. Whether a particular journal has published in your
area of research is an important consideration. Submitting your paper
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to the journal in which the papers that directly inspired yours appeared
is natural: the journal is more likely to have knowledgeable associate
editors on its board, and these editors to have access to referees who are
competent and have an appreciation for the subject. Also, some journals
value being perceived as the main outlet for a particularly successful line
of inquiry, having published the papers in which it originated.

Afield journal has the advantage of ensuring that people in your area
will become aware of your work, but there are benefits to publishing in a
high-level general-purpose journal; there, you will be noticed by people
in areas different from yours. Over time, a mixture is best.

2. Methodology and style. You should consider whether your contri-
bution has potential policy implications, or applications, or whether it
should mainly be seen as theoretical or technical. How formal or discur-
sive your style of writing is should affect your choice too.

3. Quality and rank. Whether your paper has a reasonable chance of
being accepted matters. There is a significant random component to
acceptance decisions, however, and you might as well attempt to benefit
from this randomness by shooting somewhere above your perception
of the quality of your paper. This is especially so as this randomness will
play against you on other occasions.” In any case, you may not be the
best judge of the quality of your own work. The ranking of the journals
in which you publish is important. Publishing in a higher-rank journal
gives young authors more visibility, and it counts when promotion is
being considered.

4. Response time. The response times of journals vary significantly (but
there is a lot of variation from one journal to the next). When you are on
the job market, it will be particularly valuable for you to have an accep-
tance or a revise-and-resubmit. (Whether the paper is actually published
does not matter.) Submitting a paper in your third year is a reasonable
objective, so that by the time you are on the market you have a good
chance of having an acceptance. But an acceptance from a second-tier
journal when you have every right to expect a job in a first-tier uni-
versity will not contribute much to securing that job. In fact it may be
counterproductive; a publication in a low-level journal may send the
wrong signal about the quality of your work and your ambitions.®

5. Later on, once you have ajob, if you are not facing any critical deadlines, such as tenure
review, you can afford also to take more risk.

6. A few short years after you graduate, as you start hearing the deafening ticks of the
tenure clock, the timing of your submission and where you submit will become critical
again.
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5. Long-term publication objectives. When choosing a particular journal
for a paper submission, you need to think about where you will submit
your next one if it is close to completion. You should not overwhelm a
particular journal by sending it several chapters of your dissertation in
short succession, even though it may well be that the journal would be
a legitimate outlet for each of them. Journals seek some diversity in the
authors they publish, and you should seek some diversity in the outlets
you choose.

A paper can be submitted to only one journal at a time, and it is a
serious breach of ethics to approach several journals simultaneously.
(On the other hand, books can be submitted to several publishers at
once, but you are not there yet.)

3.4 Dissertation

Nowadays, the role of the document called “dissertation” is quite lim-
ited. It is no longer intended to be an in-depth study of a particular
subject, composed of chapters attacking it from several angles. A disser-
tation is simply a set of essays, whose thematic link is often very tenuous,
if it exists at all. (Later on, I warn against being too dispersed in one’s
research, however.) That is why the generic title has become “Three
essays in labor economics,” or “Three essays in game theory.” Three is
most common, but there is nothing obligatory about that number either.
Thereis also no universal law that dictates how long a chapter should be.

In any case, do not set out to write a dissertation but, instead, write
papers. In fact, just begin working on one, which you’ll find a much less
daunting task.

How you parcel your work into individual papers for submission to
journals is what is important. That is separate from how you package it
into the chapters of your dissertation.

The one remaining advantage of a dissertation is that you face no
space constraint. It is where you can put on record material that you
will suppress, or that referees will ask you to suppress, from your first
published papers. Your dissertation will stamp a date on it. Tedious and
routine calculations from which there is little to be learned, the detailed
protocols or lengthy questionnaires of an experimental study, the raw
data on which an empirical study is based, an alternative way of proving
some result are examples here. Most readers of your papers will not
be interested in this information. Some may, of course, which is why it
should be available. You can also use your web page for material that
you will not publish but that is complementary to your published work.
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Afocused and crisp study, making one point in a clean way, is optimal
for submission to journals. However, on the job market, you are more
likely to impress your potential employers with an in-depth study of
one problem, showing all of your findings, with all the steps of your
proofs, data collection, or econometric subtleties, and their multifaceted
implications. Thus, your job market paper is typically too long and
detailed to be submitted in its entirety.

Joint work with a fellow student or with your advisor can be part
of your thesis. However, you may find it personally more satisfying to
include only essays of which you are the sole author, even though this
will result in a thinner document.

4 Your Advisor

4.1 Selecting Your Advisor

It is usual for a graduate student to approach a faculty member that
he or she would like as his or her advisor.” However, a professor may
approach a student who has impressed him or her in class. Most often,
however, the formal advisor-advisee relationship emerges from succes-
sive exchanges that progressively gain in depth: a class discussion is
a frequent first step; a conversation in the professor’s office may be
the occasion for a more personal interaction; a class assignment that
the student has taken beyond what was required may be the source
of follow-up questions from the professor, on which the student may
further expand on his or her own. If you take initiative, and do so repeat-
edly, the professor is much more likely to be willing to take on the formal
responsibility of being your advisor.

These interactions may even evolve into joint work—a note perhaps,
or more substantial joint research. At some point, and this is the ideal
way in which these kinds of relationships grow and solidify, it has
become obvious that the professor should be your advisor. The formal
step may only be taken months later however, when the graduate secre-
tary sends you a form to fill out and you have to put down a name in the
box labeled “Advisor.” Needless to say, obtain that person’s approval
first.

An obvious prerequisite for you to ask a professor to be your advisor
is that you have taken the advanced course or courses this professor
teaches. You should be familiar with the professor’s research program.
The professor may have been on leave during your second year, which

7. In fact, some students enroll in a program with a particular advisor in mind.
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is when you would normally make the connection, or may not have
taught the material that interests you that particular year. Then, if you
really want to work with him or her, attend the course in your third
year. Even if you do not take it for credit, as you will probably have
satisfied most requirements by then, follow it assiduously. Come to
the lectures regularly and show up on time, perhaps do some of the
homework assignments; certainly, do the readings and participate in
class (although you may want to let the second-year students answer
questions first).

Some students show up one day in a professor’s office with a com-
pleted paper, perhaps feeling that they have to demonstrate their worth
and independence first. They certainly achieve that, but why not do
so through superior performance in the professor’s classes (in the way
discussed earlier)? Although delivering a finished paper to a professor
makes the point, it can’t be the optimal way to learn to do research.
Surely, there is something to gain from interacting with faculty. So why
deprive yourself of the opportunity? The advisor is there to advise, not
just to put his or her stamp of approval on work that you have done on
your own. Besides, you may be on the wrong track entirely. So, you are
taking an unnecessary risk by not talking to anyone.

Having an experienced and well-known senior professor as advisor
will give you greater visibility when you are on the market, but junior
faculty will be more available to spend time with you.

4.2 What You Should Expect from Your Advisor

What you can expect from your advisor ranges from tips on writing,
to practical recommendations on specific research questions, to gen-
eral intellectual guidance. Your advisor will help you judge whether a
line of research is likely to be productive, and, when you are engaged
in a specific project, evaluate the chances that a conjecture is true and a
proof correct. Your advisor will instruct you in the protocols of research,
suggesting that you verify a proof by working out an example and
reminding you to explore variants of your hypotheses and verify their
logical independence, seek applications of your general theorems, look
for different datasets, use different econometric techniques, and perform
additional statistical tests.

You will also benefit from your advisor’s experience concerning cer-
tain questions that are not the subject of any courses and for which there
is no manual to consult, and yet are critical to your training: familiariz-
ing yourself with professional etiquette, dealing with ethical issues
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such as a possible conflict of interest in writing a referee report, decid-
ing which conferences to attend, and advertising your work are exam-
ples of such issues.

You can also expect encouragement when you are doing well and
support when you are not.

How frequently will you meet with your advisor? This varies greatly
among advisors, and different departments have different traditions in
that regard. It depends on you too. Some advisors will ask that you
make an appointment. Others have an open door policy and will talk
to you when you stop by if he or she is available. So, you will meet
your advisor anywhere from a few times a semester to several times a
week. At critical times, at peaks of your creativity, when you are making
fast progress on a paper, or conversely, when you are in the doldrums
or frustrated with a project that seems to go nowhere, the frequency of
your meetings with your advisor will increase. As the job market nears,
you will see your advisor more often too.

If there is a specific question you want to discuss with your advisor,
write it down first. Doing so will sharpen your understanding of it. It
may even solve that question, or help you formulate a more general or
interesting one.

Your advisor will also advertise you and your work. When you are
on the market (perhaps before that, if your work develops early), he or
she will tell or email colleagues about you, in addition to writing a letter
of recommendation.

4.3 What You Should Not Expect
You should not expect your advisor to provide you with research topics.

Professors may of course supply some in classes you take. They may
for instance raise questions that came up in their own work and that
they did not have the time to handle or could not solve, and encourage
or challenge students to attempt a solution. An advisor may suggest
research ideas if he or she perceives an advisee as floundering, in order
to get him or her started, or restarted. The advisor may point out certain
papers that have recently come out and seem to open up interesting
avenues of research, without stating particular questions to investigate.
If the student still has trouble generating such questions, the advisor
may be more specific.

However, formulating your own questions is something that you
should get in the habit of doing from the very beginning of your graduate
studies. Papers based on your own ideas are what you need to write.
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Research does not occur in a vacuum, and undoubtedly the questions
that you ask will be closely related to subjects discussed in classes you
took, in seminars you attended, or in conversations you had with fellow
students and professors. Those can be your starting point but as your
research develops, you will get better at formulating research questions
that are both tractable and interesting, and they will be more and more
often entirely your own.

Your research may begin with a joint paper with your advisor, and I
have seen successful job applications in which the job market paper was
in fact coauthored with the advisor. However, this is risky. The obvious
reason is that recruiting committees will wonder about the contribution
of each of you. How much credibility should one attach to the advisor’s
assurance in his or her letter of recommendation that you contributed
more than your share? Such assurance is very common, but think about
the advisor’s incentives; why not make the unverifiable and virtually
costless claim that he or she has contributed less than 50 percent of the
work if it helps the student land a better job?

Do not think that your advisor will check all your proofs or verify
how correctly you conducted your empirical study. Your advisor may
go over some steps of an argument, or ask you to show some parts of
proofs on the board in his or her office. However, successive revisions of
some aspect of a paper will often impact on others, which will have to be
adjusted repeatedly. You cannot expect your advisor to go through the
multiple successive drafts of your paper with equal care. The purpose
of the first two years of your program and of the qualifying exams is
to certify you as ready to engage in research: at that point, you can
set up a model, manipulate data, and do proofs, and you understand
the principles of good writing and of clear exposition. (Similarly, do
not expect referees to have verified all your calculations and proofs.
Ultimately, you alone are responsible for what’s in your paper. A lenient
referee who recommends too quickly that your paper be accepted is not
doing you any favors.)

There are of course many components to the process of research, and
it would be unreasonable for your advisor to demand perfection from
you at the first shot. Your advisor is there to accelerate the process. But
you are not entitled to as much help on your second paper as you got
on your first one, and as much help on your third paper as you got on
your second one.

Your relationship with your advisor will evolve with time, as you
mature as a researcher. It is only when confronted with a particular issue
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and having dealt with it inadequately that you will really understand
the advice you received from your professors or read in manuals. Your
advisor will remind you why an issue is important and what to do
about it, but he or she will get impatient with repeated inadequacies in
dealing with problems that the two of you have already discussed. For
that reason, make sure you fully understand your advisor’s suggestions
before you leave his or her office. If your cultural background demands
that you pretend understanding even when you don't, set it aside no
matter how difficult that is.

Your advisor is not your proofreader either. When examining your
work, you advisor will certainly point out typos and occasionally correct
your English, but that is not his or her job.

If your research is sufficiently close to your advisor’s, he or she prob-
ably knows most of the papers that have been written on your subject.
But even then, your advisor will often not be aware of all of them. It is
up to you to track down the relevant work. Consult the web pages of
authors who are active in the field and of journals that tend to publish
in the area. Inspect the programs of the relevant conferences. You have
more time to do so than your advisor does. Bring the papers you found
to his or her attention. On the other hand, your advisor is more likely to
make some useful connection with older literature and help you recog-
nize how your contribution fits in the history of the subject. Altogether
though, you will (or should) soon be the world’s expert on your subject,
not your advisor.

Most advisors will encourage you to develop your own ideas and will
not insist that you follow the specific research program that he or she is
engaged in. That is the reason why you will end up being your advisor’s
instructor on your subject. On the other hand, it is dangerous to choose
a research topic in which no one on the faculty has any expertise.

Itis not your advisor’s mission to turn you into a future Nobel winner,
but to help you identify your weaknesses and overcome them, discover
your strengths and make the best use of them—in short, to realize your
potential.

Over the several years during which your advisor will perform this
role, he or she will have many occasions to make the points that I dis-
cuss here. However, your advisor cannot constantly be on your back,
checking that you are following his or her advice. Ideally, a piece of
advice should be given only once. Your advisor is not your mother.

Or your valet: Claude Henri de Rouvray, Comte de Saint-Simon
(1760-1825) instructed his valet to wake him every morning with this
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admonition and encouragement: “Levez-vous, Monsieur le Comte,
vous avez de grandes choses a faire” (“Rise, Monsieur le Comte, you
have great things to achieve”). You should get up on your own.®

You may discover at some point that the match with your advisor is
not as good as you originally thought. Your interests or your advisor’s
may shift; or your advisor is not able to provide the support that you
need. Formally dissolving the relationship may be awkward, and you
have to develop one with another professor, who eventually will become
your main advisor. The formal switch does not have to occur right away;
wait until you have accomplished sufficient work under that second
person’s supervision; the switch will be easy then.

An advisor’s leave of absence can be a serious problem for you if it
occurs at a critical stage of your research. In our field, mobility is high,
since we need nothing more than pencil and paper. Your advisor may
take a job elsewhere, leaving you stranded. If you have not yet started
research, you most likely will be better off selecting a new advisor. If
you are sufficiently advanced in your research, however, make arrange-
ments to follow your advisor (although your diploma will be awarded
by the university where you are enrolled). Your personal circumstances
may make it difficult to move. If you have a family, the cost may be
prohibitive. You should then make extended trips to visit your advisor.
By “extended,” I mean at least one week long. A three-day trip may
indeed not be very useful. During such a short period, your advisor’s
commitments may not allow for more than one meeting.

5 Job Market

For answers to the many questions that you may have about the job
market—including statistics concerning salaries, terms of employment,
and dress code for interviews and campus visits, even the minutiae of
etiquette at the dinner table—an excellent source is Cawley 2008. I add
only a few comments.

No matter how well things go during their studies, almost all students
have a hard time dealing with job market stress. Unless you are one
of the handful of superstars that the market produces every year, the

8. Saint-Simon is the founder of a proto-socialist movement that played an important role
up to the nineteenth century, even influencing Léon Walras. A ruined aristocrat, he is said
to have also relied on his valet for financial assistance. Your advisor not being your valet
means that you will have to seek this kind of help somewhere else. The same comment
applies to advice on personal matters. Providing such advice is not your advisor’s job.
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experience is likely to be filled with uncertainty and anxiety. It will
involve a lot of waiting: waiting for interviews, for invitations to campus
visits, for job offers. You will travel to cold and distant outposts, where
you know no one, only to face roomfuls of people determined to ask
you questions that you cannot answer (they are not really, but that may
be the way you will experience them anyway).

But these emotions will be mixed with the excitement of entering a
new phase of your life, standing at the cusp of new responsibilities and
opportunities. The experience will have its enjoyable moments too. In
fact, it probably will be many years until you receive as much attention
as you are getting when on the market. Also, you will learn much from
it, about the research of others, about your own research, and about
yourself.

Incidentally, if you have not submitted your job market paper yet,
wait until the end of the process to do so. At each campus visit, you
will receive suggestions for improvements. Revise it as well as you can
after each such occasion. When you are done with the whole search
process, your paper will be in much better shape than at the beginning.
If you have recently published a paper, you will be tempted to present
it; a journal has certified its quality after all. However, you can’t present
published work except as an introduction to substantial newer material.
If you just received an acceptance for your job market paper, you can
still present it of course. In fact, let your interviewers know the good
news.

In any case, brace yourself for the trials and tribulations of the job
market, and try to focus on your work. Keep revising your papers, and
keep practicing your talk.

Throughout the process, update your web page as needed. The infor-
mation supplied in October in the packets sent out by your department
is not necessarily what members of search committees will limit them-
selves to. They may visit your page at any point. In fact, the further the
process advances with you, the more they will want to know about you.
They may for instance read the papers that they did not have the time
to look at in the early rounds. They should be able to download them.
Thus, if you complete a paper that you felt was not sufficiently polished
to post at the beginning of the process, update your page. If you receive
an acceptance from a journal, update your page.

Here too, do not make any decision concerning the job market with-
out consulting your advisor. (I should qualify this, and say, do not make
any important decision without consulting your advisor, but since you
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may not always know which ones are the important decisions, do not
make any decision without consulting your advisor.)

A graduate secretary will tell you what you need to do and inform
you about your department’s internal deadlines. A very important one
is when to submit your CV for inclusion in the packet sent out by the
department. Respect these deadlines. There is no reason why he or she
should have to chase you for the document. The graduate secretary will
also collect information about job openings, and will forward to you
messages from schools about positions.

A professor in the department is also assigned the job of placement
director. The graduate secretary and the placement director generally
hold a meeting early in the fall to walk you through the steps of the job
search process. During that whole period, they will answer questions
you may have.

One of the other functions of the placement director is to take calls
from search committees in other universities inquiring about the fields
of specialization and the quality of the students on the market in your
department. This occurs in November and early December. Information
about job market candidates is collected separately by faculty members
calling their colleagues and friends in other departments, one of the
functions of search committees being to aggregate that information.

5.1 When to Be on the Market

You will want to know how long it takes to write a thesis, but the
important question really is how long it takes to get ready to be on
the market. I do not have statistics, but casual empiricism suggests that
time-to-market has significantly increased in the last ten years. A good
proportion of students used to finish in four years; five or six years is
most common now. It is reasonable and desirable to make four or five
a target, but on the market there is little discounting of what you have
accomplished if you take six years instead of the five you may have
aimed for. The increase in the depth of your research and the additional
maturity that this extra year will allow you to gain will more than com-
pensate for the fact that you did not finish quickly. The best candidates
arrive with publications on their résumés, and this should be a strong
reason for you to attempt to do the same. Six years may be longer than
you expected when you enrolled, but immediate financial considera-
tions set aside, if a sixth year means getting a job in a school whose rank
is significantly higher, it is worth it. Seven years raises eyebrows, how-
ever, especially if you cannot show a commensurate amount of work.
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Abetter question than how long it takes to write a thesis is how much
work you should have accomplished to be on the market. One paper
may be enough, but it had better be outstanding. Two substantial and
polished papers is common at the time of application, with some evi-
dence of other work. By the time of the ASSA meeting, most job market
candidates can show a third paper at an advanced stage of completion.
However, how many papers you have written is much less important
than their originality, their depth, and their execution.

Determining when you are ready to go on the market may be delicate,
since the development of your work is unlikely to follow a linear path.
Instead, you will have spurts of productivity with long stretches of daily
grind in between. The main idea for a paper, perhaps the central result,
may occur to you in the course of a single weekend (although it may
take months to develop it fully and to draw all of its implications).
By the way, this is one fact about research that should keep you from
discouragement when things do not go well. You may feel that you have
nothing to show for all the work that you have put into a project. But it
has rarely been in vain. Think of it as an investment. The returns will be
unpredictable in their timing and magnitude. You need to be patient.

Early in the fall, when you have to decide whether to go on the market,
youmay have done almost but not quite enough work. Should you take
the chance? This is of course when you should have one of those impor-
tant conversations with your advisor. Although the paper you intend
to use for the job market will typically not be quite done in September,
by October you should have a document that you feel comfortable send-
ing out. The main results have to be in at that point. Obviously, personal
considerations—financial or otherwise—may affect your decision, and
you may have to weigh them against purely academic ones. Your advi-
sor will help you assess the academic consequences of your decision,
but the ultimate choice is yours. Nevertheless, do not ignore the firm
advice not to go.

For sure, do not go on the market with the idea that if things do not
work out, you can return the following year for another shot. You should
be ready, and return only if you have no choice. People will remember
a failed attempt and wonder what went wrong.

Also, position yourself so as to start your career in the best possible
department. Climbing up the hierarchy of schools with hard work is
possible, but uncertain, slow, and difficult. In the higher-ranked schools,
you will have better colleagues and students, more opportunities to
teach courses that interest you and help you grow as a researcher, and a
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broader range of seminar series, with a greater chance that one will be in
your very field.

A small number of postdoc positions are available. Such a position
is most useful if, at the same time, you land a regular job in a desir-
able department. Many departments will let you reap the benefit of an
additional year of research, free of TA obligations, and the tenure clock
will not start until you actually join them. (Some postdocs are two-year
appointments and itis not as likely that a department that offered you an
assistant professorship will let you take such a position for both years,
but usually turning a two-year postdoc position into a one-year post-
doc is possible.) Do not worry about the department whose offer you
accepted; they will find a way to cover the courses that they were hoping
you would teach. When you eventually assume your position, you will
have developed your intellectual capital further and be a more valuable
asset to them.

Of course, you can also take a postdoc without going on the market
at all, and seek a regular position from your postdoc position. A one-
year postdoc position will give some time to complete papers and to
get some acceptances from journals. However, if you were also offered
a tenure-track position that does not meet your expectations, it is very
risky to turn it down to accept a postdoc instead, in the hope of getting
a better job after one year of additional research. First, some postdocs
come with some teaching obligations, so you may not be totally free;
look at the terms carefully. Second, you will have to prepare yourself
to go back on the market almost immediately after you move, without
much time to start new projects, or to develop relationships with new
people from whom to ask additional letters of recommendation. You
will incur the costs of moving (financial, emotional, in terms of time)
twice in a short period.

5.2 Your Application

Résumé Do not list every paper you have ever written. You may indi-
cate work other than your dissertation in order to show the breadth of
your interests, but if you do, you should be ready to talk about it intel-
ligently during the interviews and fly-outs. You should also know how
the subject has evolved since you did the work. During an interview,
you cannot say that because you wrote a paper for a second-year class
assignment, you do not remember it well and are not ready to answer
questions about it.
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Similarly, do not put down all of your incomplete papers, even if you
apologize for their state by listing them “in progress.” Including one or
two such works is acceptable, and even desirable, since it shows that you
have a research program. By definition of a program, incompleteness is
expected. But there should be substantial results in each of the papers
you list.

Although the topics of your various papers need not be closely
related, in your job applications your identity should be clear. Your
potential employers need to know who you are. The interest in your
work does not come from an abstract entity, such and such school, but
from specific flesh-and-blood individuals. Your advocates are likely to
be people who see you as strengthening a particular area in their depart-
ment (usually theirs). Thus, if you wrote a paper on social choice for a
second-year course, but then specialized in macroeconomics, the paper
will only be of marginal help to you. As an undergraduate, youmay have
written or even published a paper in a completely different field. Again,
this will be useful testimony about your ability to negotiate the process of
writing, submitting, revising, and publishing, but it willnotbe weighted
very heavily by the group of researchers that you are hoping to join.

If your paper develops a theoretical model that you then test empir-
ically or experimentally, they will want to know whether your future
work will maintain this balance or will veer toward the theoretical or
the empirical. Having demonstrated both skills will be an argument in
your favor, but do not dilute your support. Doing too many things may
mean that you do none of them with sufficient depth to impress anyone
in any field.’

Dissertation abstract Each summary of a chapter should begin with a
concise statement of the problem you are addressing. Obviously, there is
no space for a review of the literature, but you should cite one or two crit-
ical references. Do not use minuscule font to write more. In your opening
sentence, state the question you set out to answer. Your main findings
should be easy to pull out from the text. You may print in different type-
face (italics, for example) each of your central conclusions. As always, a
reader should be able to find out what you have done without reading
the whole document. Picture this reader: she has a pile of files sitting
on her desk, her assignment being to recommend to her department

9. The same comment applies later on, when the tenure decision comes. If you have
dispersed yourself too much, it will be difficult to identify letter writers who will speak
with a strong voice on your behalf.
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candidates to interview. There is no way she will have the time to take
a look at more than a few of the papers themselves, let alone read them;
many of them will pertain to subjects that she knows little about. You
need to grab her attention even if she only skims your application.

Sometimes, the evaluation of the applications is parceled out among
faculty members according to fields, and whoever is assigned yours
may have a very good understanding of your work.

Recommendations Recommendation letters are very important. The
letter from you advisor will discuss the totality of your work. It will
explain its significance, sometimes in terms different from yours in
your own papers, and often with the hyperbole that has to be absent
in your own statement of accomplishments. It will explain its genesis.
A good letter is one that emphasizes the independence and the matu-
rity that you have shown in formulating the questions you addressed,
developing the skills you needed, and meeting the various conceptual,
technical, and emotional challenges that you faced along the way. If
you have shown initiative throughout the program, it will certainly be
mentioned. Your being an active participant in classes and workshops
will be noted. The letter will also discuss your personal character, work
ethic, and collegiality, as well as the quality of your English and your
record as a TA or an RA. Letters from other members of the faculty will
often be more limited in scope.

Approach faculty ahead of time for their letters. A couple of months
before they are needed is not too early. A professor who does not know
youwell will be reluctant to accept. Also, aletter full of generalities about
you, or that does not go much beyond your performance in coursework,
will not help you. Schedule your job market practice talk in your depart-
ment at least two or three weeks before the letters are due, since profes-
sors will often wait to have seen you in action to write their letters. But
having attended a seminar you gave is still little information on which to
base a recommendation, and it will show. You need to establish connec-
tions with professors much earlier than the fall semester of the year when
you are on the market. Bring them your papers as you complete them.

Recommendations are not usually tailored to schools, with the writer
showing more enthusiasm in letters destined to lower-ranked schools.
However, in special circumstances, a generic letter can be modified to
fit a specific position for which a student seems to be particularly well
suited.
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Recommendations for the job market (and later, to support a contract
renewal or a promotion) are often revisions of previous ones. Someone
who has already written on your behalf will be much more likely to
be willing to do it again than someone who has to start from scratch.
You may have requested recommendations in the second or third year
of your program—say, for a grant or a research fellowship application.
These are easy letters to write because they only call for a belief in the
candidate’s potential achievements, not a discussion of actual achieve-
ments; yet they do require that the writer be able to say a few specific
things, and adding to them later on so as to turn the letter into a proper
recommendation for the job market will be less work.

A letter of recommendation can be written by someone outside your
department. It could be a person with whom you corresponded about
your work, or met at a conference where you presented it, and who com-
mented on it in complimentary terms, beyond what politeness seemed
to require. It speaks well of a student that his or her work is already
known beyond his or her own department. If the person has initiated
an exchange with you, there is a much better chance that the person is
sincere. Your advisor may have independent confirmation of the good
opinion that the person has of you. If you have taught outside your
university, a letter from that institution could also offer independent
and credible testimony on how well you fulfilled your obligations.

Research statement Although in your résumé, you may precede the
description of your various papers with a short paragraph unifying
them in a general research statement, a more substantial and separate
statement may also be included with the application. This could be an
important document, since it will help the committee grasp the scope of
your research program, the significance of what you have accomplished,
and your ambitions.

5.3 Mock Interviews

Most departments arrange mock interviews. The practice is extremely
valuable. Do not miss it. You will be surprised how intimidating it is
to suddenly face a row of your professors, even though you have taken
classes from most of them and have often interacted with them since,
and the interview occurs within the confines of your own department.
The committee will stay in character during the entire interview and
will give you feedback only when it is complete. That is how you should
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approach the experience too: pretending that itis the real thing. You may
be asked tough questions. Be grateful. If your department arranges for
several interviews for each student that day, you will probably notice a
significant improvement in the way you handle them as you go from one
to the next. This is certainly what we observe on our side; the learning
curve is very steep.

For practice, put yourself in the shoes of your interviewers, and make
a list of questions that they could ask. At various points when develop-
ing your work, you were forced to make assumptions that you would
have preferred not making, but you have since forgotten about them.
Your interviewer may hone in on those, however, and challenge you.
Refresh your memory and stand ready to justify why you proceeded as
you did.

5.4 Where to Apply

Just like a high school student applying to college in the United States,
you should have “reach schools” (where your chances of getting a job
are limited), “target schools” (from which you can legitimately expect
interest), and “safety schools” (schools that will be lucky to get you).

Schools in your home country will be particular significant to you,
but you have to be careful in approaching them or in responding to
their inquiries. Even if you eventually want to return home, starting
your career in a top university is very beneficial. It will allow you to
make connections that will be a useful resource to you throughout your
career, and to experience academic life as a faculty member and not as
a student. So, do not antagonize your home universities by feigning
interest if you have none at that point. The U.S. academic market is
much larger than most markets—in fact, significantly larger than all
others—and there may be only a handful of universities in your home
country where you would like to end up. Do not ruin your chances by
behaving inconsiderately.

In particular, if you get a job offer from a prestigious U.S. university
that dominates them, do not string them along. If a school in your home
country has scheduled you for a fly-out, let them know that you will
most likely accept the offer you have just received. They may or may not
cancel the fly-out. For them too, a long-term relationship is at stake here,
and they may want to take advantage of the opportunity to get to know
you at that point. Whether or not you inform them of the offer you have
received, they will eventually know about it. If you don’t volunteer the
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information, it will be obvious to them when they do that your main
objective was to get a free trip home.

Until an offer is officially confirmed, you should go on with your job
search. A phone call from a chair that a department has voted to make
you an offer is not enough to remove yourself from consideration at
other schools, whether or not in your estimation they are less desirable.
Offers have to be approved by university administrations, and issues
sometimes occur that cause delays or even derail the process. You need
to get a letter confirming the offer. Each offer comes with an expiration
date. You should inform of this offer any school that you have visited
and that you would prefer.

There is in general no good reason to apply to a department whose
offer you know for sure you will decline.

Many schools will hire with no field constraint and search for the
best possible candidate. When a school advertises in a specific field,
understand the job description broadly.

Most schools will not hire their own graduates (at least not initially),
and that is good for both sides. Your professional development requires
that you move on.

In any case, there remain plenty of schools where your candidacy is
legitimate. JOE (Job Openings for Economists) is the place where you
will find all positions advertised, but there are other sources.

5.5 Early Fly-Outs

You may be offered a fly-out before the ASSA meeting, without a face-
to-face interview or with only a phone interview. Indeed, some schools
pursue their preferred candidates aggressively, inviting them for cam-
pus visits in December. Early interest from a school certainly signals
that you will be particularly welcome there, and you should keep that
in mind when making your final decision. But you should consider with
care an invitation for a fly-out before the main market activities, no mat-
ter how flattering. Accepting it may be counterproductive if you are not
fully ready. In the course of the ASSA interviews, you will have to deal
with a whole gamut of questions about your work, many of which will
likely come up again during your campus visits. Giving good answers
during these visits matters the most. The ASSA interviews will give
you the opportunity to practice and polish your answers. You deprive
yourself of the experience by accepting an early fly-out. In any case, the
department that invited you early will not withdraw the offer to visit
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if you indicate preferring a fly-out after the ASSA meeting. The depart-
ment is also unlikely to extend an offer to you before the ASSA process
takes its course, even if you did well when you visited. You are unlikely
to accept such an offer before knowing what your opportunities are.

5.6 Interviews at the ASSA Meeting

Logistics If your first interview is at 1:00 p.m on Thursday, do not
plan to arrive that same morning. You should arrive on Wednesday.
The ASSA meetings always occur in early January, when weather dis-
ruptions are frequent. Your plane may be delayed or even canceled. You
may miss a whole day of interviews. Arriving early will eliminate the
risk of having to reschedule interviews. Rescheduling may not be pos-
sible anyway; even if it is, you may end up facing a reduced committee,
or squeezing an interview tightly between two others, delivering three
mediocre performances. Also, you will be more tired from travel, which
will negatively affect how well you do. Finally, you need to study the
map of the city where the meeting is held, identify where the hotels are
and where your interviews will take place, and review their entrances
and elevators.

Be on time for each interview. Do not underestimate how long it
takes to come down from the twentieth floor of one building and climb
up to the twenty-fifth floor of the building on the adjacent block; eleva-
tors will be packed with hundreds of people negotiating overlapping
itineraries. A five-minute wait for an elevator is not uncommon. Half
an hour between two interviews is barely enough unless they are in the
same hotel. You also need to reflect on the interview you just had before
jumping into the next one. You have to collect your thoughts or yourself
if things did not go well, and indeed, some interviews are likely to not
go well. Be ready for that and do not get too upset. If possible, schedule
one hour between two successive interviews.

Interviews take place in hotel rooms, in the living room of a suite, or
in an ordinary room. You will be offered a chair and a glass of water
but some of your interviewers will be sitting on the bed; the circum-
stances will definitely be awkward. Some schools will conduct several
interviews in parallel, their faculty being divided in groups assigned
to different fields. One group may be in the living room of a suite,
and the other in the bedroom. Your interview may be disrupted by
loud conversation next door or bursts of laughter. The TV could even
be on.
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Some interviews take place at interview tables in a reception hall.

Your interviewers will often be dressed casually, but you should not,
although I do not see the need to wear a suit, except when you interview
with a business school. (Some disagree with me on this point and would
recommend the suit.)

Get an idea ahead of time of the composition of the committee, to
help you pitch your presentation at the most appropriate level. Often
you will have been sent the names of your interviewers (although last-
minute additions or subtractions to committees are frequent). Consult
their web page, identify their fields, check the relevance of your work to
the papers they may have written. An interview may start with questions
asked by a committee member who has perceived a connection between
his or her work and yours. Being able to talk about this connection will
be a very good way to begin a meaningful conversation.

Types of questions you face To prepare yourself, make a list of, say,
one hundred questions (I really don’t think that it's too many) that an
interviewer may ask you. Prepare answers.

In a job interview, there will often be at least one member of the
committee whose main field is the same as yours, but sometimes there
will be none. Addressing a mixed audience requires particular skills.
The same comment applies to your job talk, since it will be attended by
the entire department, and most of the audience will be quite unfamiliar
with your field. Also, do not assume that they have read your paper.
However, on most committees, someone will have read enough of it to
be able to ask you specific questions.

In a heterogeneous committee, one person—whoever is closest to
your field—will typically take charge of the interview, with the others
limiting themselves to the occasional follow-up questions, and to gen-
eral questions. If the committee is composed entirely of people in your
area, questions will come from all of its members.

Facing a heterogeneous committee, there isno way you can pitch your
presentation at a level that will fully satisfy everyone. That is not your
fault and everybody understands the difficulty. Start without technical
jargon, but be ready to go into technical details if asked. You may well
lose some of the committee then, but that is acceptable if it is in response
to a specific line of questioning pursued by one of its members.

Most of the questions that you will face will concern your job market
paper. A paper is an answer to a question: “What is that question?” You
will also be asked what your paper means to the field: “What are the
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most significant points of your job market paper?” You claim that your
results are important: then, “How will it influence the way people think
about the subject and affect the direction of future research?” Some
questions will address very specific aspects of your job market paper
and will be quite technical, but you will also be asked questions that
go beyond the work you have done: “What is the next step in your
research program?” The committee does not expect you to stick to this
program—one needs to have the flexibility to adjust a research program
as it develops—but it is nevertheless good to have a vision of where
to go.

Other questions will be meant to test how quick you are on your feet.
Some will be provocative and perhaps sound aggressive: “What is the
weakest part of your job market paper?” “Which assumptions are you
the least comfortable with?” “Which dataset would you have preferred
working with?” The committee wants to see that you have the ability
to put yourself above your work, that you have perspective and can
recognize its limitations, and that you have enough self-confidence and
modesty to discuss how your paper can be improved.

Your interviewers will want to find out how broad your knowledge
of economics is: “What interesting papers have you read lately?” The
committee expects more than the classic references in the field or the two
or three papers that obviously inspired your dissertation. They want to
see that you have an active interest in economics as a whole. Citing
only those sources will not help convince them that it is the case. Some
subjects are amenable to high-quality research without much appreci-
ation for economics as a whole being needed; a good mathematics or
computer science background may suffice. One of the purposes of this
kind of questioning is to figure out how much of an economist you
really are. At the faculty meetings where offers are decided, the intel-
lectual “externalities” that various candidates are likely to generate are
always mentioned and debated.

Some of the questions do not have right and wrong answers. Your
interviewers want to see what strategy you would follow in addressing
them. If you are stumped, admit it. Do try to address the question; you
may be able to provide elements of a possible answer. If the complete
answer eludes you, recognize the fact and accept it. Being defensiveinan
interview or during your job talk is always perceived badly. Pretending
you know when you don't is the worse thing you can do.

Be attuned to the reactions of the committee and make adjustments
in what you say, and how you say it, as a function of what you observe.
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In answering questions, you will often have to make choices to go
one route or another. When in doubt about whether you should state
a definition or describe a previous finding, simply ask your committee
what they would prefer. Ask “Would you like me to state the definition?”
and “Should I give you the intuition for the proof?” and “What about
another application?” These invitations will shift some of the burden of
the exchange onto them. The questions will force them, and help them,
to get involved.

Too often candidates launch into a high-speed recitation of all the
details of their models. Don’t. You will soon have done your spiel so
many times that it will certainly be the easy course of action. But the goal
is not to cram into the half hour of the interview complete descriptions
of the three essays in your dissertation. Rather, it is to engage the com-
mittee in a conversation about your research. When you talk to a friend
about your work, you would not embark in an enumeration of all of
your assumptions. She will quickly lose interest. You need to intrigue
her with some question that she can understand, and impress upon her
that the question is important and your answers interesting and not
obvious. She will listen if given the opportunity to interact, to ask ques-
tions. By inviting her to question you, you are more likely to keep her
interested long enough for you to be able to communicate what your
research is about.

In summary, a conversation, not a recitation, is what a successful
interview is. If it is an exchange, a give-and-take with the committee,
they will already perceive you as a colleague, and not as a student. The
key is engaging them.

Your questions to them In the last few minutes of the interview, the
committee may invite you to ask questions about their department. Stu-
dents often answer that they already know a lot about it by consulting
its web page. I find that to be a very acceptable answer. At that point, too
little time remains to have a meaningful conversation about the issues
that you will want to be clarified if you are offered a job.

It is certainly true that not all issues that you are legitimately curi-
ous about are discussed on a department’s web page. Your salary is
one of them, but you can’t bring that up. However, you can ask about
terms of employment that would enhance your professional develop-
ment. Examples are whether course release is offered in the first year
of an appointment, whether one-semester leaves are awarded at the
beginning of the second contract, whether junior faculty are involved
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in organizing workshops, and whether joint teaching is possible or
encouraged.

Fly-outs are a much better occasion for you to ask the multiple ques-
tions of this type. And many more can be asked after you receive an
offer. Then, you need to fully understand the terms of your contract.
You can also attempt to influence them. Hard bargaining on your part
will not make a good impression, but as economists, we also know and
accept that you will be looking for the best opportunity for yourself.

You should address your interviewers as Professors, unless they
suggest otherwise.

From the interviews on, there is little that your advisor can do for
you. At that point, schools will make their decision about you on the
basis of what they have read of your work and of how you conducted
yourself in the interviews and fly-outs. You are essentially on your own.

5.7 Campus Visits

When you receive an invitation for a fly-out, call or email schools in the
neighborhood (in same state, say, if you fly from across the country) that
have interviewed you to ask if they would like to take advantage of your
proximity to offer you a campus visit. It is proper for you to do so. They
will save money and it will be less stress for you. Don’t underestimate
how trying the process will be. Avoid unnecessary travel. Resist the
temptation to accumulate miles on your frequent-flier program.

Before each campus visit, return to the web page of the department
and learn in greater depth than at the interview stage about its fac-
ulty, its prominent professors, its seminar series, and its strengths and
weaknesses.

You will be scheduled to meet many members of the faculty. Most of
the professors in your field will be on your list, but there will be some
in other fields. You will also meet the chair of the department and the
dean of the college. Each appointment will usually last for half an hour.
You will be asked again about your work, but you also will often be
told about the department and the university. Your schedule is likely
to include some preparation time (half an hour) to allow you to collect
your thoughts before the seminar. If the interview that precedes this
important time-out runs late, point it out so that it does not impinge on
it too much. However, if the conversation is going well, pursue it; it may
mean that one more person will speak favorably of you when the faculty
meets to discuss offers. Also, ask to check the equipment before your
seminar. It always takes a few minutes for the room to be ready. Up to
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five minutes is not rare. The seminar will almost always last an hour and
a half, but in some departments, an hour and a quarter is the tradition.

You will have lunch with a group of two to four faculty members
and dinner with another group of similar size. Meals will be a quite
different experience. Your potential colleagues will try to learn a little
more about you as a person. They may ask what your hobbies are,
whether you like country music or cross-country skiing. After all, many
years of daily interactions are at stake. They will also begin to advertise
their department and their city. If you are single, you can be sure that
it has an exciting night life, and if you have a family, that it is a great
place to raise kids. You will be told what it offers along the lines of
the nonacademic interests you have indicated. However, stay focused
and alert. Your paper, your research, and economics in general will be
discussed. You may not remember what you ate that day, even though
you will be taken to a nice restaurant.

6 Dissertation Defense

How do you know if you are ready to defend? By the time you are on the
market, you have completed at least two, often three, papers. Thus, it is
natural to expect that you will be done by the end of that academic year,
certainly by the end of the summer. It is really desirable that you defend
before you take your position, so as to better focus on settling down,
preparing your first lectures, submitting your papers, and so on. It will
be hard to finish at the same time that you are dealing with these issues.
So, when you are back from your fly-outs, talk to your advisor about
scheduling your defense. (Some employers make your title depend on
whether you have been granted your degree, and there might financial
incentives in your contract.)

6.1 Committee

Apart from the chair of the examination committee, who is usually
selected by the central administration of your university, the com-
position of the committee is usually up to you and your advisor. In
most schools, by rule, the chair is not a member of your department,
but in some schools, the chair is the advisor.

Your committee may have to be formed early on, after you pass the
qualifying exams, and all members of the committee will then follow
you as your research develops. Formal steps may be taken along the
way—you will have to prepare a progress report and present it to the
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committee, or there may be a “pre-defense” that is attended by the out-
side members—ensuring everyone’s involvement. Most likely however
only one person, your advisor, will follow your work closely. The other
committee members will be recruited at the very end of the process,
when the dissertation committee is formed and your defense scheduled
(a few weeks before the defense itself).

Your advisor is automatically a member (except in some rare
instances). As for the other members, ask faculty who have helped you
with your work. If no one except your advisor has given you comments,
think of faculty whose courses you have taken, especially if these courses
have been particularly relevant to your research and if you have done
well in them. Approach your committee members several months ahead
of the defense, because it is not easy to satisfy the multiple schedule
constraints faced by all members of a committee. This is especially so in
the summer when your defense may well be held. Also, the further off
the defense is, the less of a perceived commitment it is to the faculty you
approach, thereby increasing your chance of a positive answer to your
request. Inquire about the blackout periods when no defense can take
place—they occur mainly during the summer—and plan accordingly.

6.2 Defense

The format of the defense varies from department to department, even
within a given university. Its length is up to the chair of the committee.
Also, the chair has some latitude in how he or she runs it. However,
most chairs open the meeting by inquiring about the traditions of the
candidate’s department and follow them.

Most often, there is no public lecture. A defense usually consists of a
short presentation by the candidate (twenty minutes to half an hour, but
it canlast as little as ten minutes), followed by questions asked in turn by
the members of the committee. The central administration sometimes
recommends that these questions be asked by the committee members
in the reverse order of their intellectual proximity to, or involvement
with, the candidate, starting with the outside reader and ending with
the advisor. Each is given fifteen to twenty minutes, so that the entire
exam lasts approximately two hours. These individual question periods
vary widely, however. Some committee members may use the whole
time allotted to them; others may only ask a couple of questions. Your
advisor will rarely ask more than a few, and may not ask any, having
had the opportunity to do so for several years already. The chair often
asks none, but may ask some. Clarifying questions and interruptions
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from any member of the committee may occur at any point. As in job
market interviews, the first question is likely to be: “What have you
achieved in your thesis, and what is its significance?”

A PhD defense is always successful because the system is designed
that way. By the time you defend, you are ready. Your advisor will not
let you register for your defense until he or she thinks you are. Also, in
most universities, the committee members have received the document
several weeks ahead and have had the opportunity to request changes
that they feel are needed. Outside readers are sometimes required to
write a report beforehand signifying their approval of your work. Com-
mittee members are asked ahead of the defense if they see any reason
why it should not be held. Any serious objection should be raised at that
stage.

At the beginning of the defense, you will be asked to step out of the
room for a few minutes as the committee reviews procedural matters. At
the end of the question period, you will be asked to step out of the room
again, also for a few minutes, as the committee deliberates. The deliber-
ations may last longer than a few minutes, however, but not necessarily
because of any doubt the committee members have about your deserv-
ing the diploma. The most common issue concerns the changes to ask
you to make. Should you be required to clarify a proof, give better moti-
vation for a hypothesis, add an example or a diagram, run some addi-
tional regressions? Sometimes the issue of a distinction to be awarded
arises, or perhaps of a prize for which you could be nominated. Univer-
sity gossip may also be exchanged. The point is that there is nothing to
worry about. You will eventually be called back into the room and of-
fered the congratulations of the committee.

You may be asked to make changes in the days that precede the
defense. During the defense itself, issues will come up that require addi-
tional modifications, as just discussed. Some members of the committee
may have annotated your dissertation when reading it, and they will
hand you their copies. You should visit them in their offices in the fol-
lowing days to thank them for their participation, and ask if they have
additional suggestions for improvements.

You have a few weeks to make these changes before you deliver the
final version of your dissertation to the registrar. If they are substantial
enough, the chair may ask your advisor to sign off on them. Do not plan
to leave campus until these few weeks have passed.

Before returning home for a well-deserved vacation, spend a few
days exploring the city where you will live, and get the advice of your
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future colleagues as to where to rent an apartment for the next academic
year.

At the end of the summer, arrive on the campus of your new uni-
versity a week or two before school starts.

Congratulations, and welcome to the labor force.

Reference
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2 Writing Papers

Here are my recommendations for writing better papers. This chapter
addresses general issues of presentation and in its details is mainly con-
cerned with methods of describing and manipulating formal models,
not with writing up empirical work. However, as most articles begin
with the introduction and analysis of a model, I hope the points I make
here will be useful to all economists, irrespective of their fields—not just
to fledgling theorists.

The principles of good writing—simplicity, clarity, unity—are univer-
sal, but putting them into practice almost always offers several choices,
and advice unavoidably reflects personal tastes. Also, my recommen-
dations will occasionally be incompatible or inappropriate for your
particular paper. Judgment is needed. Exercise yours.

Clear exposition requires revising, revising, and revising again.
Undoubtedly, you will spend many months perfecting your first papers,
but this work is one of the wisest investments you will ever make. In
the future, you will face the same issues repeatedly, and the experience
you will have accumulated will help you handle them more and more
efficiently.

Do not assume that if your ideas are interesting, you will be read
whether or not you write well. Your paper is competing for attention
with many others that constantly land on the desks of the people you
hope to reach. If these people cannot see at a glance that they will gain
something from reading it, they will not even start.

Finally, putting your results on paper is not subsidiary to producing
them. The process of writing itself always leads to new knowledge.
Learn to write but also write to learn.!

1. I borrowed this formula from William Zinsser’s 1988 book, which I strongly recom-
mend.
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1 General Principles

Clarity should be your principal objective, and everything you do
should be directed toward achieving it. No one will read very far into
a paper if it is a burden. Make your paper inviting and convey your
message efficiently. Be both precise and concise. However, I do not have
a particular recommendation on how long a paper should be except
for “Make it as long as it needs to be: no longer and no shorter.” If
its structure is clear, length will not be a problem.? However, it is true
that journal editors are reluctant to accept papers that are significantly
longer than what they usually publish, and no matter how interesting
(you think) yours is, you will probably be asked to trim it down.

1.1 Write So That You Will Not Have to Be Read

By leafing through the article, a reader should be able to spot easily your
main findings, figure out most of the notation, and locate the crucial
definitions needed to understand each formal result.

A reader who has found your central point interesting and wants to
know more about it but has little time to invest in your work (no one
has several free hours to devote to it) should be able to grasp the novel
aspects of your model, your estimation technique, or your method of
proof by visual inspection—without actually reading the paper. Much
can be learned from a well-written argument by just glancing at the way
it is structured and identifying the central assumptions and the known
theorems on which it is based.

Think about the way you read a paper yourself. You probably do
not proceed in a linear way. Instead, you scan it for the results and
look around them for an explanation of any notation and terminology
you do not recognize or cannot guess. You do not like hunting for the
information.® Your readers have better things to do too.

1.2 Don’t Forget How You Made Your Discoveries

In presenting your work, draw lessons from the process that led you
to your discoveries. You do not have to reproduce this process in your
paper, but it is sometimes worth telling your readers a little about it. In

2. Even though this essay is much longer than the average paper, not all papers—except
in Lake Wobegon—can be shorter than average.

3. Atleast, this is how you will learn to read, and this is certainly the way your professors
would like you to read: look for the main message of the contribution and the general idea
of the proofs, and avoid getting bogged down in the details of the model or of the proofs.
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a seminar presentation especially, you can sometimes do more because
of the informality of these occasions and because a didactic tone is more
acceptable there than in a journal article. An explanation of how you
arrived at the formulation of your problem and at your results should
not, however, be a license to present a rambling discussion mixing nota-
tion, definitions, assumptions, and goals like the ingredients of a big
salad. Even worse is adding some semiformal algebraic manipulations
(tossing the salad?), and suddenly confronting us with: “We therefore
established the following result ...” As a reader, I feel as if I've been
mugged when that happens.

When finished, your paper will cover an arbitrary number of goods
and agents, general production possibilities, uncertainty, and so forth—
and nobody will understand it. If you read it several months later, you
will not understand it either. You arrived at your main theorem in small
steps—Dby first working it out for two agents, two goods, and linear
technologies, with no uncertainty and by drawing lots of diagrams. It is
also by looking at simple versions of your model that your reader will
understand the central ideas. Most likely it is these central ideas, not the
details of your proofs, that will help her in her own work.

1.3 Don’t Forget Your Errors
There is nothing like having misunderstood something to really under-
stand it, and there is nothing like having seriously misunderstood it to
really, really understand it. A bone is stronger where it has been broken.
Instead of being embarrassed by your errors, cherish them. Iwould even
say that you cannot claim to understand something completely until you
very thoroughly understand the various ways in which it can be misun-
derstood. It has been said before, and better: “Erreur, tu n’es pas un mal.”
Your readers are likely to fall victim to the same misunderstandings
you did. Remembering where you had trouble will let you anticipate
where you may lose them and help you give better explanations. In a
seminar, quickly identifying the reason why someone in the audience
is confused about an aspect of your paper may prevent a ten-minute
exchange that could force you to rush through the second half of your
presentation.

1.4 Demonstrate the Originality and Significance of Your
Contribution

Show that what you did has not been done before and that your conclu-
sions are not direct consequences of known results. Explain how your
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assumptions differ from those used in related literature and why these
are important differences, conceptually and technically. Cite the relevant
articles and tell readers how they pertain to your subject.

Explain what motivated you in your investigation but do not over-
explain or your readers will become suspicious.

When arguing for the significance of your results, great is the temp-
tation to present them with the utmost generality, with big words and in
gory detail. Resist it! Try instead to make your reasoning appear simple,
even trivial. This exercise in humility will be good for your soul. It will
also give referees a warm feeling about you. And most important, it will
actually help you prove your results at the next level of generality.

It is unfortunate that the trade-off between the space devoted to an
article in a journal and the time readers need to understand it is so
routinely resolved in favor of saving space. Frequently, the refereeing
process and the constraints of publication have the effect of eliminat-
ing from a paper much of what could make it easily comprehensible.
This may lead you to think that if your article does not contain at least
one difficult-looking result it is not ready for submission. Of course,
you are rightly proud of the sophisticated reasoning that has led you
to your findings. Nevertheless, work hard to make them look simple.
You may have just discovered that your beautiful and intricate proof
can be reduced to a three-line standard argument. Accept the referee’s
suggestion to simplify it, and find inspiration in Akin’s grace in han-
dling his disappointment in a similar situation (1995): “I would like to
acknowledge here the efforts of an anonymous referee whose sugges-
tions eliminated several beautiful complications and greatly simplified
the exposition. I am sure the reader does not share my regret.”*

1.5 Understand the Function of Each Component of Your Paper
Think carefully about how each part of your paper fits with the others.
Your title should be as descriptive of your content as possible.
Although most titles simply announce the subject, sometimes a title
may also describe the result. Is that possible in your case? Is it desirable?
“On the Number of Equilibria in Two-Person Games,” for example, tells
you what the paper is about, whereas “Generic 4X4 Two Person Games

4. As a young economist, it is natural for you to feel proud of the complicated things you
achieve. As you get older, you will become proud of the simple things you do—but not
because you will no longer be able to handle the complicated things!
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Have at Most 15 Nash Equilibria” (McLennan and Park 1999) also states
its result. Often it is not possible to preview the main message of your
paper so compactly, but it is always worth trying to do so.

Devote attention to your abstract, as many potential readers or lis-
teners will decide whether to become actual readers or attend your
presentation on the basis of the abstract. Keep in mind that abstracts
are also meant to be published and read separately from the paper
itself. They appear in the Journal of Economic Literature and may be repro-
duced in the book of abstracts given to the conference participants, on
the web page of the conference, or in the proceedings volume. List key-
words for the paper in order of declining importance. If they do not all
appear in your abstract, something is wrong: you need to revise the
list, or rewrite your abstract, or both. Also, if the first three or four key-
words are not part of your title, there should be good reasons for their
absence.

In writing your acknowledgments, be generous. Include the seminar
participant who came up with a particularly apt name for a condition
you introduced or directed you to pertinent references. However, you
should apportion credit among the various people who helped you
commensurately with the usefulness of their comments and the time
and effort they expended on your work. The anonymous referee who
sent you five pages of suggestions certainly deserves recognition in a
separate sentence.

The introduction to the paper should place your work in the context
of the existing literature on the topic and describe your principal find-
ings. Do not, however, start with a two- or three-page survey of the field;
your reader will want to know about your own contribution sooner
than that. Your language should be as plain as possible, and you should
skip the details at this point. If you have to refer to an important con-
cept whose formal definition is too technical for an introduction, put the
term between quotation marks. This convention signals readers they
need not worry if there are not acquainted with it, and that you will
explain it later.

Your review of the literature on which you build should not be a
mere enumeration of earlier articles. Give priority to the development
of the ideas rather than describing the history of your subject blow
by blow; although who did what and when should be included, it
should be unambiguously clear where you stepped in, as illustrated in
section 1.6.
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The body of the paper need not repeat all the points you made in the
introduction, but some reiteration is unavoidable. As for proofs, I do
not generally favor relegating them to appendices (see section 5.6).

Your conclusion should not be a rehash of the introduction. A com-
pact summary of your results and a statement of the main lessons to
be drawn from your analysis, however, are a good lead in to a general
discussion of promising directions for future work and, perhaps, a list
of specific questions to be explored. A table summarizing your results,
or, more generally, comparing the critical assumptions and main con-
clusions of your work and earlier papers on the subject may be very
useful.

In your bibliography, in addition to the specific papers your work
generalizes, cite the relevant background literature. If a good survey of
the subject is available, mention it. If you discover that they are relevant,
youmay have tolist certain papers that you did not use, even papers you
came across after you completed your own. One of them may contain
results that you discovered independently; in that case, you will need to
rewrite your paper to focus it on what is truly new. If your assumptions
are not exactly the same as those of the other writer—they rarely are—or
if your methods of proof differ, your efforts will not have been in vain.
The overlap certainly will lessen the interest of your paper, and you may
have to delete the overlapping materials. If you choose to keep them,
acknowledge the other author’s priority, note that you obtained your
results independently, and explain how they still add to knowledge of
the subject.

Finally, check your references carefully (the title of the latest version of
a paper you cite may be different from the title of the version you used),
and update them as papers get published.

The structure of your paper should be clear, as should the structure
of each section, subsection, and paragraph. A good way to see how your
paragraphs fit together is to summarize each one in a sentence. Does the
string of these sentences make sense? It should. Perform this exercise
also at the level of subsections, and then sections. But remember that
readers will not have the benefit of these summaries. Make sure that the
structure of the paper is clear fo them from what they see on the page.

1.6 In the Literature Review, Tell a Story; Don’t Enumerate
What follows is an illustration of the difference between an introduc-
tion that simply enumerates other authors’” findings—and bores the
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reader—and one that tells the story of how a succession of researchers
brought us progressively closer and closer to the resolution of an impor-
tant mystery; one more step, yours perhaps, and the mystery is com-
pletely solved.

Enumeration Author 1 shows that on the domain of all games satisfy-
ing Condition 1, Nash equilibrium is not guaranteed to exist. Author 2
shows that on the domain of games satisfying Condition 2, existence
may not hold either. On the domain of games satisfying Condition 3 and
in the two-player case, Author 3 shows existence. Here, we investigate
the case of three or more players under Condition 3.

Narrative On the domain of all games satisfying Condition 1, Nash
equilibrium is not guaranteed to exist (Author 1). Since in applica-
tions, payoff functions usually satisfy certain restrictions not implied
by Condition 1, the question arose whether nonexistence of equilibrium
persists when these restrictions are imposed. Unfortunately yes, at least
for payoff functions satisfying Condition 2 (Author 2). This condition
is frequently met, as it is equivalent to production functions exhibiting
decreasing returns to scale; decreasing returns to scale are typical of the
industrial sector that is a concern of this paper. Of course, if returns to
scale decrease “sufficiently fast,” payoff functions may satisfy the strong
form of Condition 2 known as Condition 3. Recent empirical work sug-
gests that Condition 3 may, indeed, often be met. Is existence recovered
under this condition? The answer is yes, but for technical reasons dis-
cussed below it is known only in the case of two firms (Author 3). Our
goal in this paper is to resolve the issue in the case of three or more
firms.?

2 Notation

When you are the middle of an exciting discovery, you probably do not
stop to ponder about notation; as a result, your variables are whatever
first comes to mind. When writing up your results, however, this is
not the notation you should use. Bad notation can make an otherwise
well-written paper impossible to read.

5. Another difference between these two introductions is that the second puts authors’
names in parentheses, placing the major focus on the results, which is really what the
reader cares about, rather than on who established them.
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2.1 Learn ETgX or a Related Program

One of your first professional choices will be what typesetting software
to use. I strongly endorse BIgX(or TgX, or Scientific Word, whichever
one you handle best. However, Scientific Word is not as flexible, unless
you know how to get into the BIEX file that is creates). BTgX makes
plain text look beautiful and, because it “understands” the structure of
mathematical expressions, it has immeasurable benefits for the writing
of proofs. Moreover, as it is so widely used (in mathematics, it has truly
become the typesetter’s ETjN), you will find it very convenient when
collaborating with coauthors around the world.®

If you do not know how to use these software programs, ask one of
your younger classmates to teach you. (Knowledge about computers
goes from the young to the old.)

These programs will give you considerable freedom in developing
your own style. When submitting a paper to a journal, however, respect
its guidelines’—and do not get carried away. To emphasize certain
aspects of your paper, such as important terminology, or on a rare
occasion when explaining a critical fact or a central conclusion, you
should certainly exploit typographical choices you have (such as italics).
But if everything is emphasized, nothing is.

Also, use a spellchequer.

2.2 Choose Easily Recognizable Notation

The best notation is notation whose meaning can be guessed. Of course,
after working on your paper for several months, you have no prob-
lem remembering what all your variables designate. Unfortunately,
what you call x is what your reader has been calling m since graduate
school.

When you see a man walking down the street carrying a baguette
under his arm and wearing a beret, you do not have to be told that he
is a Frenchman. You know he is. You can immediately and legitimately
invest him with all the attributes of Frenchness, which greatly facilitates
the way you think and talk about him. You can guess his children’s
names—Renée or Edmond—and chuckle at his supposed admiration
for Jerry Lewis.

6. Readers of an earlier version of this essay suggested that I recommend The ETgX Graphics
Companion by Goossens, Rahtz, and Mittelbach (1997) and PSTricks by Timothy van Zandt
(1997).

7. Journals that request electronic files find it harder to work with a heavily styled
document.
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Figure 2.1

Use Notation That Makes Sense. A set contains its elements, so designate it by a letter
bigger than those used for the elements: “a € A” is believable; “A € a” is not. Lots of a’s
can fit in bucket A, but if you insist on stuffing A’s and B’s into suitcase a, you will break
something.

Similarly, if Z designates a set, call its members z and 2, or perhaps x
and y, which are z’s neighbors in the Latin alphabet. But don’t call them
bnor £. Upon encountering z and z’, your reader will know immediately
what space they belong to, how many components they have, that these
components are called z; and z;, and so on. If @ is a family of functions,
reserve the notation ¢ and ¢, (perhaps ) for members of the family, but
don’t use « or m.

If R; is agent i’s preference relation, you may have to designate his
most preferred bundle in some choice set by b;(R;), his demand corre-
spondence by d;(R;), and so on, but dropping this functional dependence
may not create any ambiguities. You may write b; and d;, provided
you designate agent j's most preferred element in her choice set and
her demand correspondence by b; and d;, and the comparable concepts
when agent i’s preferences are changed to R} by b} and d’.

By the way, the word if is often used to introduce notation, as I did
above (“If R; is agent i’s preference relation”); but a “definitional” if may
be ambiguous, especially in the middle of a proof. When you write “If
x is the Walrasian allocation of e,” the reader may think you are making
a conditional statement about a previously introduced variable, instead
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Figure 2.2
The Notation ¢ Rarely Designates Large Quantities. It most often refers to a small
quantity or a quantity that goes to zero.

of naming a new one. To avoid the problem, write “If x designates
the Walrasian allocation of e, then ...” Alternatively, after defining W
as the Walrasian correspondence, write “If x = W(e), then ...” or “Let
x = W(e). Then...”

Designate time by ¢, land by ¢, alternatives by 4, mnemonic notation
by mn and so on (making sure that no two concepts in your paper start
with the same letter).

People in your field may use certain letters to designate something so
commonly that their interpretation may interfere with the way you want
to use those letters. In that case, it is probably better to accept tradition.

Do not, for instance, designate just any quantity by . Reserve this
letter for small quantities or for quantities that end up being arbitrarily
small.® (Incidentally, choosing {¢"} for a sequence converging to zero
as n goes to infinity is overdoing it. Use {1/n}, or speak of a certain
statement being true for arbitrarily small €.)

Similarly, I suggest that you call your generic individual i, with pref-
erence relation R; or >;, utility function u;, and endowment vector w;.

8. I like the fragile look of my ¢, especially when my printer is running out of toner.
How could one doubt that the quantity it designates is about to fade into nothingness?
However, as a referee reminded me, in econometrics the error term ¢ is not necessarily a
small quantity but rather a quantity that one would like to be small.
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The production set is Y. Prices are p, quantities are q. Calligraphic let-
ters often refer to families of sets; so a is a member of the set A, which
is chosen from the family A. But these are just suggestions: do not
be slave to any convention. In your application, calling individual i’s
endowment ¢; may in fact make more sense than designating it w;. And
it may be more convenient to refer to your individuals as agents or
traders and to use a or t as their generic names. If you give too many
of your variables nonstandard names, however, take into account the
cost to readers of having to deal with expressions that will end up
looking very unfamiliar: if 2 is your notation for agents and e for endow-
ments, agent a’s endowment will be e,, which they will not immediately
recognize as wj.

Some notation offers more flexibility in writing than other. For
instance, when an ordering is denoted by a Latin letter (say, R; for
agent i’s preference relation), it can only be written in one direction
(the expression a R; b means that a is at least as desirable as b, and we
cannot write that b is at most as desirable as a; Leonardo could, but we
can’t). However, we also have two mathematical symbols to indicate
orders, < and >: we can write either a > b or b < a. Having that option
may be useful if we have to make a statement about the newly intro-
duced variable b in terms of the old variable a because it is better to have
b appearing first (let b < a).

2.3 Choose Mnemonic Abbreviations for Assumptions and
Properties

Do not refer to your assumptions and properties by numbers, letters, or
letter-number combinations.

If you describe Assumptions A1-A3 and B1-B4 on page 2 but don't
state your first theorem until page 10, it will be virtually impossible for
readers to remember them. But the fact that Assumptions Diff, Mon,
and Cont refer to differentiability, monotonicity, and continuity will be
obvious even to a reader starting there. Choose your abbreviations care-
fully: if you write Con, it may not be clear whether you mean continuity
or convexity; so, write Cont or Conv. The cost to you is a mere keystroke,
but it will save readers from a backward search for the property you
mean. Admittedly, naming each assumption in a way that suggests its
content is not always possible, especially in technical fields.

A common way to introduce an abbreviation for a condition is to
place it in parentheses after its full name when it is first formally stated.
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This is fine, but when the abbreviation is used later on, the parentheses
are no longer needed.’

Abbreviations can often be avoided altogether but if not, use them
sparingly. Certainly, never put them in a section heading. Although
many authors refer to assumptions or axioms by numbers or abbrevi-
ations, I see no advantage to doing so. Numbers and abbreviations do
save some space, but they will not shorten a twenty-page paper by more
than five lines; and mainly, they will not save time for your reader. And
time is the commodity in short supply, not paper. I strongly recommend
using different typeface (for instance, italics, slanted, or oblique type)
for your axioms; they will stand out from the text and be perceived
globally—as a unit, rather than being read syllable by syllable. Alterna-
tively, you can achieve this important visual separation of the axioms
from the text by capitalizing them, though I find this a less effective
solution.

To recapitulate a number of the points made so far, here is a demon-
stration of progressively better and better ways to refer to the property
of consistency in a proof:

By (C3), we con- You do not need the parentheses.

clude that ...

By C3,... It is hard to remember what C3 is, as compared to
C1, C2, or C4. Use mnemonic abbreviations.

By con, ... What does con stand for—continuity or consistency?

By cons, . .. Now we can guess that it is consistency, but the trun-
cated word cons looks odd. Parentheses might be
helpful here.

By (cons), . .. On the other hand, if the condition is written out
in full, the sentence will begin to look like a regular
English sentence.

By consistency,... Still, it would be useful to signal that consistency

is a formal concept in the theory, not just a gen-
eral idea, and certainly not what we understand
by this term in ordinary language. Capitalizing the
property would indicate this formal status.

9. For the same reason, when you begin a proof, write Proof: and not (Proof:).
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By Consistency,... Now, thanks to the capitalization, we are aware
that Consistency is a formal concept. Also, the term
stands out from the text, allowing us to see eas-
ily where the property is used in the proof: three
times maybe, or maybe only once, at the end. In
that case, there may be benefits to presenting the
proof as a sequence of two lemmas, Lemma 1 and
Lemma 2, with Consistency making its appearance
only in Lemma 2. Lemma 1 is actually the begin-
ning of Theorem 2, too, so you could appeal to it
there also. Come to think of it, in Lemma 2, Con-
verse Consistency would do just as well. So, follow
Lemma 1 with two lemmas: Lemma 2 invokes
Consistency, and Lemma 3 (better still, Lemma 2/,
to show the parallelism with Lemma 2) invokes
Converse Consistency.

By consistency, The switch from Consistency is mainly because
italics will make the term stand out more. Aesthet-
ically, it is also little more pleasing (to me); CON-
SISTENCY would be overdoing the emphasis.

By consistency, Since italics are also a common way of emphasiz-
ing a word, slanted or oblique type may be a better
choice here. A disadvantage of slanted or oblique
types, however, is that they do not stand out from
regular typeface quite as much as italics does and
they are not easily distinguishable from the latter.

2.4 Use Only Notation You Can Easily Pronounce or Draw on the
Board

In choosing notation, keep in mind that you will give oral presentations
of your work and may want to write on a board. It is not immediately
clear how to read the sentence “I assume >; and > to be continuous and
monotonic.” And how do you pronounce the special symbol you just
created with your newly acquired computer skills?

Capitalized script letters are hard to draw, and therefore hard for your
audience to read. Avoid them. Choose only notation you can easily
reproduce (This advice is not as critical nowadays, thanks to presen-
tation software.) If you can’t distinguish between some of the Greek
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letters, avoid them too. (By now, however, you should know the Greek
alphabet. If not, get your Greek classmates to coach you.)

If you are Japanese or Korean, don’t use £ and r in the same paper;
if you are Greek, avoid Greek letters, since you will find it difficult to
mispronounce them correctly; if you are French, eliminate all words
containing the th sound or beginning with the letter h. (Je plaisante,
voyons!)

If you can’t say substitutability, assume that the goods are comple-
ments instead—or give up on demand theory. If you have trouble with
heteroskedasticity, econometrics is not for you.

2.5 Don’t Introduce Notation You Will Use Only Once or Twice
There is no point defining a new piece of notation if you hardly ever
refer to it. How often must a concept be used to deserve its own sym-
bol? Twice? Three times? I will let you decide. (But you will agree that
notation that is never used is not needed.)

I feel the same way about utility notation when only preferences are
involved. It is wonderful, of course, that preference relations satisfying
certain properties can be represented by numerical functions, and these
representations are sometimes useful or even necessary. Unfortunately,
that has become a common excuse to use them even when they only clut-
ter up the text. Suppose, for example, that you want to write that the allo-
cation rule g is resource-monotonic. This means that every agent i benefits
from an increase in the social endowment. Then (here, I skip the quan-
tifications), you can write “u;(i(1, 2)) > u;(pi(u, ?')),” but is such an
expression preferable to “¢i(R, Q) R; ¢i(R, Q)" or ¢i( =, Q) =; ¢i( =, Q).
If your paper involves long strings of such terms, as may well be the
case, utility notation will contribute to giving it an unnecessarily messy
appearance.

Matters are worse in the above example because, in discussions of
certain normative issues of welfare economics, social choice, or public
finance, utility functions often have cardinal significance—whereas the
property I defined depends only on ordinal preferences. Even if your
theory may only involve the underlying preference relations, some of
your readers from a different tradition will be tempted to compare util-
ities, or equate them, or maximize their sum, and so on. On the other
hand, if you are addressing a problem of demand theory and need to cal-
culate matrices of partial derivatives, then you cannot, of course, avoid
utility notation.
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2.6 Respect the Hierarchy of the Different Parts of a Paper

Do not refer in the main text to terms, ideas, or derivations intro-
duced in a footnote or in a remark as the reader may have skipped
it. There is a hierarchy here you have to respect. Footnotes should con-
tain only information that is not essential to understanding your central
argument.

Some referees do not like footnotes and will criticize you for having
“too many,” but why should we deprive ourselves of this devise to
structure our text? By placing material in a footnote, you are signally that
itis of secondary importance. It does not have to be read by everyone but
youincludeitbecause it may be useful to the specialist for instance. Some
of your readers do not care about the details and want to get a general
idea of the contribution; but others, engaged in related research, may
want to understand every aspect of the paper. As suggested elsewhere in
this essay, by making the structure of your paper clear, you are allowing
various types of reader to pick and choose what they read. Thus, your
paper can have several constituencies. Footnotes, like the other multiple
devices at our disposal of layering a text, play their role in achieving this
goal.

You can use footnotes in two other ways. The first concerns your
conventions for designating vector inequalities. Do not let readers guess
or infer from the context what your inequality symbols mean. Define
them the first time you use them. Doing so in a footnote!? is acceptable
becauseitis a very common practice; in fact, that’s where most of us look
for them when we need them.!! Alternatively, you can explain them in
a preliminary section on notation.

Finally, in an empirical study, whether sources of data are new is
important information to researchers in the field, and sources are often
provided in footnotes.

10. The New York Times of August 14, 1996, contains a long article about the demise of
the footnote, or at least the footnote as citation. It reports a major debate raging in aca-
demic publishing. It quotes Anthony Grafton (1997): “The philosopher Pierre Bayle [...]
published an encyclopedia in 1697 all but bursting with footnotes (including footnotes on
footnotes)\footnote {Here is a challenge for you TgXxies (Should I write TgX-ies instead?
My modelis “Trekkies”): How do you make “toenotes” (footnotes on footnotes)?} in which
he sought to demonstrate that knowledge of the world could be accurate if scholars rigor-
ously revealed their sources in footnotes”. Also, “the longest footnote Professor Grafton
found appeared in a book called “The History of Northumberland” by John Hodgson pub-
lished in 1840. It ran 165 pages.” Personally, I love footnotes. Perhaps because in our stilted
academic writing, they are often the only place where you find evidence of life.

11. x 2 y means x; > y; for all i; x > y means x 2 y and x # y; x > y means x; > y; for all
i. You could also use x 2 y, x > y, and x > .
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2.7 Choose Notation Resulting in Uncluttered Mathematical
Expressions
Avoid unnecessary symbols.

Do not use multiple subscripts and superscripts if you can avoid
them. If you have only two agents, call their consumption bundles x
and y, with generic coordinates x; and y, (instead of x; and x,, with
coordinates xq; and x).

As the bounds of summation and integration are often—I agree, not
always—unambiguous, there is then no need to indicate them. Do not
write Y11 Xi, D ion Xio D Xis 2N Xi, OF ),y ., X; when in most cases
> x;is perfectly clear. I assure you that when they encounter ) x;, your
readers will unanimously assume that your sum is carried out over i
when i runs over its natural domain.

Similarly, although the set consisting of agent i alone should be
denoted {i}, if you need to refer to it several times, just omit the curly
brackets—with an apology for the abuse of notation. If O designates
a list of objects indexed by agents in the set N, you should refer to
the shorter list from which the ith component has been deleted as On;,
(the projection of O onto the subspace relative to N\ {i}), butithas become
standard to write O_;. The shortcut is convenient and I used it in the
previous subsection.

It sometimes helps to assign a numerical value to a generic variable
in order to make it stand out and to help readers decipher statements
involving many other generic variables. For instance, if you define
i € N to be such that for all j € N, > "y Xik = D 1oy Xjk, yOU may want
to set i = 1. Later on, this allows you to simplify [,y vij = [Tien Zit
to [Ty > [[zu. But “Let i € N, say i = 1, be such that for all j € N,
D ken X1k = D _pen Xk does not read well, because the variable i is intro-
duced only to be immediately replaced by something else (that is, there
is no expression in which i appears). Therefore, write “Leti € N be such
that ),y Xic = ) ron Xjk- Without loss of generality, take i = 1.”

We are often required to order agents in a set according to some
characteristic they have. We can label the ordered agents iy, i, ..., ;.
In most cases however, it is without loss of generality and completely
unambiguous to assume that the orderis 1,2, ..., n. Do that.

Match notation used in proofs with notation used in definitions. If M
and M’ are the possible values of a variable appearing in a condition, do
not choose M! and M? in the proof of the theorem in which they appear.
If you have two agents, with preferences R; and R, and endowments
w1 and w»,, the notation M; and M, would be even worse, because it



Writing Papers 61

will make readers think that the subscripts also refer to the two agents.
Use M and M’, and make them play exactly the roles they play in the
definition. For example, if in the definition, M’ > M, avoid M > M’ in
your application.

If F is your generic notation for a solution to the bargaining problem,
you can certainly refer to the Nash solution as FN, and when you apply
it to the problem (S,d) with feasible set S and disagreement point d,
you will get FN(S,d). But why not simply designate the Nash solution
by N? If you can choose the disagreement point to be the origin'>—it is
almost always without loss of generality—then ignore it in the notation.
Altogether, you will calculate N(S), a lighter expression than FN(S, d).
Systematically search for such notational simplifications; your text will
be much cleaner.

Suppose, for example, that you use v as generic notation for some
variable, and that in a proof you establish the existence of a particular
value of this variable for which a certain statement holds. You do not
then necessarily need special notation for that value, such as v or vy; you
can still use v. In most cases, it will be clear that for the remainder of
the proof you are not talking about a general v anymore but about that
particular one. Of course, if that specific value appears in some other
proofs, it is safer to introduce a notation for it.

If you present a series of economies illustrating the various ways
in which equilibrium may not exist, and if you do not refer to these
particular economies elsewhere, you need not number them e, e;, and
so on. Call your first example e, and discuss it. When you are finished
with it, the variable e becomes available again and you can refer to your
subsequent examples as e too.

Having defined an economy—specifying a set N of consumers, a pro-
file (R;)ien of preference relations, a profile (w;)ien of endowments, a set
M of firms, and a profile (Y})jem of production sets—you may want to
summarize all of this data as a list (N, (R))ien, (@i)ien, M, (Y)jem)- But do
not drag this huge parenthesis throughout your paper; you will look
like a refugee bending under the weight of his belongings. As most
of what is in the parenthesis is fixed throughout your analysis, you can
keep itin the background. This “maintained notation” is the counterpart
of the “maintained assumptions,” which are listed once, at the begin-
ning. You could introduce a notation for the list—e, for instance—but it

12. This specification will be legitimate if your theory is invariant with respect to choices
of a zero for the utility functions.
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depends on how much of the data in the parenthesis is fixed. If you are
studying an implementation problem, in which the only critical data are
the unknown preferences of the consumers, provide your notation for
the set of agents, their endowments, the set of firms, their technologies,
and so on (you will need it); but then describe an economy simply in
terms of its preference profile R = (R;)ien, Obviating the need to intro-
duce another notation such as e. Now you are a cheerful hiker coming
down the hill, and readers will hardly notice the little backpack in which
you carry your lunch.

Similarly, a coalitional game is often written as a pair (N,v) where
N is the player set and v is a real-valued function that assigns to each
subset S € N a number interpreted as what this subset can achieve on
its own, without help from the members of the complementary sub-
group N\S. If the reference set N never changes, there is no need to
drag it everywhere. Have a notation for the class of games with player
set N, say GV, and when introducing a game, designate it by the single
letter v and indicate that it is an element of GV. You can then refer to its
core as C(v), its Shapley value as Sh(v), and so on, instead of using the
heavier notation C(N, v) and Sh(N, v). In a study of how these solutions
respond to variations in populations, you can still use this notation.
Given two populations N and N’ with N C N, and two games, v € GN
and v’ € GV, you can say that o' is a subgame of v, for example, and
manipulate the two games instead of (N, v) and (N', ).

Imagine that you are on a diet and that each symbol is worth one
calorie. You will quickly discover that you can do with half as many.
You will improve the readibility of your text and lose weight too.

3 Definitions

In this section, I discuss introducing, formatting, and sequencing defi-
nitions, as well as the issue of naming concepts.

3.1 Don’t Assume Readers’ Familiarity with Your Terms and
Definitions

Define the terms you use, even those that you can legitimately assume
everyone has already seen. There is rarely complete agreement on def-
initions in the literature. Different people understand even apparently
standard, common terms like core, public goods, and incentive compatibility
in different ways. So define them. The word rationality also frequently
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appears in formal developments in game theory without a definition.
Do not make that mistake.

3.2 Make It Clear When You Are Defining a New Term

When you first use a term, make it immediately clear that it is indeed
new. Do not let readers think they might have missed a definition given
earlier, or that you assume they know the definition. Here are three
possible ways of introducing a definition:

A function is monotone if . ..
A function is “monotone” if . ..

A function is said to be monotone if . ..

Most editors prefer the first format, and I use it throughout this essay.
Its phrasing is direct, and the use of a different typeface helps readers
retrieve the definition by simply scanning the paper, if needed. I find
boldface best in this regard—and preferable to italics and to plain text
between quotation marks, neither of which makes the new terms stand
out sufficiently. I agree that boldface italics are not aesthetically pleasing
and overdoing it. You should probably display the crucial definitions
and you may precede each of them by the word Definition in boldface
or small capitals (see the examples that follow). But do not introduce all
definitions in this way, especially if there are many of them, as it will
get tedious and involve tiresome repetitions of variables.

If you don’t use special typography when you introduce new terms
readers may assume that you are describing an implication of the term
instead of defining it. Consider, for example, the sentence “An alloca-
tion rule is efficient if either it assigns to all agents amounts that are no
greater than their peak amounts, or it assigns to all agents amounts that
are not smaller than their peak amounts.” Should it be read as an impli-
cation of the notion of efficiency they remember from their textbooks?
Or is it a useful implication—perhaps an equivalent restatement—of
this property in the context of the particular model under study?

To avoid repeating quantifications shared by several definitions you
can group these definitions and state the quantification once, at the
beginning. Factor them out, so to speak: “An allocation rule is efficient
if for all preference profiles R and all allocations z that it selects for R,
there is no allocation z’ that all agents find at least as desirable as z and
that at least one agent prefers; it is weakly efficient if instead there is no
allocation z’ that all agents prefer to z.”
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If you introduce an object by specifying properties it has, write “Let
A be defined by the following conditions” only if the object is uniquely
defined by these properties. If there is more than one object satisfying
the properties, write “Let A be such that ...”

3.3 Indicate the Kind of Mathematical Object Each New Notation
Designates

When presenting a piece of notation, specify right away the kind of
mathematical object it is: that is, whether it is a point in a vector space,
a set, a function, or something else.

Do not write “Apair (p, x) is a Walrasian equilibriumif . . .” Instead, first
define the price simplex A“~! in the ¢-dimensional Euclidean space and
the allocation space X; then write “A pair (p, x) € A" x X is a Walrasian
equilibrium if .. .”

Indicating explicitly the nature of the objects introduced is especially
important if readers may not be familiar with them. For instance, writing
“A triple (rr,x,y) € A" x R« R is a Lindahl equilibrium if ...
helps them realize that = has components indexed by agents (these
components are the Lindahl individualized prices).

By the way, a sequence of elements of X is not a subset of X but a
function from the natural numbers to X. So, you cannot write {x ey <
X, nor can you write (xFheen € X. Speak instead of “the sequence
{x¥} of elements of X,” or of “the sequence {x¥} where for all k € N,
xke X1

3.4 Give Examples Illustrating Novel Definitions

Provide examples illustrating your definitions, especially those likely
to be unfamiliar to readers, as good exposition usually goes back and
forth between the general and the particular. So, state each definition in
general terms and then illustrate it. If you are defining a central property
that an object may or may not satisfy, give examples of

1. objects that satisfy the definition;
2. objects that do not satisfy the definition;

3. objects that satisfy the definition but almost do not;
4. objects that do not satisfy the definition but almost do.

13. Note that I dropped the k € N subscript, which in most cases will be completely
obvious.



Writing Papers 65

Figure 2.3

Examples of Convex Sets and Nonconvex Sets. The sets S; and S, are convex. So is S3,
although x has been removed from its boundary. The sets S4 and S5 are not convex; Ss is
also nonconvex because y has been removed from its boundary. (The little pigtail attached
to x in S3 is the typographer’s convention that x is taken out.)

Examples in Categories 3 and 4 are particularly important as they
are responsible for three-fourths of the work involved in the proofs.
Conversely, it may be precisely because they are covered by your theory
that certain proofs can go through. In a paper, unfortunately, it is not
easy to cite a range of examples that covers all four categories; but it can
sometimes be done in seminars, where adopting a didactic tone is more
acceptable. In each case, choose objects that readers are more likely to
have seen or that are more relevant to your analysis. Here are three more
examples.

Definition A subset S of R? is convex if for all x, y € Sand all ¢ € [0,1],
wehave tx+(1—t)y € S.

In figure 2.3, S, illustrates the notion of convexity better than S; does,
because it forces your reader to realize that you do not mean strict con-
vexity. Example S; is a little more subtle, because it is almost nonconvex
(a point of its boundary having been removed). Example S4 shows the
typical way in which convexity is violated, and Ss is a nonconvex set
whose closure is convex (compare with S3).

Definition A function f: R — R is increasing if for all t, t' € R with
t > t', we have f(t) > f(t).
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Figure 2.4
Examples of Increasing Functions and Functions That Are Not Increasing. Functions f;,
f2, and f3 are increasing. Functions f; and f5 are not.

In figure 2.4, f1 and f, are dangerous illustrations of the notion of an
increasing function because they may plant in the reader’s mind the
idea that your functions are concave, or perhaps linear. What you need
is f3, which shows the full generality of an increasing function: it has
a kink, a convex part, a concave part, a discontinuity, and a horizontal
tangency at one point. The function f is useful too, as it shows a typical
function that violates the property. The function f5 is very important
because it makes it clear that you want more of the function than it be
nondecreasing. !4

Definition The continuous preference relation R defined on R, with
asymmetric part P, is single-peaked if there exists x* € R, such that for
all x, x' € R, with either x < x’ < x* or x* < x’ < x, we have x’ P x.

Figure 2.5 presents the graphs of numerical representations of five
preference relations. It is obvious that R; is single-peaked and that Ry is
not. But viewers may not immediately see R, as single-peaked because

14. Several readers of this essay objected to sentences such as “this function is nonde-
creasing,” which sounds too much like “this function is not a decreasing function,” even
though it means something else. Perhaps, we should speak of a “nowhere-decreasing
function.”
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Figure 2.5

Single-Peaked Preference Relations and Non-Single-Peaked Relations. The graphs
depict functions representing preference relations defined on the interval [0, 1]. The rela-
tions Ry and R; are single-peaked, with peaks at a for Ry and at b for R;. The relation R3 is
single-peaked too, but it is not sufficiently representative of the whole class, being sym-
metric with respect to the most preferred point, c. As readers who have not worked with
such preferences often assume that symmetry is part of the definition, you can include a
symmetric example—but only if you make it clear that most single-peaked preferences
do not have that property. The relations R4 and Rs are not single-peaked, as R4 has two
local maxima, at d and e, and Rs is maximized at any point of the nondegenerate interval

[f, gl

its representation achieves its maximum at an endpoint of its domain
of definition; or they may see Rs as single-peaked, even though its rep-
resentation has a plateau and not a peak. You should also make them
aware that you include preferences that do not exhibit the symmetry
illustrated by Rj (there, two points that are symmetric with respect to
the preferred point, such as x and x/, are necessarily indifferent to each
other). Examples like these will be very useful to ensure that readers
perceive fully the boundary of your domain.

3.5 Separate Formal Definitions from Interpretations
As formal models can often be interpreted in several ways, it is very
useful to separate your formal description from the interpretation you
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intend in your particular application. For example, after defining a
domain V" of n-person coalitional games, you can write:

Definition Asolution on V" isa function that associates with every game
v € V" apoint x € R" such that Y x; < o(N).1®

and then explain:

If F is a solution on V", vis a game in V", and i is a player in N, the num-
ber F;(v) can be interpreted as “the value to player i of being involved
in the game v”"—that is, the amount that the player would be willing to
pay to have the opportunity to play it. Alternatively, it can be thought
of as the amount that an impartial arbitrator would recommend that the
player should receive.

The advantage of this separation is that it helps readers (and even
yourself) discover the relevance of your results to other situations that
they (and you) had not thought about initially. To pursue this exam-
ple, remember that the theory of coalitional games is also the theory
of cost allocation. A reader may be interested only in applications, not
in abstract games, or perhaps does not care for the applications. You
might catch the attention of such a reader by first giving general defini-
tions and then pointing out the various possible interpretations of your
model.

Another example is the class of bankruptcy problems. A bankruptcy
problem is simply a point in the nonnegative quadrant of an (1 + 1)-
dimensional Euclidean space whose coordinates satisfy a certain in-
equality: the sum of the first # numbers is greater than the last number.
The first n coordinates are interpreted as the claims of n individuals
on the net worth of a bankrupt firm, this worth being given as the last
number. The inequality means that there is not enough to satisfy all
the claims. This is why we call this a model of bankruptcy. The class
of bankruptcy problems, however, is mathematically identical to an
interesting class of tax assessments problems. There, the first # coordi-
nates are the incomes of a group of taxpayers and the last number is
the amount to be collected to cover the cost of some project; the same
inequality is imposed, but its interpretation is different. It means that
the sum of the incomes should be sufficient to finance the project.

15. Here we have a minor notational problem as the n exponent to V" indicates the
n-player case, whereas the n exponent to R" indicates the n-fold Cartesian product of
R by itself. To avoid this problem, you could write V®, though I do not think the risk of
confusion is sufficiently high to justify the parentheses.
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3.6 Present Basic Concepts in Their Full Generality

Asyouwill almost certainly use concepts that are meaningful far beyond
the framework of your paper, you should first discuss and illustrate
them without imposing the extra assumptions you will need to invoke
for your analysis.

For example, when you define a Walrasian equilibrium,'® you should
not assume convexity or monotonicity or preferences. Of course, these
properties are relevant when you turn to the issue of existence, but they
have nothing to do with the general concept. On the other hand, you
probably will want to assume continuity of preferences, because speci-
fying a noncontinuous example would take too much space or time and
would distract readers from the heart of the definition.

Similarly, when you introduce a requirement on an allocation rule,
think about whether it would make sense if it were imposed on its own,
or whether it is mainly justified in the presence of other requirements.
If it is meaningful in and of itself, state it separately.

3.7 Write in Logical Sequences

Introduce terms in such a way that the definition of each new one
involves only terms that have already been defined. Don’t ask your
readers to wait until the end of the sentence or paragraph for clarifica-
tion.

State the dimensionality of the commodity space before you introduce
consumers or technologies. In the standard model, a consumer is no
more than a preference relation defined over a subset of that space,
together with an endowment vector in the space; a technology is simply
a subset of the space. In each case, therefore, it is natural to specify the
space—that is, the number of goods—first. Thus, do not write “R, is
the class of increasing preferences R, where by increasing is meant that
for all x, y € R with x >y, we have x R y, ¢ being the dimensionality
of the commodity space.” Instead, write “Let £ € N be the number of
goods. The preference relation R defined on R, is increasing if for all
X,y € Rﬂ with x > y, we have x R y. Let Rj,. be the class of increasing
preferences.”

As another example, in which R" denotes a domain of preference
profiles in an n-person economy, do not write:

16. The alternative phrase competitive equilibrium is often used instead.
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Definition The social choice correspondence F: R" — A is Maskin-
monotonic if for all R, R" € R" and all a € F(R), if for all i € N, L(R},a) 2
L(R;,a), then a € F(R'), where L(R;, a) and L(R;, a) are the lower contour
sets of R; and R; at 2, with R and R’ being profiles of preference relations
defined over A, some alternative space, and Maskin being an economist
at Princeton.

Instead, write:

Definition Let Maskin be an economist at Princeton. Let A be a set
of alternatives. Given R;, a preference relation defined over A, and
a, an alternative in A, let L(R;,a) be the lower contour set of R; at a.
The social choice correspondence F: R" — A is Maskin-monotonic if for
all R, R" € R" and all a € F(R), if for all i € N, L(R},a) 2 L(R;,a), then
a € F(R)).

Even better, introduce the basic notation first—you will use it
elsewhere—and only then give the definition.!” This separation will
help highlight the essential idea underlying the concept.!® Begin with:

Let Abe aset of alternatives. Given R;, a preference relation defined over
A, and a, an alternative in A, let L(R;, a) be the lower contour set of R;
ata. Let R be a class of admissible preference relations defined over A.
A social choice correspondence associates with every profile of preference
relations in R" a nonempty subset of A.

Then, you can state the definition:

Definition The social-choice correspondence F: R" — A is Maskin-
monotonic if for all R, R" € R" and all a € F(R), if for all i € N, L(R;,a) 2
L(R;,a), thena € F(R').

You may also want to display the hypothesis and the conclusion on
separate lines:

Definition The social-choice correspondence F: R" — A is Maskin-
monotonic if for all R, R" € R" and all a € F(R), if

17. Note that the inverted construction of the first definition forces you to explain both
L(R},a) and L(R;, a), since the operator that gives for every preference relation—whether
it be R; or Ri—and any alternative—whether it be a or b—the lower contour set of that
preference relation at that alternative, has not been defined yet.

18. The same thing applies to propositions and theorems: do not introduce new notation
in their statements.
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foralli € N,L(R},a) 2 L(R;,a),

then
a € F(R').

If the hypotheses and the conclusions are simple enough, as they are in
this example, displaying them may not be needed.

Some people will object to the double if in the condition as I wrote
it. And it is awkward. Sometimes replacing one of two successive if s by
something like whenever sounds a bit better, but here, that substitution
does not quite work. Another possible formulation is L(R},a) 2 L(R;, a)
foralli € N implies a € F(R).

There is yet one final option. It is a good one if you have made it clear
that you are defining a property that your generic choice correspondence
F: R" — A may or may not satisfy. (A possible drawback of this format
is that it does not allow to number the definition, but it is not a serious
one, as numbering definitions is rarely useful.)

Maskin-monotonicity Forall R, R" € R" and all a € F(R), if
foralli e N,L(R},a) D L(R;,a),

then
a € F(R').

Now return to the very first statement of the definition I gave and
compare it to this last one. Which one do you like best?

Some writers recommend dropping the punctuation at the end of
displayed formulas (for example, the hypothesis and the conclusion
of the last statement of Maskin-monotonicity)—on the principle that the
indentation and centering serve as punctuation. There is no agreement
about this convention, however, and I, personally, prefer my sentences to
have a full complement of commas and periods.'? (Editors will concur.)

19. The period was recently celebrated by Antony Manguel (1999) as one of the major
achievements of the millennium: “Diminutive as a mote of dust, a mere peck of the pen, a
crumb on the keyboard, the full stop—the period—is the unsung legislator of our writing
system.” I could not agree more.

When my daughters were in primary school, I occasionally went with them to help
with the kids” writing. My main job, as instructed by their teacher, was to check that every
sentence they wrote began with a capital letter and ended with a period. I have learned
my lesson well, and when I see a sentence that ends without a period, I experience the
same queasiness I feel when I step too close to the edge of an open Se
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Make sure that the description in words of your definitions, or their
components, match your formal statements. In an earlier version of
this essay, I designated the “lower contour set of R; at a” by L(a, R;)—
notation that seems standard in the field. But then I noticed that the
order in which the phrase “lower contour set of R; at a” refers to the two
arguments of L did not match the order in which they are listed within
the parenthesis. I chose to reorder them within the parenthesis because
the “lower counter set ata of R;” does not read as smoothly as the “lower
counter set of R; ata.”

The concatenation of a R; b and b > ¢ can be written as a R; b > c.
Chains of mixed statements of this type do not bother me but they
bother some readers. For them, it is better to write the two statements
separately. In a seminar presentation, they are quite acceptable however.

For the same reason, if you write “A feasible allocation is Pareto effi-
cientif there is no other feasible allocation that all consumers find at least
as desirable and that at least one consumer prefers,” your formal defi-
nition should not be (using the notation I defined earlier for preferences
and agents, and introducing P for the set of Pareto-efficient allocations)
“z € Pif (i) z € Z and (ii) for all z’ € Z such that for some i € N, z; P; z,
there is j € N such that z; P; z]/.." Write instead “z € P if (i) z € Z and
(ii) there is no z’ € Z such that for all i € N, z; R; z;, and for some j € N,
Z]/- P]‘ Z]‘.”

3.8 Don’t Collapse Two or Three Similar Statements into One
Compact definitions obtained by indicating the variants in parentheses
may save space, but it does so at the cost of readers’ time. Consider, for
example: “The functionf : R — Ris decreasing (increasing; nondecreas-
ing) if for all x, y € R with x > y, f(x) < f(y) (respectively f(x) > f(vy);
f(x) = f(y)).” The only way to be really sure we understand this triple
definition is to read it three times (once for decreasing, once for increas-
ing, and once for nondecreasing). Yet the definition itself is actually fairly
simple. Grasping more complicated statements in that format requires
unnecessarily exhausting mental gymnastics. Just restate the complete
sentence for each of the various forms needed.
I also have a lot of trouble with and/or (or is it or/and?).

3.9 When Defining a Concept, Indicate What It Depends On

Do not write “The function f is differentiable at t if blah, blah, blah of ¢.”
Since what follows if depends on ¢, you should write “The function f is
differentiable at t [including at t in the expression in italics if that is your
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typographical convention for definitions] if blah, blah, blah of t.” You
can then say “The function f is differentiable if it is differentiable at f for all
t in its domain.” A marginal rate of substitution is calculated at a point,
so speak of agent i’s marginal rate of substitution at x;. For an example
from the theory of implementation, speak of a monotonic transformation
of agent i’s preferences at x;, and not just of a monotonic transformation.

My final example pertains to the theory of cooperative games and
the notion of consistency; it involves, after solving a game v, imagin-
ing that some of the players leave the scene with their payoffs and then
reassessing the situation as seen by the remaining agents. In referring to
the game faced by the agents who stay, do not speak simply of reducing v
since a well-defined reduction operation requires you to specify a subset
of theinitial set of players—you should of course specify this initial set—
and some initial payoff vector. If N is the initial set of players and V¥
the class of games in which they may be involved, speak of the reduced
game of v € VN with respect to the subgroup N' C N and the payoff vector
x € RY. Indicate this double dependence in the notation. I reccommend
something like r};, (). The letter » reminds us of the reduction. The sub-
script N’ refers to the subgroup; a subscript is quite appropriate, since
projections on subspaces are commonly indicated by subscripts and the
reduced game belongs to a subspace of games. The superscript x indi-
cates the payoff vector initially chosen; a second subscript would be
acceptable here too, particularly because there is no way to confuse the
notation for a subgroup with the notation for a payoff vector. Finally,
the reduction is performed on the initial game v, which is given as an
argument. Again, this is a completely standard procedure.

When you define a variable as a function of old ones, it should appear
on the left-hand side of the equality or identity symbol. For instance, if
M has already been defined, and M’ is introduced next—with a value
equal to M—write “Let M’ = M” and not “Let M = M'.” It often looks
better to introduce definition by =, as in “Let M’ = M.”

Similarly, if the object of a paragraph is to show that a newly intro-
duced variable, x, is greater than some parameter a of the model, writing
this conclusion “therefore x > a,” is preferable to “therefore a < x.” But
it depends. If the variables a and x appear at both ends of a string of
inequalities all pointing to the left, and if there are good reasons for
them to point to the left, it might be better not to reverse the order in
which a and x appear in the conclusion.

If a variable appears as an argument on the left-hand side of an
equation, we expect to see it on the right side. Writing “Therefore,
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v(x) = P(A,t)” may look strange, since x does not appear in P. We have
to deduce than either A or ¢, or both, depend on x. It probably helps to
indicate this dependence, either by following “Therefore, v(x) = P(4,t)”
with “where 1 is the solution to the equation E(%, x) = 0,” or simply by
first defining the function A that associates with x the solution to the
equation “E(%, x) = 0” and then writing “Therefore, v(x) = P(A(x),t).”

Similarly, if an expression is preceded by a quantification involving
some variable x, we should see this variable in the expression. “For each
x € X, we have P > 0” looks wrong. Rewrite it as “For each x € X, we
have P(x) > 0.”

3.10 Be Unambiguous and Consistent in Quantifications
Pay special attention to quantifications. Universal quantifications can be
written as for all, for any, for every, and for each; given can also introduce
an object taken arbitrarily from some set. Sometimes nothing is used, as
in “For x € X, let f(x) be ...,” in which x is meant to be arbitrary in X.
I have seen proofs in which all six ways were used, and that did not
look good. Choose one type of expression and stick with it.

Be particularly careful about for any. When you write “If for any
x € X, f(x) >a...,” itis not clear whether you mean “for all x” or “for
some x.” Here is a second example of an ambiguous quantification: if
youwrite “Fori € N, let x; be an arbitrary consumption bundle,” do you
mean that (1) you have chosen some agent i arbitrarily and for that agent
some bundle x;, or (2) for every agent i, you have chosen some bundle x;?

Although for all is the standard way of reading V, when you use
words instead of the symbol, for each is often a little better. Indeed, the
expression for all seems to require the sentence to continue in the plural,
but the meaning of the sentence may be clearer in the singular. In fact,
the singular is often more precise than the plural. Compare “A strategy
profile is a Nash equilibrium if players do not gain by switching to other
strategies” to “A strategy profile is a Nash equilibrium if no player gains
by switching to another strategy.” The second formulation, obviously,
does not cover the case of several players jointly switching, whereas the
first formulation could be understood as stating that the strategy profile
should be immune to coordinated defection as well. “For each and every
agent” is no good either—unless your agents are double agents.

3.11 Don’t Use Different Terms or Phrases for the Same Concept

The remaining subsections on definitions are devoted to naming issues.
Refer to a given concept by only one name or phrase. Choose one

and stick with it even if you have several good choices. Also indicate
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(in parentheses next to your definition, or in a footnote) the other terms
by which it is known in the literature. In your first discussion of the
general idea, you may use different terms to vary the language and
avoid repetitions repetitions, which admittedly do not sound very good;
but once you have formally defined and baptized the concept, refer to
it only by that name.

The terms game, game form, and mechanism are used by different
authors to designate the same concept. Pick one, for example game form,
and write “A game form is a pair (S, h)...” or a “game form (also known
as a game or a mechanism),” thereby telling readers that you will use
the phrase game form (because it is in italics, if italics is your convention
for new definitions) but also reminding them that the terms mechanism
and simply game also appear in the literature. Writing “a mechanism (or
game form)” would be confusing.

Do not populate your paper with individuals, agents, persons, con-
sumers, and players. One species is enough. Or, have a reason to vary lan-
guage: if, for example, you refer to your agents as consumers, but need to
say that “consumer i consumes commodity ¢,” Iwould understand your
using agent i as a secondary term reserved for these euphonic occasions
and writing “agent i consumes good £.”

Varying language through inattention or simply for the sake of vary-
ing language is worse, of course, if the different terms actually designate
different concepts. Preference relation, utility, and utility function are used
interchangeably by some authors, but you should not do so. Choose lan-
guage that reflects what distinguishes these concepts, as these distinc-
tions are important.

In subject areas in which terminology has not yet solidified, there may
be even more choices than in well-established ones. Do not, however,
take this as a license to switch back and forth among several terms.
Instead, seize the opportunity to help steer the terminology in the right
direction.

3.12 Name Concepts Carefully

When you introduce a definition, you need to find a term or phrase
for it that suggests its content. If you use a multiword expression, do
not worry too much about length; give priority to making sure that it
describes the concept well. In any case, you can always devise a shorter
version. A good way of preparing us for the abbreviation is by placing in
parentheses the part that you will subsequently omit, as in “A feasible

20. The terms game or mechanism are sometimes used.
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allocation is (Pareto)-efficient if there is no other feasible allocation that
all agents find at least as desirable and that at least one agent prefers.”
Later on, you can simply refer to efficient allocations. Of course, if you
use several notions of efficiency, you will need to distinguish between
them with different phrases. If you discuss only one type of efficiency,
the shorter expression is unambiguous and slightly easier to use.

Actually, I do not see long expressions as much of a problem in a writ-
ten text, as I explained earlier. In seminar presentations, however, they
may be troublesome. On those occasions, look for relatively short ones;
or, you can use the long but descriptive expression a few times—until
you think your audience has absorbed the concept—then say, “From
here on, I will only use the following shorter expression: ...”

Designate assumptions by names that help keep the logical relations
among them straight. Strict monotonicity should imply monotonicity, a
condition that should, in turn, imply weak monotonicity. In an axiomatic
study, axioms often come in various forms of different strength. Name
them in a way that makes their hierarchy clear.

Keeping in mind that a given condition may have different inter-
pretations depending on the context, choose neutral expressions that
cover the various possible applications instead of phrases that are too
intimately linked to the specific context of your paper. The requirement
that an allocation rule should be monotonic with respect to each house-
hold’s endowment—that is, the household’s welfare should not de-
crease with an increase of its endowment—can be seen from the strategic
viewpoint: violations of the requirement will make it unprofitable for
the household to destroy some of the resources it controls. Alternatively,
it may be motivated by fairness considerations: the household should
derive some benefit from an increase in the resources it has earned.
Therefore, instead of using phrases taken from game theory or from
the theory of fair allocation, use a neutral expression such as mono-
tonicity, (or endowment monotonicity if you also discuss monotonicities
with respect to other parameters), letting your readers decide which
interpretation they prefer.

3.13 Avoid Unnecessary Technical Jargon
Stick with plain language.

If a function is order preserving, do not say that it satisfies order pre-
servingness; the name of the property is order preservation. The phrase
one-player coalition for discussing cooperative games is awkward; you
may have to speak separately of individual players and of coalitions
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(sets of two or more players). In common language, preferring means
what in economese we often call strictly preferring; in our dialect, we also
have the dangerous phrase weakly preferring. It is dangerous because in
standard English, having a weak preference for A over B means that
we prefer A but that the intensity of the preference is mild; it does not
mean that we may be indifferent to the choice between them. In most
cases, you can rephrase references to economic ideas so as to avoid con-
flicts with common usage. When you feel you cannot, give priority to
making an unambiguous statement. Of the three pairs “weakly prefers
versus prefers,” “prefers versus strictly prefers,” “weakly prefers versus
strictly prefers,” the third one may thus be the best, even though it is
the least grammatical. There is almost always, however, a grammati-
cal way of expressing ourselves; in this example, we can speak of one
object as being either at least as desirable as another one or preferable
to it.

If a property has an adjectival form, you may have more options. For
instance, it sounds a little better to say that “an allocation rule is con-
sistent” than to say that “it satisfies consistency.” A verbal form may be
available too, giving you still additional freedom. I mentioned previ-
ously allocation rules that are order preserving; but I suggest that you
refer instead to rules that preserve order, using italics just as you would
for the expression order-preserving because it refers to a formally intro-
duced property (again, if that is your typographical convention for
these properties). So write “This section is devoted to an analysis of
order preservation. Let ¢ be an allocation rule that preserves order.”

One could argue that the special language we have developed in our
trade is unavoidable and that our journals are not meant for the general
public in any case. I agree with this to some extent, but I also believe that
many specialists do not try hard enough to communicate their ideas in
common language. The advice to avoid jargon applies across all fields of
economics. If you work, say, on the theory of implementation, limiting
your use of technical language will gain you readers in other areas of
economics—public finance or industrial organization, for example—
areas to which this theory is relevant. This wider accessibility can only
be beneficial to you and your subject.

” o

3.14 Challenge Dominant but Inadequate Terminology and Usage

You are not obliged to use the language commonly employed by the
writers who inspired your work if it is not felicitously chosen. You
are allowed to improve on it, even if it used by prominent authors in
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the field, and by the the profession at large. The same comment applies
to notation.

For instance, the term endowment suggests—though, admittedly, it
does not necessarily denote—resources that are owned initially (that is,
prior to exchange and production). Thus, the expression initial endow-
ment is redundant. So, just speak of the agents’ endowments.?! By the
same token, why should the adjective fair be used to designate alloca-
tions that are both equitable and efficient, as it was in the early fairness
literature? In common language, the term has no efficiency connotation
at all. Refer instead to equitable and efficient allocations.

It gives me no pleasure to see the adjective “hedonic” applied to
a coalition to mean that its members care about the identify of their
coalition-mates. Look up the definition of “hedonism” in a dictionary.

As to the use of “homogeneous” to indicate, for example, that objects
in a set are of the same nature or are identical, I do not understand
either: if you and I both own blue Toyota Camrys, our cars are not
homogeneous; they are the same.

A guest’s contribution to a potluck dinner is the difference between
what’s on the table after he arrives and what was there before: in com-
mon language, a contribution is always “differential,” or “incremental,”
or “marginal.” Thus, the expression “marginal contribution” that is
common in the theory of coalitional games should simply be “contribu-
tion.”

The condition of independence of irrelevant alternatives that appears in
Nash’s axiomatic derivation of what we now call the Nash solutionis not
well named. A phrase such as contraction independence might be prefer-
able because it is suggestive of the geometric operation that is being
performed. Of course, it does not allow us to infer the exact nature of this
operation; but neither does the standard expression. In fact, the latter is
misleading, because it seems to prejudge the irrelevance of the deleted
alternatives.”> Readers will decide on their own whether these con-
tractions are irrelevant.

21. Besides, if you have to consider changes in the endowment of a player—for instance,
to find out whether the owner of two left gloves may gain by throwing away one of
them prior to entering the market—you will be forced to make the agent go from the
pleonastic “initial initial endowments” to the oxymoronic “final initial endowments.”
Whatever benefit is derived from this clever move will be more than canceled out by the
embarrassment of using bad English.

22. Aconvincing case can be made that the condition covers situations in which the deleted
alternatives are not irrelevant, and in which, therefore, the solution outcome should not
be required to stay the same.
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Maskin-monotonicity is really an invariance condition: it states
the invariance of the social choice under certain transformations
of preferences—the term monotonic is appropriate to describe these
transformations—and designating it by a phrase such as invariance under
monotonic transformations might be clearer, especially for audiences not
familiar with the implementation literature. (To some extent, our choice
of language may indeed depend on how much our target audience
knows about the subject.) In general, naming conditions after their
authors is not as useful as naming them in a way that suggests their
content. If the length of this alternate expression bothers you, what
about Maskin-invariance?

The English language was not developed to label concepts of math-
ematics or economics; but the closer the fit between the concept you
are naming and the common meaning of the term, the better. For most
conditions, it is true, you probably won't find a short phrase that unam-
biguously describes your hypotheses and conclusions. Strive for the
right balance between compactness and precision.

If you introduce a new phrase, indicate the names that others have
used for the condition. Here too footnotes are handy.

3.15 Use Technical Terms Correctly

Mathematical terms have precise meanings, and you should respect
this language. Do not use the term vector unless you will perform vector
space operations. If you have in mind a collection of objects taken from
some unstructured set, the appropriate terms are lists, ordered lists, or
profiles.

The notation (R, ..., R,) refers to an ordered list of preference rela-
tions (or a preference profile), not to a vector of preference relations:
you will probably not compute (R; 4+ R3)/2. On the other hand, it is
often appropriate to present a list (sy, . ..,s,) of strategies as a strategy
vector. In a game form designed to implement a solution to a public
goods problem, an agent’s strategy may be a public good level, and the
outcome function may select the average of the announced levels. Con-
sumption bundles are usually vectors. You often compute averages of
bundles or multiply them by two.

Do not confuse functions with the values they take. If f: R — Ris a
function, f(x) is the value the function takes when its argument is x. So
f(x) cannot be differentiable, or concave, and so on. These are properties
of f and not of its values. Designate the function simply by f [which is
better than f(-)]. Similarly, u;(x;) is not agent i’s utility function; u; is.
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Conversely, if you choose u; to denote agent i’s utility function, do not
also use u; to denote the particular value this function takes for a certain
choice of its argument.

If you use the term solution to designate a mapping F defined on a
domain of bargaining problems that associates with each problem in
the domain a payoff vector that is feasible for the problem, and S is a
problem in the domain, F(S) is no longer a solution but something like
a solution outcome, or the solution outcome of S. Alternatively, you can call
F a solution concept and refer to F(S) as the solution of S.

3.16 Clean Up Your Text

Go over your paper word by word and ask yourself whether each one is
the best you can use and whether it fits with its neighbors. Ask whether
you need it at all. You will find that many words can be deleted with
no loss of meaning or clarity. The goal is not to shorten your paper,
however, but to make it cleaner.

Here are some illustrations of ways to lighten your prose. Instead of
speaking of “the agents in the economy,” refer to them as “the agents.”
If consumers are your only agents, do not write that “consumers’ prefer-
ences are assumed to be convex.” In such a case, preferences can only be
consumers’ preferences. “Preferences are assumed to be convex” is bet-
ter. Better still—convexity being only one of the many assumptions that
you make in specifying your model—simplify the sentence to “pref-
erences are convex.” Applying the same idea to firms, replace “The
technologies of the firms in the economy are assumed to be convex” with
“Technologies are convex.” (Firms are in the economy; technologies are
the technologies of the firms; convexity is a property of technologies
that you are assuming.) Are you reluctant to delete “are assumed” from
“Preferences are assumed to be convex”? Then why did you write “The
horizon is finite,” as opposed to “The horizon is assumed to be finite”?
Checking your whole text will demonstrate that you distributed the is
assumed or are assumed pairs randomly. l am confident that you can delete
most of them. You may keep some to emphasize aspects of your model
that differ in some particularly significant way from what they are in
related literature: “Here, we add the important assumption that the hori-
zon is finite, an assumption that was absent in the previous literature.”

Here are a few other examples of the sort of cleanup operations I
recommend. The expressions in the left-hand column are not as smooth
and clean as those in the right-hand column:



Writing Papers

Therefore we have that a >
b. (In this sentence, the in-
equality signisread asaverb.)

Therefore we have a > b.

Eithera > bora’ > b holds.

If A holds, it must be that
x>y

If the equality a = b holds,
Using the fact thata > b,

A function is monotone if it is
such that forall x,y ...

Providing an explanation,
Minimization exercises

Lexicographic operations

The cardinality of the set of
objects is smaller than n.

A characterization result

The condition was first in-
troduced by Smith.

The set of Nash equilibria is a
nonempty set.

Because of the differentiabil-
ity property of cost functions

In this paper, we show

This is a contradiction to the
choice of x.

We impose the requirement
that f is continuous.

We impose the assumption

Fails to satisfy continuity
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Therefore we have a > b. (Here, the
inequality sign is read as an adjective
in the comparative form.)

Therefore a > b. (Here, once again, the
inequality sign is read as a verb.)

Eithera > bora > V.

If A, then x > y.” (Every implication, if
correct, is a “must.” Delete all instances
of “must” from your proofs.)

Sincea = b,
Sincea > b,

A function is monotone if for all x, y . ...

Explaining

Minimizations

Lexicographic minimizations or lexi-
cographic maximizations (depending
upon which it is)

The number of objects is smaller than 7.

A characterization

Smith introduced the condition.
Nash equilibrium exists.
Since cost functions are differentiable

We show

This contradicts the choice of x.
We require f to be continuous.

We assume

Violates continuity



82 Chapter 2

Departs from the truth Lies
Jones was able to show Jones showed

Agent i belongs to the set of Agentiis a man.
men.

You will belong to the set of You will be a man, my son.
men, my Son.

If English is not your first language, ask for assistance. To weed out
of your text its gallicisms, nipponisms, sinocisms, and so on, get help
from a native gardener.

4 Models

In this section, I discuss how to present your model and convey the intu-
ition that led to your main results, introduce the various assumptions
under which you conduct your analysis, and state your results.

4.1 Understand the Role of Models

Your model is a tool, not reality. You specified it in order to study a
phenomenon of interest. You should, therefore, not get carried away
when drawing conclusions about the real world from your results.
On the other hand, you do not have to defend the model as a com-
plete representation of the world. We know it is not. It only needs to
include all the essential elements for describing and studying the target
problem.

4.2 Introduce Your Model by Moving from Infrastructure to
Superstructure
In specifying an economy, introduce and describe each actor category
separately before bringing them together. For instance, in a general equi-
librium problem, describe consumers first—their endowments, their
preferences, and what they know. Next, introduce the producers and
specify technologies. Then bring all these actors together to compose the
economy. Up to this point, economics has played no role in the model;
preferences belong to the realm of psychology and are given to you by
the psychologist; technologies have to do with industrial engineering
and come from the industrial engineer.

Once all the actors are in place, you can define the notion of an alloca-
tion and explain what it means for an allocation to be feasible. Note that
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the material balances you specify for this definition still have nothing
to do with economic institutions. The economic analysis proper begins
only when you start allocating resources by, say, quoting prices and ask-
ing consumers to maximize preferences in budget sets and producers to
maximize profits subject to technological constraints.

The idea here is to keep separate concepts that should be kept sepa-
rate and to ensure that this separation is reflected in the language you
use. For example, the hypothesis on indifference curves that they can
all be obtained from any one of them by arbitrary translations parallel
to the horizontal axis, implies the absence of income effects at interior
points. But this property is meaningful only if you have already defined
Walrasian notions of prices and incomes. Therefore, saying that prefer-
ences are quasi-linear is better than saying that they exhibit no income
effects, because the former does not prejudge your choice of economic
institutions. Quasi-linearity does imply the absence of income effects,
but it is also useful in certain contexts in which Walrasian notions play
no role. For instance, you may be interested in allocating resources by
applying the solution concepts developed in the theory of games with
transferable utility; quasi-linearity of preferences will let you do that.

4.3 Avoid Long Sentences

A good way to prevent ambiguities is to write mostly one-clause sen-
tences. If English is not your native language, doing so will also greatly
help you avoid grammatical errors. Finally, limiting yourself to such
sentences will force you to put them down in logical sequences. Here is
an illustration of the idea:

Let (S, h) be a game form. Let R" be a class of admissible profiles of
preference relations over Z. Given R € R", the triple (S, h, R) is a game.
A Nash equilibrium of (S,h,R) is a point s € S such that for all i € N and
all s} € S;, we have h;(s) R; hi(s;,s_;). If s € S is an equilibrium, h(s) € Z
is the corresponding equilibrium outcome. Let E(S,h, R) € Z denote the
set of equilibrium outcomes of the game (S, h, R). The game form (S, h)
implements the correspondence ¢: R" — Z if for all preference profiles
R € R", we have E(S,h, R) = ¢(R).

You may think that your chance for a Nobel prize in literature will
not be much improved by this staccato style. Yet I could name several
grammatically impaired writers, who hardly ever used subordinate or
relative clauses and yet who still got to make the trip to Stockholm! If
you do not like this kind of choppy writing, reconnect some of your
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shortest sentences in your very last draft. But you do not have to. Your
text will acquire rhythm and even a certain formal elegance. So, even
from the viewpoint of aesthetics, you may gain.

By the same token, break your text into paragraphs of reasonable
length, keeping in mind that too much of a good thing is a bad thing: a
sequence of one-sentence paragraphs is not pleasant to read. But there is
no rule about how long a paragraph should be. Identify the most natural
places for giving your reader a slightly longer pause. Let logic dictate
or suggest where the divisions should be.

44 Redundancy Is Useful, but Don’t Overdo It
Yes, a certain amount of redundancy in your explanations is useful, but
do not overdo it.?

For instance, giving an informal description of the main steps of a
proof, or maybe simply restating before presenting a proof that it holds
only because a certain restriction on preferences is imposed—a point
that you have developed in a preceding section—is not strictly neces-
sary. But it might be quite helpful. The principle here is the same as the
one underlying the notion of defensive driving; that is, driving under
the assumption that other drivers will make mistakes. Defensive writing
proceeds under the assumption that a reader may be distracted at a crit-
ical moment. You may have properly stated the important restriction
without which your result does not hold. But if you did not emphasize
it sufficiently and a reader is confused, it does not help you to know that
the reader could have understood it by paying closer attention (just as
knowing that your accident was the other driver’s fault does not acceler-
ate your recovery). Such additional explanations should not, however,
appear within the proof itself but should precede it, so as to prepare us
for it. The proof itself should be as concise as you can make it without
hampering readability. It may be your good heart and your dream to
save humanity from its misery that led you to become an economist, but
when your reader gets to your proofs, he (she) should feel against his
(her) cheek the cold steel of mathematical inexorability.

Another circumstance under which redundancy is not only accept-
able but probably desirable is in facilitating transitions from one section
to the next. By the way, transitions should make sense to your readers
even if they do not read the section heading. Thus you may have to

23. I mean that it is sometimes helpful to explain an argument in several different ways;
but you should not explain the same things in too many different ways. (You must agree,
this footnote is redundant.)
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begin each section with a sentence that essentially repeats the heading,
which, unlike the headings of this essay (which I wrote as injunctions),
is often not a complete sentence. Often you can simply convert the head-
ing into a sentence. At other times you will have to express its content
in a slightly different way.

When stating a difficult definition, assist us by giving an informal
explanation in addition to the formal statement. Here, too, such an ex-
planation should come before the formal statement, to prepare readers
for it, and save them?* from frustration. It is annoying to spend time
struggling to understand a complicated concept when it is first given,
only to discover that two paragraphs down the author was willing to
help after all.

The same comment applies to figures. If you provided a figure to
illustrate a proof, thank you very much, but why didn’t you say so ahead
of time, so that readers can identify on it the variables as you introduced
them and use it to follow your argument? Warning us that one exists is
especially important because the constraints of typesetting make it hard
to control a figure’s exact placement in text and a figure illustrating a
proof may very well appear on the page following the proof instead of
next to the proof.

4.5 Don’t Be Shy about Explaining Very Simple Things

To ensure that everything is clear to everyone, you may sometimes
have to take time and space to explain things that seem very simple
to you. This is especially true early in a seminar, as you will not have
time to explain the complicated issues in any detail, and especially
at the beginning; indeed, if you lose your audience then, you may have
a hard time getting it back.

After stating an if and only if theorem (“iffy and only iffy” theorem
when you are not so sure), do not refer to the “if part” and the “only if”
part. Similarly, do not refer to the “sufficiency part” and the “necessity
part” of a theorem stating that it is necessary and sufficient that A holds
for B tobe true. Certainly do not refer to the “necessity part” after having
stated your theorem as an if and only if theorem. Though this language
seems standard enough, most people will not be sure which direction

24. Did you notice that I sometimes refer to the reader, sometimes to your reader (singular),
sometimes to your readers (plural), and sometimes to us, your readers? This is an example
of an inconsistency of style that should be avoided. So should should be avoided. As I have
throughout addressed you, my reader, I should have written that you should avoid. I return
to the issue of consistency of style in section 5.7.
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you mean or will know it only by expending energy better spent on
other things. I have even seen some of the greatest economists confused
about this distinction; in my personal pantheon, they are people whose
approach to economics cannot be described as “literary.” Avoid the
problem by just restating the result in each direction as you discuss it.

Similarly, would you believe that most of your professors really do
not know what a marginal rate of substitution is? But it’s true! To most
of us, a sentence such as “Agent 1’s marginal rate of substitution at z
is greater than agent 2’s” only means that the two agents’ indifference
curves through zo have different slopes at zy. We can only hope that it
will be will be clear which one of them is steeper when we really need to
know. Of course, we would never admit confusion by asking publicly,
and I certainly would never put such a confession in writing for fear
of being forever shunned by my colleagues. To prevent this situation,
compare the agents’ marginal rates of substitution of good 2 for good 1
at the point zg; even better, simply talk about their indifference curves
being more or less steep at zo.

It is a great unsolved mystery of neuroscience why someone can
prove the fanciest theorems in the most abstract spaces and yet have
trouble with some very elementary operations. Remember that. After
all, haven’t you called your relatives in England at 3 a.m. their time after
carefully calculating that it would be 3 p.m.? You might have failed in
such a trivial calculation but brilliantly passed exams that tested much
more of your intellect.

4.6 Beware the Apparent Simplicity of Numerical Examples
People often think that numerical examples provide easy introductions
to complicated proofs. But this is true only when examples are well
chosen. A general algebraic expression, in fact, is often a better way to
help readers see the logic of an argument. If, to fix ideas, you choose
x1 =1 and x, = 8, the number 9 will refer to the sum x; + x; but it
might be useful to remember how it arose and to write “1 + 8” instead, or
“9 (=14 8).” The expression x; + x, may be preferable. In a three-player
game, write the number of coalitions as 23 —1; we do not care whether
that number is equal to 7. If three mutually exclusive events occur with
probabilities 1/2, 1/3, and 1/6, write these probabilities as 3/6, 2/6,
and 1/6, or, better still, as %, %, and % Simplifying the fractions will
make it harder for readers to see that you are applying Bayes’ law.
Moreover, if you use numerical examples instead of algebraic nota-
tion, you may lose track of units of measurement, making it harder to
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check the correctness of expressions. The efficiency condition in a pub-
lic good economy in which the public good is produced by means of
a one-to-one technology (one unit of the input yielding one unit of the
output) is that the sum across agents of their marginal rates of substitu-
tion of the private good for the public good at their respective bundles
is equal to one. But it is more informative to write that this sum is equal
to the marginal rate of transformation at the corresponding production
point (a rate that happens to be equal to one, again measured in “private
good over public good”). Remember that college physics homework in
which you discovered a mistake in an equation by noting that temper-
ature appeared with different exponents on each side? If, instead, you
had given a numerical value to the temperature, you would never have
noticed. The same principle applies here.

When you vary a parameter, as a result of which agent 1’s income
increases from 5 to 7 and agent 2’s income decreases from 8 to 5, it will
soon be difficult to remember which figures are the initial incomes,
which are the final incomes, and whose income is 5 and when. If you
choose your notation well—for instance, by calling the incomes I; and
I, before the change and I} and I} after the change—readers cannot be
confused. That is what you should do, even if you do not manipulate
the symbols further.

If you insist on using numbers, however, choose figures that no matter
what operation you perform on them, do not turn them into monsters.
If you will divide x1 by 2, choose x; even; if you will take its square root,
do not choose x; = 10.

Actually, I take this back. It depends: if the incomes are 5 and 7
initially, and they are cutin half, they willbe 5/2 and 7 /2 after the change
and the fractions will make it easier to remember that they are the new
ones. If they were even, you would be tempted to perform the division
to get integers; here again, it would be hard to tell the new incomes
from the old ones.

In filling a payoff matrix, take all payoffs to be integers between 0
and 9 and you will not have to separate them by commas. In each cell
you can also place the payoff of the row player slightly higher than that
of the column player.

More useful than numerical examples are examples with a small num-
ber of agents, a small number of goods, and no production. You save on
subscripts, you can use an Edgeworth box, and your proof can appeal
to the intermediate value theorem instead of to a general fixed-point
theorem.
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By the same token, general arguments are sometimes easier to un-
derstand than their applications to particular situations. It is more trans-
parent why a competitive equilibrium is Pareto efficient when the proof
is presented in the general case than, say, for a Cobb-Douglas economy.
There is indeed little to be learned from the calculations for a special
case.

Similarly, illustrating a general phenomenon with a perhaps incom-
pletely specified geometric example is more informative than using a
complete argument based on a particular numerical example. This is
because it may not be obvious which features of the numerical example
are essential to the phenomenon. To prove that in an Edgeworth box
economy there could be several Walrasian equilibria, it suffices to use
an example in which preferences are suggested by means of a few indif-
ference curves for each of the two agents. Of course, a few indifference
curves do not constitute a preference map; and you have to rely on your
readers’” experience with such maps to help them mentally complete
your figure—or convince themselves that completion is possible. The
alternative is to give entire maps; in most cases this will require provid-
ing explicit numerical representations for them. These representations
will often be quite complicated. Although they will prove your point
beyond doubt, I strongly believe that they will hamper understanding
of the circumstances under which multiple equilibria occur.

If in a proof you can reach the desired conclusion by choosing some
parameter « arbitrarily in the interval [0, 1], write so as to make this
arbitrariness clear: “Let « € [0,1]” is better than “Let « = 1/2,” which
might lead us to believe that there is something special about 1/2. If the
calculations are easier with 1/2, write “Let € [0, 1], say « = 1/2.”

If x! and x? € R have been defined, and you want to introduce the
variable x in the interval between x! and x2, the statement “Let x! < x <
x2” does not read as well as “Let x € [x!,x%]” or “Let x € R be such that
x € [x1, x%].”

Do not define a variable in the middle of a mathematical expression.
“The allocation (z; = 1,2z, = 3) is feasible” should be “The allocation
(z1,22) = (1, 2) if feasible” (although in a seminar presentation, I would
not object to the shortcut “(z; = 1,2z, = 3)”).

If you write “Let u;(a*) = max,ecaui(a),” we do not know whether
you want to introduce the maximizer a* of u;(a) over a € A, or the
value taken by the function u; for the argument a*. You should say
“Let a* = argmax,_,u;(a)” if your intention is the former, or “Let U; =
max{u;(a)|la € A},” if it is the latter.
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4.7 1If You Name Your Agents, Do So in a Helpful Way

If you think numbering your agents from 1 to 4 is too dry when describ-
ing an example, try real names. But choose them carefully so readers
can easily remember who is who. Naming them Bob and Carol, Ted and
Alice will be cute but may be counterproductive. Ted in particular does
not belong in the group because he prevents you from ordering your
four consumers by consecutive letters of the alphabet: Alice and Bob,
Carol and Det are your four consumers. In honor of a favorite writer, I
have often wanted to call agents 1 and 2 Qfwfq and Xlthlx. But which
is easier to keep track of: agent 1 is endowed with good 1 and agent 2 is
endowed with good 2, or Qfwfq is endowed with apples, and Xlthlx is
endowed with oranges?

By the way, in a seminar avoid cultural references that are obscure
to too many in your audience, but do not, by all means, avoid such
references altogether. Sometimes it will not be easy to decide whether
listeners will understand. Do you think, for example, that I should
have resisted the temptation to quote “Erreur, tu n’es pas un mal” to pre-
vent readers who do not know French from feeling excluded—thereby
depriving others of this beautiful maxim? What is the correct criterion
of social choice theory here?®

4.8 Use One Enumeration for Each Object Category

Number each category of objects, definitions, propositions, theorems,
and so on, separately. Some authors use a single list for all numbered
items, and mathematicians seem particularly fond of the convention:
Definition 15, which is the tenth definition, is followed by Theorem 16,
which is the third theorem; Theorem 16 is followed by Corollary 17,
which is the only corollary and so on. Separate numbering is preferable,
as it clarifies the organization of a paper. If you have two main sections,
with one theorem in each, label the theorems Theorem 1 and Theorem 2.
A single list does facilitate retrieving a needed item, but this benefit is
too small. Bringing out the structure of your paper is more important.

25. I referred once to Bob and Carol and Ted and Alice in a seminar in which I discussed
matching theory, and someone in the audience commented that I was showing my age.
I was unfortunately not quick enough—showing my age once again—to reply that by
understanding that I was showing my age, and remarking on it, he was showing his own.
He was right though. I recently asked the students in my graduate class whether they
understood the allusion. Not one of them did. And yet Bob & Carol & Ted & Alice (it’s a
movie) came out only yesterday (thirty-one years ago, to be precise). From now on, I will
use this example only when lecturing in retirement homes.



90 Chapter 2

I checked with a musicologist friend of mine: Beethoven’s Symphony
No. 9 is his ninth symphony, not his third.?

4.9 State Assumptions in Order of Decreasing Plausibility or
Generality
When introducing your assumptions, start with the most natural ones
and proceed to those that are increasingly restrictive and decreasingly
plausible. You should always postpone as long as possible the moment
when areader may not be entirely comfortable with some aspects of your
model. When you refer to the assumptions again, of course, use the same
order, for the same reasons. Sometimes, however, there is no unique
natural order and you will have to make a choice. Once your choice
is made, stick with it throughout the paper.

For utility functions, do not write

Al — u; is strictly concave;
A2 —u; is bounded;

A3 — u; is continuous.
Instead (and here I do not attempt to give names to the conditions,) write

Al — u; is continuous;
A2 —u; is bounded;
A3 — u; is strictly concave.
An enumeration should be logical: proceeding from small to large,
easy to difficult, particular to general, and so on; for example, “All eco-

nomic agents respond to incentives: paper boys, corner grocers, compa-
nies quoted on the stock exchange, and multinational corporations.”

410 Group Assumptions by Category
Introduce your assumptions in related groups.
For a general equilibrium model,

Al — A5 pertain to consumers;

B1 — B6 pertain to firms.

26. For long documents such as books, adding to the label of a theorem the page number
on which it is stated might be useful: Theorem 3.123 would designate the third theorem of
the chapter which appears on page 123. The more common editorial convention, however,
is to add a cross-reference when a theorem is discussed later in the book (for example, see
p. 123).
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For a game,

Al — A3 pertain to the structure of the game;
B1 — B2 pertain to the behavior of the players.

411 Figure Out and Indicate Logical Relations among Assumptions
and Groups of Assumptions
Find out how your conditions are logically related. If these relations
are complex, present them in the form of diagrams. In a seminar, show
diagrams of implications even if relations among them are not complex.
Venn diagrams (figure 2.6), with each bubble symbolizing the set of
objects satisfying one of the conditions, are the most effective.

If you represent the bubbles associated with Conditions A and B as
partially overlapping it is because neither one implies the other, which
you know from having identified

1. at least one object satisfying A but not B,
2. at least one object satisfying B but not A,
3. at least one object satisfying both.

Figure 2.6

How to Indicate Logical Relationships between Concepts. Key: X is the feasible set,
P the set of Pareto-efficient allocations, F the set of envy-free allocation, B,; the set of
allocations meeting the equal division lower bound, W, the set of equal income Walrasian
allocations. The set of feasible allocations is so large in relation to the set of Pareto-efficient
allocations that its bubble does not even fit in the page. There are continua of Pareto-
efficient allocations and of envy-free allocations but typically a finite number of equal-
division Walrasian allocations. A small tip: breaking the boundary of a bubble to make
room for its label is the best way to make the labeling unambiguous.
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(a)

Figure 2.7

Venn Diagrams Convey Much More Information Than Arrows. The two diagrams seem
to convey the same information about logical relations, but the Venn diagram (a) allows
you to show that “few” objects satisfy condition A but not condition C, whereas many
satisfy condition B but not condition A. It also allows you to place individual objects, such
as the Walrasian rule or the Shapley value, in the appropriate places. I made this diagram
of arrows (b) deliberately messy to strengthen my claim that Venn diagrams are better
than diagrams of arrows, but even if I were fair, bubbles would look better.

You can also use a diagram of arrows (figure 2.7), each one indicating
an implication, and crossed arrows, each indicating a lack of implica-
tion. But an advantage of Venn diagrams is that by drawing bubbles of
appropriate size you can convey additional information about the rela-
tive strengths of conditions. If A is much stronger than B, draw a much
smaller bubble for A. If you establish under Condition B a conclusion
that was derived under A in earlier literature, you need to give readers
a sense of how significant the weakening is. Of course, how restrictive
A is in relation to B is a subjective judgment; but, here, subjectivity is
unavoidable.

A second advantage of Venn diagrams is that they make it easy to
indicate the joint implications of several conditions. If A and B together
imply C, the two bubbles representing them intersect within the bubble
representing C. If you use an arrow diagram, you would have to merge
two arrows emanating from A and B and point the merged arrow at C.
You would end up with a big mess.

If you do not link two conditions when using arrows, you are indicat-
ing that you do not know how they are related or that it is not important
to know. This option does not exist with Venn diagrams. Therefore, a
disadvantage of these diagrams is that in order not to be misleading,
you need to figure out all the logical relations between your conditions.
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But this disadvantage is an advantage.?” Do the work; you will never
regret it.

A final advantage of Venn diagrams is that you can sometimes draw
the bubbles in a way that suggests some of the structure of the sets they
represent: if the set is convex, draw a convex bubble; if it is defined by
a system of linear inequalities, give it a polygonal boundary; if it is a
lattice, draw it as a diamond, and so on.

4.12 Make Sure There Are Objects Satisfying All Your Assumptions
For each theorem, you should point to at least one object satisfying
all your assumptions. After stating that you will consider economies
satisfying Assumptions 1-10, give an example that does so. (Try Cobb-
Douglas; it will probably work.) If the class of objects satisfying your
assumptions is empty, any statement you will make about these objects
will be mathematically correct but of limited usefulness.

413 Use a Common Format for Formal Statements of Results and
Similar Parts of Proofs

If youhave several results that are variants of each other, present them in
the same format so as to make their relations to each other immediately
apparent. If you first state

Theorem 1 1If A, B, and C, then D and E.

do not write your next theorem, which differs from Theorem 1 in that C
is replaced by C’ and E is replaced by E, as

Theorem 2 Suppose A and B. In addition, consider the class of
economies satisfying C’. Then D. Also, E holds.

Instead, use a paralell®® format:

Theorem 2 1f A, B, and C', then D and E.

27. An effective way to proceed is to figure out all the illogical relations; then those
remaining are the logical relations.

28. My incorrect spelling of paralell (Darn, I did it again!) is an unfortunate consequence
of having finally mastered that of A. Mas-Colell’s name (the name for which, in my esti-
mation, the ratio of incorrect to correct spellings is the highest in the profession). Do
spell names correctly! Dupont does not want to be confused with Dupond any more than
Schultze identifies with Schulze. Hernandez and Fernandez are two different people.
Thompson is very attached to his p, and I know for a fact that Thomson has no desire
for one.
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How Theorems 1 and 2 relate to each other will then be obvious,
and readers will discover it by simply scanning them. Choosing differ-
ent formats for the theorems would force readers to actually read the
entire statements and make, hypothesis by hypothesis and conclusion
by conclusion, the comparisons needed for a good understanding of
their relationship. In some cases, it will be possible to present the two
theorems as Parts 1 and 2 of a single theorem.?’ Physical proximity and
a common format are two important ways to facilitate readers’ task.

Similarly, a proof may consist of several parts having identical or
almost identical structures. Present them in a way that brings out this
similarity. Instead of writing out Case 1 and Case 2 separately, write
Case 1 first, and work on it until it is in perfect shape; then copy and paste
it and make the adjustments necessary to cover Case 2. The similarities
of phrasing and format will unambiguously signal readers that if they
understand Case 1, they can skip Case 2; or that if they do read Case 2,
they will incur minimal marginal costs.

Should you be concerned about the repetitive nature of your text if
you write in this way? Not at all. Revealing the structure of an argument
helps readers understand and saves time and effort.

To ensure that the various parts of a paper that should be are format-
ted or styled in a similar fashion, go over the whole paper reading only
those parts. Read all the theorems and only them, and compare their
statements. If Theorem 1 is “Under Assumptions 1-5, a Nash equilib-
rium exists,” Theorem 2 should not be “Under Assumptions 1-4 and 6,
there is at least one Nash equilibrium,” but “Under Assumptions 14
and 6, a Nash equilibrium exists.” Or perhaps it is the wording of The-
orem 1 that you should change to “Under Assumptions 1-5, there is at
least one Nash equilibrium.”

Compare the formats and styles of your assumptions as well, making
sure that all come from the same mold. Repeat the operation for axioms,
figure legends, remarks, and so on. These comparisons will not only
ensure consistency of presentation but may also show you that what
you thought were equivalent formulations are in fact not quite the same.
You will discover that one is slightly better than the other, or that one
that is better still could be obtained by combining the best features of
each. The two theorems I just gave as examples sound the same; but
the phrasing “There is at least one Nash equilibrium” prepares us a

29. Capitalize the word theorem when it refers to a specific theorem (as in Theorem 1
above) but not in a sentence such as “Capitalize the word theorem when ...” The same
rule applies to propositions, sections, figures, and so on.
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little better than “A Nash equilibrium exists” for the possibility that
there might be several equilibria. You should, therefore, choose the first
phrase if multiplicity of equilibria will be important in later parts of
your paper.

Another exercise that greatly helps to eliminate errors and improve
the exposition of your work is to prepare several versions of a paper: per-
haps one version for the technical journal you intend to submit it to and
a more expository version for a seminar or lecture. Writing each version
will give you ideas for improving the other. Often some of the simplifi-
cations that made the expository version easier to understand will help
make the technical version more transparent. I have often discovered
that some ways of streamlining a technical paper to better convey my
idea to an unspecialized audience (say, in a general departmental semi-
nar) were also effective with an audience of those very familiar with the
subject (for example, a graduate class or a specialized conference). Even
readers who can understand your complicated concepts or proofs will
prefer a simpler presentation of them.

5 Theorems and Proofs

Having introduced notation, language, and model, you can proceed to
theorems and write the proofs.

51 Choose the Right Mixture of Words and Mathematics in Proofs
A proof written entirely in English is often not precise enough and
is too long. A proof written entirely in mathematics is impossible to
understand—unless, of course, you are a digital computer. Modern esti-
mation techniques have shown that a proof’s optimal ratio of mathe-
matics to English lies between 52 and 63.5 percent. Pick the point in that
interval that is right for you and stick with it (see figure 2.8).

The theorems themselves, however, should be stated in the simplest
English possible. The reader who wants to know more than the usually
informal description of the results given in the introduction may be able
to spare only a few more minutes for reading the paper. Just begin able
to read theorems that are simply and clearly written will give such a
reader a much more precise understanding of your contribution at a
very small cost. Admittedly, it is sometimes difficult to achieve such
readability—for technical papers it is probably impossible. But try. If
you are successful, even skimmers and skippers will get something out
of your work.



96 Chapter 2

‘xﬂ 1= All | have to do is deduce, from what | know of you, the
ﬂ AR way your mind works. Are you the kind of man who would
. ¥ e put the poison into his own glass, or into the glass of his
ani enemy? [...] Now a great fool [...] would place the a wine in
front of his own goblet, because he would know that only
% =% another great fool would reach first for what he was given.
p ‘ Tﬁ? | am clearly not a great fool, so | will clearly not reach for
_J@ ] L\jl your wine [...] We have now decided the poisoned cup is
&=—-="] F 1 most likely in front of you. But the poison is powder made
Q/—?% from iocane and iocane comes only from Australia and
A ;& Australia, as everyone knows, is peopled with criminals
nr “x“\{—”_‘_&? and criminals are used to having people not trust them,
1 (___J_J and | don’t trust you, which means that | can clearly not
<= IR choose the wine in front of you [...] But again, you must
ﬂ &P have suspected | knew the origins of iocane, so you would
& have known | knew about the criminals and criminal

&\";‘;\: behavior, and therefore | can clearly not choose the wine in
front of me [...] You have beaten my Turk, which means

(a) you are exceptionally strong, and exceptionally strong men

are convinced that they are too powerful ever to die, too
powerful even for iocane powder, so you could have put it
in your own cup, trusting on your strength to save you;
thus | can clearly not choose the wine in front of you [...]
But you also bested my Spaniard, which means that you
must have studied, because he studied many years for his
excellence, and if you can study, you are clearly more than
simply strong; you are aware of how mortal we all are, and
you do not wish to die, so you would have kept the poison
as far from yourself as possible; therefore | can clearly not
choose the wine in front of me.

(b)

Proof: This follows from the inclusion ¢ C P, Part (1) of Proposition 1, and Lemma 1
applied to ¢.

(c)

Figure 2.8

The Ratio of Mathematics to English in a Proof Should Be in the Right Interval. The
proof in (a) has too much math. Because of its high density of mathematical symbols, it
is virtually impossible to understand. (I can only make out that it states the existence of
ducks having certain properties.) (b) This game-theoretic proof has too much English; it is
not precise enough and is too long. Not surprisingly, two paragraphs down, the character
who produced it is dead. (He has to choose one of two cups of wine and drink from
it. His opponent, who told him that he has poisoned one of them, will drink from the
other). (c) This proof is just right, said Goldilocks, and that is the one she read. It is indeed
pleasantly short and clean. Wouldn’t you like to know what theorem it proves? (None, it
turns out. I made it up.)
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5.2 Divide Proofs into Clearly Identified Steps or Cases

Divide your proofs into clearly identified, meaningful units. Indent
and double indent to indicate structure. Name and number units (for
example, Step 1, Step 2, Case 1, Subcase 1a, Subcase 1b, Claim 1, etc.). If
the proof is long and complex, give each step, case, or claim a title indi-
cating its content. Make sure that readers know whether this title is a
statement you will prove or an obvious conclusion they should reach
on their own, as in Steps 1 and 2:

Step 1: The domain of definition of the correspondence ¢ is compact.
To prove this, we will establish two claims:

Claim 1: The domain is bounded. To see this . ..
Claim 2: The domain is closed. This follows from Lemma 1.

Step 2: The correspondence ¢ is upper semicontinuous.

If the claims are conceptual units of independent interest—certainly
if they are used in other parts of the paper—as opposed to claims per-
taining to a list of similar cases that have to be checked in turn, call them
lemmas (or lemmata, the Greek plural; not lemmatas, unless you really
have lots of them!) and present them separately.

If a proof is long, you may have to number some of the statements it
is composed of and to refer to them by these numbers. Unfortunately,
numbering quickly increases the complexity of the proof (I mean, how
complex it looks). If you do this, number only the essential statements.
If, for instance, you end a sentence by establishing a statement used
as a hypothesis in your next sentence and if the statement is not used
elsewhere, do not number it.

In a proof by contradiction, you do not have to contradict twice. For
instance, to show that there is no object satisfying Conditions 1 and 2,
you may start with “Let O be an object satisfying Conditions 1 and 2”
and end by establishing that O could not satisfy Condition 2 after all.
If in reaching this conclusion you never use the fact that O satisfies
Condition 2, you should, instead, start with “Let O be an object satis-
fying Condition 1” and go on to show, as before, that O cannot satisfy
Condition 2.

5.3 Gather in Front of a Conclusion All the Conditions Needed to
Reach It

Hypotheses should come first and be written together. Do not distribute
them on both sides of the conclusion, as in “If A and B, then D since C”
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or “If A and B, then D. This is because C.” Instead, write “If A, B, and
C,then D.”

Especially for long statements, it helps to visually separate the
hypotheses from the conclusions by then, we have, it follows that, or a
similar phrase. If you write “Since A, B, C, and D,” readers will not be
sure whether you mean “Since A, then B, C, and D,” or “Since A and B,
then C and D,” even though grammar dictates that the former is correct.
Nonetheless, readers won't figure this out until they reach the end of the
sentence. It is better to make it clear as it happens that you are switching
from hypotheses to conclusions and write “Since A, then B, C, and D.”

Using a few English words to separate complicated expressions
makes it easier to see where each one starts and ends. Writing “For
alli € N, x; R; x;” is no problem because the sentence is short and both
parts are simple and familiar. But consider “For all h = (hf, k3, ..., hY),
7 (h) = (m(hy), ma(h3), . . ., mx(hE)).” To make it easier to read, write “For
all h = (hi,h3,. .., hy), we have 7 (h) = (m(h}), ma(h3), . .., mk(hy)),” or
display the second part—especially if it is a meaningful expression
readers will encounter again—and dispense with “we have.” Then you
would write “For all h = (h3, 13, ..., hy),

7 (h) = (m(hy), ma(h3), . .., wx(hy)).”

Mathematical statements usually look better when all the quantifi-
cations appear together, preferably at the beginning, instead of being
distributed on both sides of the predicate. For instance, instead of “For
all x € X, we have x; > y; for all i € N,” write “For all x € X and all
i € N, we have x; > y;.” By the way, this example illustrates a conflict
between two of my recommendations. If you took my advice to sepa-
rate mathematical expressions by English words, you might change “for
allh = (hi, 13, ..., k), w(h) = (m(hy), ma(h3), . . ., wx(hy))” to “for all h =
(hi, k3, ..., BY), we have 7 (h) = (m(h), mo(h3), . .., mk(h})),” but the for-
mulation “7(h) = (mi(h}), m2(B3), . .., wx(hy)) for all h = (hY, B3, ..., BY),”
in which the quantification occurs after the equality, also achieves the
desired separation, and is slightly shorter.

5.4 Pay Special Attention to Quantifications

Quantifications deserve special care. Let’s look first at the case of multi-
ple quantifications in which the same variable appears twice. Suppose
that an economy is defined as a pair consisting of a preference profile
R chosen in the domain RN and a social endowment Q chosen from
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RY, and that you are making a statement about all pairs of economies
that differ only in their social endowments. Let £ = RN x R desig-
nate the class of economies you are considering. Do not then write “For
all (R, ), (R, ') € £”, because the variable R appears with a univer-
sal quantification twice. You have to write “For all (R, 2) € £ and all
Q' e RL” or “For all (R, ) and (R, Q) € € such that R=R"." If £ is
not the Cartesian product of a domain of preference relations and a
domain of social endowments, you should choose a formulation of the
second type.

Next, if a certain quantification applies to only one of two successive
statements, order them so as to make the scope of the quantification
clear. “There exists a such that for all i, P(a, i) and Q(a)” is not as good as
“There exists a such that Q(a) and for all 7, P(a, i),” because the quantifica-
tion over i is only relevant to statement P. For statements as simple as the
one I just wrote it may not matter much, but if both P and Q were com-
plicated expressions with multiple variables it could take some time to
discover that i does not appear in Q.

If, starting from some list of objects (Oy, . .., O,), you want to say that
one of them is equal to A, write “there exists i € N such that O; = A,” not
“there exists O; such that O; = A.” As the proof continues, you probably
will have to refer to the particular i you just identified.

Finally, an issue of style: If you use descriptive names when listing
objects in an enumeration to remind us of what they are, be consistent.
Write either “For each agent i € N, each bundle z; € Z;, and each price
p € A*71. .., thereby helping us see that i is an agent, z; a bundle, and p
aprice, or “Foreachi € N, eachz; € Z;,andeachp ¢ AL ifyou feel
we should know. But do not write “For each i € N, each bundle z; € Z;,
and eachp € A*"1...,” because only one of the variables is preceded by
a descriptive term.

In the more formal parts of the paper, such as the proofs, you can
usually skip the extra words and use the second format.

5.5 Specify Precisely the Assumptions, or Particular Parts of Them,
Used in Each Step

Do not write “The above assumptions imply that f is increasing” if you
need only some of those assumptions to prove that f is increasing. It
should be clear whether you mean all of the assumptions stated so far or
only those discussed in the preceding paragraph. Write “Assumptions 3
and 4 imply that f is increasing.” Even better, if you do not need Part (i)



100 Chapter 2

of Assumption 4, write “Assumption 3 and Part (ii) of Assumption 4
together imply that f is increasing.”

It may not be enough to say that Theorem 3 follows from Lemmas 1
and 2. You may have to demonstrate how it does so.

Do not write “A and B imply C and D,” if in fact “A implies C and B
implies D.” With a very small additional effort, you can be much more
precise.

When certain properties, or conditions, are met by some object, indi-
cate what object you are referring to. For instance, instead of saying
“The following conditions are met,” say “The following conditions are
met by the cost function.” If they are violated, indicate by what, where,
and how. Instead of saying “Efficiency is violated,” say “Efficiency is
violated by the allocation x when the pricing scheme is p and the cost
function is C.” Indeed, you may have discussed several allocations,
several pricing schemes, and several cost functions. Instead of say-
ing “Strategy-proofness is violated,” say “Strategy-proofness is violated
when the preference profile is R,” and explain “(consider consumer 1,
when his true preferences are R;, and he faces consumer 2 announcing
preferences Ry; he is better off announcing R} instead).”

When you cite an earlier result, be as exact as possible. For classic the-
orems, refer to a textbook your readers are likely to be familiar with. This
is especially important when a theorem exists in several forms; readers
need to know which version you are using. You should also probably
cite the English edition of a classic text instead of the translated version
in another language, even if it is your own native language or one you
know well. So write “By the Brouwer fixed point theorem (Debreu 1959,
p- 26).” Adding the page number is a nice touch, suggested to me by
Martha Stewart.

5.6 Don’t Leave (Too Many) Steps to the Reader
Give your complete arguments. Some steps in a proof may involve stan-
dard manipulations and detract from your main point. Perhaps they
should not be in the body of the paper but in an appendix. Just don’t
eliminate them. Readers may not be familiar with a derivation you have
seen and performed hundreds of times. Having the option to assess the
length of a step and recognize the names of familiar theorems on which
it is based will help them check their own understanding of your logic,
even without studying the details.

In general, I do not like to see too much of the proof relegated to
appendices. When 1 first look at a paper, I skip most of it anyway;
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Figure 2.9

A Reader to Whom You Leave Too Many Steps Will Pick Up Something Else to Read.
Do not leave steps to the reader. Will your weary reader really attempt to understand a
proof where so many steps are left out?

if I decide to study it more seriously, 1 find it annoying to have to
flip back and forth between the text and the appendix. While logical
developments belong in the text proper, it is acceptable to file routine
calculations, such as those involved in checking second-order condi-
tions, in the appendix. Except for referees, almost no one checks these
calculations, as there is rarely anything to learn from them. (Indeed, we
hope that the referees did check them for us.) If too many steps are miss-
ing, you run the risk of your referee assigning the proof to the category
of “proofs by wishful thinking,” a common but not overly reliable type
of proof.

5.7 Use a Consistent Writing Style
In the next few subsections I address several issues of style in the writing
of proofs.

First, in a proof do not switch back and forth between first-person
singular, third-person singular, first-person plural, and passive forms.
If you summarize your paper as follows: “In section 3, I show that an
equilibrium exists. In section 4, we establish uniqueness. To prove these
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results, it is assumed that preference relations are strictly convex. For
the proof of the main theorem, one appeals to the Brouwer fixed-point
theorem, and finally, section 5 concludes,” your readers will think you
need psychiatric help. Are you I or we? Is it because these assump-
tions are embarrassing that you suddenly hide behind the passive form?
Believe me, we all make embarrassing assumptions. And why do you
let section 5 conclude when you did all the work? The passive form is
found awkward by me, and our advice here is to have it replaced! I is
perhaps too personal; between I and we, I usually choose we, but if you
choose I, we will respect your choice.>

Similarly, do not travel back and forth between the present and future
tenses. Do not write “First, I prove existence. Then I will apply the
theorem to exchange economies. I conclude with open questions.” In
most cases, using the present tense throughout, even when describing
past literature, is just fine.>!

Choose the sex of your agents once and for all. Flip a coin. If it is a boy,
rejoice! If it is a girl, rejoice! And do not subject your consumers to sex
change operations from paragraph to paragraph.3? This is an imperfect
solution to the gender issue however. In some particular situations, there
are better ones. For instance, two-person games are great for sexual
equality. Make one player a male and the other a female. This will even
facilitate talking about the game and help your reader keep the players
straight in his/her mind (sorry! I meant her mind). It will also save you
from the awkward he or she, him or her, his or her! These expressions are
not elegant and I try to avoid them, but sometimes it is hard to come
up with anything better. Alternatively, you may be able to refer to your
agents in the plural (but remember my earlier advice that writing in the
singular is often more precise). Or make one of them a household or a
firm, and refer to it as it.

Restructuring your sentence to avoid the pronoun problem is often
possible: replace “If a consumer has quasi-linear preferences, the pub-
lic good component of his maximizing bundle is independent of his

30. As areader, I rather like the I form, which is more engaging, but I am not comfortable
using it in technical papers. I use I here only because of the informal style I chose for this
essay. Paradoxically, we is less obtrusive than I. We can also be interpreted as “I and the
reader,” whom you are taking along. But then be careful if you refer to “our previous
work” that you mean you and your coauthor(s), not you and your reader.

31. Grammarians call that the narrative (storytelling) present.

32. For a book, alternating between male and female between chapters might be
acceptable.
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income” with “The public good component of a consumer whose
preferences are quasi-linear is independent of income.”
The plural possessive with a singular subject is an abomination.

5.8 Be Consistentin Choosing RunningIndices and Quantifications
Consistency in referring to running indices or quantifications is also
important. If N = {1, ..., n}, donot write interchangeably “foralli € N,”
or “forallie{1,...,n},” or “foralli=1,...,n.” Pick one formula and
stick with it.

In most situations, the quantification for the set of agents is clear. If
s0, you may skip it and write “for all i.” This helps reduce the density
of symbols. In general, though, it is a good idea to indicate membership
explicitly. Instead of “There exists z for which ...,” write “There exists
z € Z for which ...” (Z being the set of feasible allocations, which you
have previously defined). Therefore, when everything else is explicitly
quantified, for style uniformity and aesthetic reasons, it bothers me a
little not to see membership indicated for the set of agents—even if it is
obvious that they come from N and not from Mars. So instead of “For
all i such that...,” I would write “For all i € N such that...”

Incidentally, even though the notation (Oy, ..., 0O;,...,O,) seems to
exclude the values 1 and n for the running index i, everyone will under-
stand that they are included. If you write (O;)ien you will lose the
possible benefit—depending on your application—of having the list
components spread out for all to see. Shortcuts of the form (O;)ien,
> N Xi, or [ [ xi, are indeed not always desirable. Writing (O, - - -, Oy),
X1+ -+ +Xy, 0r X1 X - -+ X X, sometimes helps.

Have one running index for each category of objects. For instance, do
not use the same symbol for the running index for both commodities and
agents. “Let pp = min; p; and consider an arbitrary agenti € N” is better
rewritten as “Let po = min, p; and consider an arbitrary agent i € N.”
In many situations, the choice of running indices will not matter, but
in others it will. When describing the Lindahl mechanism, for example,
youneed to index prices by agents. Sopg = ) p; is the price vector faced
by the producers of the public goods when each consumer i faces the
individual price vector p;.

Finally, in a given expression do not use the same variable to refer
to an object taken from some set and as an index running over the ob-
jects in the set: replace “For all i € N, x; <) "y a;” with “For all i € N,

xi <) nai.”
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When you have an expression involving several sums, using different
letters of the alphabet as running indices for the members of the various
sums may make it easier to talk about them. Compare ) ;.\, x; = >, Xi
to > ien Xi = X_jens Xj- This notational choice may be particularly useful
if in your proof, you will have to pick one agent from N and one from

N'. Then their names will naturally be agent i and agent ;.

5.9 Don’t Use Quantifiers in an English Sentence

Quantifiers should be reserved for mathematical expressions and should
not appear in the middle of a text sentence. A sentence such as “Blah,
blah, blah, Vx such that P(x), blah, blah, blah 3y such that Q(x,y) and
blah, blah, blah” does not look good. Use English: “for all” and “there
exists.” If the mathematical statements introduced by the quantifiers
are complex, pull the statements in mathematics out of the text and dis-
play them on separate lines, as follows: “Blah, blah ... blah, blah,

Vx such that P(x), 3y such that Q(x, ),

and blah, blah, blah.”
Even though you do not want your text to be a mere translation
of the mathematical statements in the proofs, the verbal parts of your

==
—] ‘
“ / /
Figure 2.10

Quantifiers as a Spice. Sprinkle your proofs with quantifiers. They will taste better.
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paper should not leave the reader wondering about the quantifications
needed to understand it. You can skip some of them to lighten your
text, but make sure a reasonably prepared reader is bound to infer them
from context. In formal statements, however (definitions, proofs), all
quantifications should be explicit. (One of the side benefits of such
explicitness is that taking the negation of a mathematical statement—
an operation you have to perform often—is a trivial task if the state-
ment is properly written, with no hidden quantifications.)

The only mathematical symbols that do not bother me in text are
<, G, and e—and similar symbols like the strict inequalities, the strict
inclusions, the preference statements, etc—read as prepositions or verbs.
“Blah, blah, blah, since x 2 y, and x € A, and therefore, blah, blah, blah,
f is continuous” is fine. But these symbols certainly should not appear
in the introduction or conclusion.

3 situations where it is convenient to quantify once and V*. For
instance, open your proof by stating: “In what follows, S denotes an
arbitrary element of £”. Then the requirement that the function F: ¥ —
R? satisfies “for all S € =, F(S) > 0” can simply be written as

Positivity: F(S) > 0.34

Journal editors will revise a sentence starting with a piece of mathe-
matical notation. I agree with them that it does not look good, especially
if the notation is lower case. “x designates an allocation” is not pretty.
“I is the set of individuals” is not as bad because I is uppercase. (But

33. See the problem with starting a sentence with a piece of mathematical notation! When
I'wrote earlier that you should not put quantifiers in the middle of a text sentence, I should
have said “Do not put them anywhere in such a sentence.”

34. Or “F > 0.” By the way, do not place your footnote markers at the end of mathematical
expressions, as they will look like exponents. Placing them beyond the punctuation mark,
as the typographical convention requires, and as I have done here, helps. Nevertheless,
logic would sometimes dictate that the marker be attached to a word inside the clause or
sentence that ends with a punctuation mark. Compare the marker for this footnote with
the marker for note 33: the position of that marker did not create any ambiguity, as I am
sure you did not think it was my intention to raise the universal quantifier to any power.
Still, it did not look pretty.

The same problem arises with quotation marks. At the beginning of this note I wrote
“F > 0. The rule is to write “F > 0.” This is in agreement with logic if you think of the
whole sentence, including the period that ends it, as being the unit that is being discussed.
In other contexts, it may be the requirement “F > 0” that is under discussion but here—
given that quotation marks look a little like the double prime symbol—I admit that placing
them after the punctuation mark is preferable. Therefore, you should write something like:
“the requirement “F > 0,” stated in Section 2.”
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what a grammatical provocation!).?> Editors prefer “Let x designate an
allocation.”%

“Note that” should mainly be used to bring attention in a a proof to a
point that the reader could have overlooked, or that may be surprising.
Thus, it is tiresome to see every other sentence to be preceded by that
expression. However, the expression can occasionally be used to avoid
beginning a sentence with a mathematical expression.

510 Show Clearly Where Each Proof Ends

Indicate where your proofs end. Use QED (quod erat demonstrandum) or
Halmos’s O (for, I suppose, quod erat quadrandum®). Delete the redun-
dant “This completes the proof” that precedes O in your current draft.
However, if the proof of Theorem 2 extends over several pages, I would
not object to your adding “This completes the proof of Theorem 2.”

5.11 If You Think a Step Is Obvious, Look Again

The following recommendations may seem to have as much to do with
doing the proofs as with presenting them—but I don’t see these as
distinct activities.

Do not think that your own errors necessarily occur in the hard parts
of your proofs (Ishould say, in what you think are the hard parts of your
proofs). They may well have hidden in (what you think are) the easy
parts, taking advantage of your overconfidence. After completing your
paper, search for the words clearly and obviously and make sure that what
you call clear and obvious is, if not clear and obvious, at least true.38

5.12 Verify the Independence of Your Hypotheses
For each hypothesis in each theorem, check whether you could proceed
without it. Don’t write “Under Assumptions A, B, and C, then D,” if A
and B together imply C, or if A and B together imply D.

Once after I put together a toy for one of my daughters I discov-
ered some leftover parts in the box. Either these were replacement parts

35. “I am the set of individuals” is a little pretentious though! Sounds like “The set of
individuals, ¢’est moi!”

36. Not that I agree with all of the conventions editors impose on us. In particular, their
punctuation conventions do not all make sense. Being forced to end a sentence with
“mechanism.” is as painful to me as encountering expressions such as {(x +y}).

37. Circulus? What about a little circle to indicate the beginning of a proof, matching the
little square that closes it?

38. Don’t deduce from this suggestion, however, that simply deleting every clearly and
obviously will eliminate all your errors.
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or I had done something wrong. (I will not tell you which but will
say as a clue that there never are replacement parts in the box). Using
the same logic, after you have written QED look in the box for stranded
hypotheses. You might have made a mistake; but you might also be
pleasantly surprised to find that you can actually prove your theorem
without differentiability. Wouldn’t you be thrilled to discover that your
result applied to Banach lattices (which you didn’t even know existed
two weeks ago), whereas you thought you were working in boring old
n-dimensional Euclidean space?

Occasionally, you will be unable to show that a certain hypothesis is
necessary for the proof and unable to conclude without it either. This is
an uncomfortable situation that should keep you up late at night.

A given hypothesis may be the conjunction of several more elemen-
tary ones. In that case, try to work without each of the components in
turn. If you have shown that “Under compactness of the set X, conclu-
sion C holds,” don’t simply check that without compactness C might
not hold anymore. Instead, ask whether “Under boundedness of X, C
holds” and whether “Under closedness of X, C holds.”

Counterexamples to establish the independence of hypotheses in a
theorem should be as simple as possible. Of course, if you uncover the
entire class of situations illustrated by the counterexample, you have a
more general theorem, and that may be the one you should present.

5.13 Explore All Possible Variants of Your Results
Do not leave any stone unturned (figure 2.11).

If you have proved Statement P, “A and B together imply C,” do not
stop there. Find out whether similar statements hold when you replace A
with the closely related conditions A’, A° and A, or replace Bwith B’ and
B*, or C with C°. Knowing P is not enough. Discover as many statements
as possible that are close to P and are also true, as well as statements

— .
— — O
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Figure 2.11
Do Not Leave Any Stone Unturned. On the basics of stoneturning.
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(a) (b)

Figure 2.12
Even Simple Pictures Can Be a Great Help in Understanding Proofs. (a) Picture of a
line. (b) Picture of a point.

that are close to P but are not true. Indicate as a remark the main
variants of P and keep to yourself the least significant ones.

It is just as useful to understand the various statements similar to the
one you are proving that could be true but are not as to understand the
statement you are proving. It may even be more useful.

By the way, if you conjectured that a certain statement is true but
are having trouble proving it, try proving its negation. Either you will be
successful and save yourself the embarrassment of proving something
that is not true or, if your initial intuition was indeed correct, you will
almost certainly gain useful insights into the proof of your conjecture
that you may not have obtained otherwise.

6 Use Pictures

Even simple pictures can be of considerable help in making your
paper easily understandable and your seminar presentation more vivid
(figure 2.12). Of course, a picture is not a substitute for a proof, and the
proof should be (in general) understandable without one. But an illus-
tration may convey the main idea of the proof and, thereby, cut down by
half (probably much more) the time needed for readers to understand
it. Again, remember the hundreds of little diagrams you drew on the
way to your results. Also, think about why, when you meet the author
of a paper that interested you and ask for an explanation of some point
that confused you, the author almost always says: “The argument is
actually very simple. Let me draw a little picture to show you how it
works.”

In addition to illustrating definitions and steps of proofs, figures also
provide relief from long verbal or algebraic developments. Altogether,
they make a paper more inviting.
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6.1 Prepare the Ground

I only recently learned to create figures in BIgX, and I was astounded
to discover how much one could do with just five or six commands. I
strongly suggest that you try. Here are a few lessons I drew from my
still limited experience.

Prepare the ground. Draw a sketch of your figure on paper to see
what configuration of the elements looks best. This first step may require
that you do some calculations—perhaps to identify the exact coordi-
nates of where two important lines intersect. Although this preparation
is necessary, don’t calculate everything ahead of time. Only printing the
picture out will show whether you have left enough room between two
curves to insert some needed notation, whether a nonconvexity is suffi-
ciently well marked to be noticed, or whether labels are unambiguous
and not too tight. Construct your picture in stages. Begin with its critical
components and print it. Make the required modifications and print it
again. Add the secondary curves or points. Print it again. You may then
have to make more changes to the first elements: three points should
not be lined up, a curve concave, two lines parallel or perpendicular,
and so on, without reasons.

Draw the figures approximately the size you want them to appear
in published form. Reducing a figure that is too large, or enlarging one
that is too small, will not always affect the lettering in similar fashion:
it may end up being too crowded, or too loose, or too small.

Add comments to the file indicating what each line of code, or rather
each group of lines pertaining to a particular component of the fig-
ure, say the list of beziers that give you agent 1’s indifference curves,
refers to. It is very hard to find one’s way around a picture file to make
corrections.

If you have a series of figures indicating the stages of a constructive
proof—for instance, one presenting the basic data of an economy, and
two others illustrating Steps 1 and 2—proceed backward and do the
most complicated one first. If you start with the simplest one, you will
have no problem specifying the data it represents and making it easy
to decipher; but when you need to add to it to illustrate Step 1, and
then Step 2, you will find that some of this data has to be changed. For
example, you may not have enough room to label an item that only
appears later, whereas if you had drawn some of the initial elements
differently you would have had plenty of space. Redrawing two indif-
ference curves to increase the spacing between them will force you to
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redo the first picture, and the time you spent perfecting it will have been
wasted. So do the last figure first. Then, remove from the file the lines
of code for the curves, points, and labels that pertain to the later stages
of proof, leaving only the basic data of your economy: that is your first
figure.

6.2 The Edgeworth Box

The Edgeworth box depicts a two-good, two-agent exchange economy.
We use it in our classrooms to introduce most of the concepts of equi-
librium theory, welfare economics, implementation, and so on and to
convey the main ideas of proofs. It is such a useful expository device
that a few additional pointers on its use are justified.

One common mistake is to draw the box as a simple rectangle and
to only draw within the box (figure 2.13a), which has the unfortunate
consequence of obscuring boundary issues. The feasible set is, of course,
adequately represented as a rectangle. However, certain properties of
allocation rules involve information about preference relations outside
the feasible set, and a number of rules depend on such information—
even though they take values only within the feasible set. (Our central
rule, the Walrasian correspondence,39 is an example).

Starting from two copies of the two-dimensional commodity space,
each containing the relevant information about the preference relation
and the endowment of agent 1 or agent 2, you construct the Edgeworth
box by rotating agent 2’s consumption space 180 degrees and sliding
it until the two endowment points coincide. This operation defines a
rectangle of the correct size. Note that the two pairs of axes extend be-
yond the rectangle; so do many of the indifference curves and—if your
purpose is to explain the notion of a Walrasian equilibrium—the budget
sets. In fact, if prices are not equilibrium prices, an agent may well
maximize her preference relation in her budget sets at a point where
her consumption of some good exceeds the social endowment of it. This
point does not belong to the Edgeworth box. (Agent 1 in figure 2.13b
maximizes the preference relation R| atz}.) Remember that an important
feature of the Walrasian correspondence is that agents need not know
the aggregate feasibility constraints when performing these individual
maximizations. To talk about implementation you also have to be careful
about boundaries; drawing indifference curves that extend beyond the
rectangle will help you keep them in mind.

39. Tuse this term to designate the rule that associates with each economy the allocations
obtained at a competitive equilibrium.
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Figure 2.13
The Wrong and Right Ways to Draw an Edgeworth Box. (a) Do you call thatan Edgeworth
box? (b) That’s an Edgeworth box.

Label figures as completely as possible. Label the allocations, the
supporting prices, and the endowments. In similar figures (for exam-
ple, a series illustrating the steps of a proof), position similar labels in
similar places. To indicate the efficiency of an allocation, it often helps
to shade the upper contour sets in the neighborhood of that allocation.
Label a few indifference curves for each agent (some redundancy is use-
ful). If you assume convexity of preference relations, and if in fact you
draw strictly convex indifference curves, who owns which indifference
curve will be unambiguously. But if you do not make that assumption—
you may very well work with linear preference relations or nonconvex
ones—ownership will not always be so clear. In figure 2.14, in which
indifference curves are linear, I attempted to show that agent 1 is the
one with the relatively greater affinity for good 1 (that is, the one whose
indifference curves are steeper). I did so by

1. drawing one of this agent’s indifference curves in a region that could
not be part of agent 2’s consumption space (this is the small segment to
the northeast of O,), since for agent 2 that region corresponds to negative
consumptions of some of the goods;

2. labeling agent 1’s indifference curves with the notation R;;
3. indicating the direction of increasing satisfaction with arrows.

Avoid unnecessary arrows such as the ones pointing to w and z in
figure 2.12a. You can almost always position labels close to the items
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Figure 2.14

An Edgeworth Box for Linear Preference Relations. Draw indifference curves that extend
beyond the feasible set. (Is this the first Edgeworth box in the history of economic analysis
that is taller than it is wide?)

they designate without creating ambiguities; use an arrow only when
there is not enough room to put the label close to the object, which
typically occurs when labels are long.*°

Recently, I became curious about whether Edgeworth himself would
pass my Edgeworth box test and looked up his Mathematical Psychics
(1881). Figure 2.15a is the closest thing to an Edgeworth box I found in
the book. According to all the secondary sources I consulted, nothing in
his other works looks even remotely like an Edgeworth box.!

The case of Bowley is similar. There is one box in his 1924 classic
Mathematical Groundwork of Economics (figure 2.15b), but it does not meet
my standards, and it should not meet yours, either.

40. Look at the map of your city, and you will see that all the streets—there are hun-
dreds of them—are labeled without arrows and yet are unambiguously identifiable. If the
mapmaker could do it, you surely can do without arrows in your Edgeworth box.

41. Tarascio (1972) and Jaffé (1974) looked this up before me. Jaffé writes: “It may come
as a surprise, to those who rely exclusively on secondary sources of information on past
analytic achievements, to learn that nowhere in Edgeworth’s published writing is there
anything resembling what is so frequently referred to as an ‘Edgeworth box diagram.’
To my knowledge, the earliest adumbration of a true box diagram is found on page 288
(Figure 16) of the fifth instalment of Vilfredo Pareto’s article, “Considerazioni sui principii
fondamentali dell’economia pura,” which appeared in October 1893, twelve years after
the publication of Edgeworth’s Mathematical Psychics.”
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Figure 2.15
On the Evolution of the Edgeworth Box. In the top two diagrams, the contract curve

is downward sloping. (a) Edgeworth’s box; (b) Bowley’s box (note choice of origins);
(c) Pareto’s box; (d) a late twentieth-century model.
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Pareto’s box (figure 2.15¢c) has the familiar appearance of the box
that appears in all all modern textbooks, but he did very little with the
device.

7 Conclusion

If you follow all the above recommendations, you will be pleased with
yourself, your seminar audiences will be enlightened, your classmates
will be impressed, your parents will be proud, and you will land a job
in a top—five department. But most importantly—and here, I speak as
an adviser—your adviser will be happy with you.

I readily admit that each of the points I make does not amount to
much and you could ask “What'’s the big deal if I ignore it?” You are
right about any one of them individually. Small imperfections, however,
when added together, will take your paper over the line that separates
those that can be understood from those that cannot. An Archimedean
principleis at work here. If you ignore all these suggestions, you will lose
your readers or your seminar audiences much earlier than necessary. In
fact, you too will be confused.

Be realistic. Very few readers can take the time to understand every-
thing in your paper, and a large fraction of your seminar audience will
have only a vague idea of what you are talking about when you are half-
way through your presentation. Every bit you do to improve your text
or seminar paper will keep the attention of a few people a little longer.

If you are used to certain notational conventions, or terminology,
or ways of structuring a proof, they almost certainly seem to you the
best—and perhaps the only ones worth considering. Yet, you should be
open-minded enough to experiment with other formulations. Only after
giving them a genuine test can you decide which one is truly best. The
first few times you use a new piece of notation or a new term or a new
format, it will appear strange to you. Give it a chance. That means actu-
ally doing the work, not just thinking about doing it. Only by writing
out, printing, and looking at the different versions of a definition you
are considering will you be able to judge which is the most transparent.

Let some time elapse between revisions. If your paper is so familiar
to you that you essentially know it by heart, you will never discover
your mistakes. Let it sit in a drawer for a while; when you pick it up
again, you will see immediately how it can be improved. You certainly
should not send to a journal on Monday a paper you spent the whole
weekend revising. On Tuesday you will discover several imperfections.
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On Wednesday, you will spot additional problems and begin to wish
you had looked it over once more before submitting it. On Thursday,
you will come across an error in a proof and send an email asking the
editor to please wait for a revised version. Not the best way to gain an
editor’s trust! If, on the other hand, your last two rounds of revisions
were separated by a week and you found only two typos in the latest
one, go ahead. Correct the typos and submit the paper.

If you are invited by the journal to revise it, take the various rec-
ommendations of the associate editor and referees very seriously. You
probably have already made other changes in response to comments
you received after sending the paper to the journal. Keep a copy of
the version you submitted so that you can find the specific pages, para-
graphs or lines mentioned by the referees in their comments. Along with
your revision, send a letter indicating how you have answered each of
the referees” comments. If the referees made contradictory suggestions,
in your reply to them, make them aware of their divergent opinions and
explain how you handled the discrepancy.

It is never too late to make corrections; you may have to make some
after your paper has been accepted. Then, you should bring the editor’s
attention to the fact. However, such postacceptance corrections should
not be substantial. If necessary, you can make them on the galley proofs,
where you will almost certainly have to update some references. It's best,
of course, not to find yourself in that situation; but if you do discover
an important error, prevent it from getting into print. You may have to
withdraw your paper.

After many revisions, your paper has become like a smooth and shiny
pebble that fits snugly into the palm of your hand. It has been accepted
by a top journal, and you just sent in the final version. At this point,
treat yourself to a box of Belgian chocolates. And if you have found
these recommendations useful, please save one for me.

8 Related Literature

When I circulated this essay, several readers gave me references to simi-
lar pedagogical advice written by mathematicians. I am happy to report
that these authors’ recommendations are not always contrary to mine.
Paul Halmos’s essay in Steenrod et al. (1981) is the most often cited
and deservedly so. I also found Nicholas Higham (1993) particularly
helpful. Leslie Lamport’s EIgX manual (1986) is beautiful. (I am even
considering forgiving the author for the maxim “All axioms are dull.”)
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The Elements of Style by William Strunk and E. B. White (1959) is
the best-known general writer’s guide, and I also strongly recommend
William Zinsser’s Writing to Learn (1988). The Merriam-Webster Dictio-
nary of English Usage (1994) is an invaluable source on the subject. Deirdre
McCloskey (2000) addresses a number of important stylistic issues that
come up in the writing of economics. Eugene Rasmussen (1999) offers
useful advice on presenting empirical research.

The dictionary I recommend is The American Heritage Dictionary of the
English Language (1992). Although it is one of the few not to invoke Web-
ster’sname, it is vastly superior to any of its comparably priced competi-
tors found in college bookstores. It offers delightful notes on synonyms,
regional differences, word histories, and word usage. For spelling con-
ventions, editors often use Merriam-Webster’s Collegiate Dictionary (latest
edition).

A text to use as model is Gérard Debreu’s The Theory of Value (1959).
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A Quiz

The first person who identifies the origins of the following citations gets
a prize.

1. Erreur, tu n’es pas un mal (section 1.3).

2. “Hernandez and Fernandez” (section 4.13).

3. “Qfwfq and Xlthlx” (section 4.7).

4. “Therefore, I can clearly not choose the wine in front of me” (sec-
tion 5.1).

43. A Curious History
44. Footnote 43 is part of the title, just as I reproduced it, without punctuation (and, of
course, it is not footnote 43 in Grafton’s book).






3 Giving Talks

If you are giving your first talk and feel nervous, this chapter may help
a little. Although in the preceding chapter I touched on a few questions
relevant to oral presentations, I focused primarily on written exposition.
In this chapter, I address issues specific to oral communication.

The exact form of your talk will depend on whether it is a job talk,
a seminar paper given at a university where you already have a job, or
a conference presentation. In a job talk your priority is showing what
you have accomplished. Once you have landed a job, you will want to
not only advertise your work but also learn from experts. Irrespective of
the circumstances, keep in mind that you will have, essentially, a captive
audience and that the time spent preparing to make the best possible
impression is always well spent.

1 How Is an Oral Presentation Different from a Paper? How Is It
the Same?

Most rules of good writing apply to oral presentations as well. Whether
sitting at your desk or standing in front of a blackboard or screen, clarity
should be your objective. And simplicity is always the best means of
achieving it. What you should write to make your text easy to read is
also what you should say to make your seminar easy to follow.

Begin by telling listeners what issues you are addressing. Place your
work in the context of the existing literature; point to what we have
learned from this earlier work, and how its insufficiencies motivated you
inyourinvestigation. State the long-term objectives of your research pro-
gram, the general goals of your paper, the specific questions it addresses,
and why these questions are interesting and important. You should give
an outline of your presentation, but you certainly need not announce
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your results at the outset. Simply indicate briefly the direction you are
heading. Choose plain language.

However, written and oral communications differ in a number of
important ways. Each has certain advantages and limitations, as the
next sections explain. Learn to exploit the benefits and avoid the dan-
gers of each.

1.1 Advantages of Oral Presentations
Many advantages of oral presentations stem from the fact that during
your talk you are in a sense a teacher, and so you may use the sort of
didactic devices you use in a classroom.

* Oral presentations are live. Communication is most effective when
face to face.

+ Unfolding over time, they have a dynamic structure that a text often
lacks. They are a better means to show how certain kinds of arguments
develop.

+ Ina presentation, you have a wide variety of media at your disposal—
blackboards, handouts, the screen—and can keep listeners’ attention
by going back and forth between them. (Just don’t overdo it.) And, of
course, you possess that unique instrument of communication, your
voice.

* You also have choices in formatting, structuring, summarizing, show-
ing logical relations, and suggesting connections that are not available
or are less effectively implemented in print. Use colors to attract atten-
tion to something important, or simply to provide visual stimulation.
Draw sketches to indicate the geometric properties of the objects you
are studying. Use diagrams to show the steps of a proof. Present your
assumptions, conclusions, and the directions for future research in the
form of lists. A very helpful method of revealing structure, lists are used
only occasionally in a journal article, whereas most of what you show
on the screen can be composed of lists. Icons and menus have made
computers accessible to the general public much more effectively than
instructions written in complete sentences would ever have done. In a
presentation, you will most successfully communicate your ideas and
results in the same way: through pictures and lists.!

1. The list format is typical of how-to manuals. Although not elegant literature, I find it
particularly suited to giving recommendations. That’s why I make much use of it in this
essay.
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* You can be informal in your tone and style of delivery. In fact, not
only can you be informal, you have to abandon the formalism of your
printed text. You can tell a joke or an anecdote that would not work
in print. Finally, you can express emotions: surprise that equilibrium
exists, disappointment that it is not efficient or excitement that it is. You
should certainly show enthusiasm about your work. Now is not the
place to let yourself be overcome by whatever doubts you may have
about its importance. If you appear unconvinced, you will not engage
your audience. I do not suggest that you should be cocky—in fact, I
advise against it. But other things being equal, pretending excitement
a little is not a bad idea. Do not begin with an apology for not really
settling the issue you were addressing.

+ The chance to interact with the audience is another major advantage
of an oral presentation. The prospect may frighten you now, but with
time you will find that such exchanges can be fun and productive. How-
ever, there are lines not to cross. Do not, for example, put listeners on
the spot by asking which strategy they would choose in a game you
have just displayed—especially if what you will show on the screen
next is why the most common choice is wrong. It is also something of
a tradition in economics seminars to use specific members of the audi-
ence as generic agents, but the device is often awkward or tiresome. If
you say “Suppose Dick has low ability and Jane has high ability” (Dick
and Jane are sitting in the front row), Jane may be initially pleased with
the attention—after all, you gave her high ability—but Dick may have
mixed feelings. If you refer to them in these terms too often, they will
soon both wish you had picked someone else; and they will certainly
be uncomfortable if, on one of those occasions when you mention their
names, you startle them in the middle of a little snooze.

* You choose the pace of your presentation and control what your audi-
ence knows at every point. In a printed paper, by contrast, individual
readers will work their way around it in their own particular fashion,
over which you have no control.

+ Oral presentations are more conducive than papers to discussing the
paths not taken, the reasons why, and the lessons you drew from fail-
ures. The possibility of talking a little about the personal history of your
work, recounting how your thinking evolved over time and how your
results gained in generality, is one of the benefits of a talk over a paper.
Show how you got interested in your problem and relate the elementary
observations that led you to your first conjectures. Explain what you
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learned from various obstacles encountered, how you obtained your
initial results, and how they gave you the crucial insights that put you on
the glorious road to your general theorems and their proofs. However,
though much can often be learned from false starts and misconceptions,
resist the temptation to go down too many dead ends, no matter how
fascinating they are to you. Limit yourself to those that are instructive.

* The standards of mathematical rigor in an oral presentation are
somewhat more relaxed than those applied to a journal article, which
is another advantage. You can sketch a proof or present a simplified
version of it that only holds in special cases, for instance, when there are
only two goods or two consumers, or two players, with two strategies
each.

+ For many of the reasons just enumerated, talks are particularly well
suited to present work in progress.

1.2 Difficulties of Oral Presentations

The advantages or oral presentations just described are partially offset
by a number of disadvantages, several of which are simply their flip
sides:

+ If English is not your native language, oral presentations may strain
your abilities. Your accent will getin the way, especially if you are tired or
nervous. You may find it difficult to pronounce critical words you have
no problem spelling. Even if your written English is good, you are not
likely to be as fluent a speaker as your Anglophone classmates. And you
will not achieve a smooth delivery comparable to your polished written
work. In an article, you can compensate for your imperfect English by
devoting an essentially unbounded amount of time to revisions, but no
such substitution is available in a conference or seminar presentation.
Youmay have aslittle as twenty minutes to present your argument—and
never more than an hour and a half.

* Moreover, you cannot possibly present as much information in a sem-
inar as you can in a paper, and it is no use trying. Most of the fine points
will have to go, and perhaps entire sections of your paper. A conference
format will force you to be even more selective; you will have to limit
yourself to a small part of your paper. Just make sure the audience gets
your main message.

+ People understand at different rates, and readers proceed at their own
individual pace, but when you speak, the speed you choose will have to
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accommodate everyone. Inevitably, you will be too slow for some and
too fast for others.

+ Time is experienced very differently by a speaker and the audience.
You may think your presentation is going very quickly, butitislikely that
when you are only halfway through it, many people will have already
looked discreetly at the clock. It is much easier to speak for an hour and
a half than to listen for that long. The speaker seems to be doing the
work, but it is really the listeners who do so.

+ Facing an audience requires you to be psychologically prepared and
it calls on completely different resources than those you relied on to
write your paper. But be reassured that even if you are not one of the
lucky few who feel immediately at ease in this kind of situation, your
confidence will grow from presentation to presentation and eventually
you will overcome your stage fright. This trivial observation won’t help
you at your workshop next week, but here is one that might: my own
postpresentation conversations with speakers suggest that in general
they felt more nervous than they appeared to the audience.

2 Preparing Yourself

My next recommendation is apparently paradoxical: never put your-
self in the position of having to explain something you have never
explained before. One reason is obvious: the more often you do some-
thing, the better you will do it the next time. The second reason is
perhaps less obvious, but it is even more important: you cannot pos-
sibly understand something until you have explained it to someone
else. (I exaggerate here, but only a little.)

You are responsible for every aspect of your paper, and you should
be able to explain it in a variety of ways—informally, or with all the
details of the proofs, and anywhere in between. Do not believe the per-
son who claims to have understood something if he or she cannot ex-
plain it to you. If you truly understand an argument, you can explain
it. To a stranger to the field, you can at least explain the main idea. Not
having enough time is no excuse; that only affects the amount of detail
you can provide. Be ready to describe your research in the five minutes
of a hallway conversation, in the standard twenty minutes of a formal
interview, in an hour over lunch, or in the hour and a half of a seminar.
No matter how long you have, there has to be an optimal way of using
that time. If you had only a few seconds, what would be the key words?
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If allowed one sentence to summarize your contribution, what would it
be? In five minutes, what would you say? What is the central theorem?
Whatis its most critical assumption? How would your answers to some-
one familiar with your specialty differ from your answers to someone
in another field?

2.1 The Benefits of Explaining Aloud

If you should not trust that your proof is correct until you have written
it down, you should also not trust that what you wrote down is cor-
rect until you have tested it in front of a live audience. In particular, do
not think that a step is really trivial if you have not worked through
it aloud at least once and heard your audience confirm that it is triv-
ial. I am sure you have had the experience, when starting to describe
a result to someone, of being stuck right away at a point you thought
was completely obvious. The converse has also happened to you: having
stalled in your research, you called on a friend for help, and immediately
after you began explaining the problem that you had been struggling
with, found its solution. Describing your research to another person of-
ten brings out some previously unnoticed difficulty or that elusive piece
that solves a puzzle. It works even when your listener knows little about
your field and, even, remains silent. You feel like a fool for bothering
your friend. Don’t worry. Keep doing it (and return the favor). It hap-
pens to everybody. Ideally, of course, it shouldn’t happen in a seminar,
which is why you need to practice with your friends first.

2.2 The Benefits of Practice

Before your first job market seminar, you will have a number of oppor-
tunities to speak in progressively more and more public forums: first
facing your classmates and adviser; then in your departmental seminar
series, and perhaps at one or two conferences. Take advantage of these
occasions and learn from them. Be attuned to the reactions of your audi-
ences. You will discover that certain aspects of your work you expected
to explain easily are not so easy after all—or at least not for everyone.
Conversely, certain developments you were afraid would be hard to
communicate went over surprisingly well. Use the seminar opportu-
nities you have to experiment with alternative presentation strategies
and never be satisfied with what you did on the last occasion: no matter
how many times you have given a paper, you will discover something
to make your presentation better.
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By repeatedly explaining something, you are creating a mental “file”
of sentences ready for easy retrieval. Eventually you will approach the
optimal way of sequencing the components of a definition, identify
which of its variables you need to name to make it easily understood,
and so on. From then on, you will not have to think about these issues
when you introduce the definition, leaving your mind free to compose
your next sentence.

When practicing, time yourself. Estimate how long each of your pos-
sible points will take to discuss so that you can decide what to present
and what to skip. Incidentally, underestimating how long an explana-
tion will require is by far the most common error presenters make. Ask
your host before you fly out (not when you are halfway through your
talk) how long their seminars are. (An hour and a half is most common
but not universal; make sure.) Check periodically to see whether you
are on track. Place your watch on the desk in front of you and check it
periodically (an analog watch will allow you to be more discreet). I have
often stayed in a seminar room after a talk formally ended to question
a speaker who got me interested in a subject, but most of us consider it
a cardinal sin not to finish on time, and all the readers of earlier versions
of this chapter recommended that I emphasize that point. On the other
hand, no one will hold it against you if you finish early.

A presentation has logistical aspects to which you must also pay
attention. Inspect the room where you will speak. Check whether the
blackboard is large enough for some long formulae you want to exhibit
(blackboards vary widely in size). Are markers for whiteboard available,
and are they not out of ink? Erasers are frequently missing. I have seen
speakers erase the board with their hands or their sleeves. Don’t count
on your host to necessarily think about these details, or to provide you
with new markers if the ones you start with are inadequate—leaving
you no choice but to proceed with ink that is nearly invisible. If you
check them before you begin speaking, you will have a better chance
that something can be done about the situation. Also, if you use an over-
head projector, learn to operate it. If there are several blackboards, you
may be able to come to the room ahead of time to write down a long
formula or a few steps of an algorithm or draw a complicated graph.
But do that only if you can cover up what you write until you need it;
otherwise, it will be distracting. Besides, your goal should not be to do
more, but to do better. If certain figures would be difficult for you to
reproduce well on the blackboard, show them on the screen.
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3 Facing the Audience

In preparing your talk, think about what members of your audience are
likely to know about your field, how to interest them in a topic that for
most of them bears no relation to what they are working on, and how to
sustain that interest throughout your talk. If you can offer them some-
thing useful to their own work—say, a technique or a concept not limited
to your particular application—emphasize that aspect of your work.

A talk is not a paper. The organization of your presentation, in par-
ticular, need not be that of your paper. Readers can go back and forth
between different sections of your paper, and although listeners can cer-
tainly ask you to return to an earlier point, they can do so only a few
times. Organize your presentation so that they won't have to.

3.1 What Can You Expect the Audience to Know?

Most listeners will not have read your paper in any detail before your
talk, even if it was distributed ahead of time—as it would be in a job
interview talk. (At a conference, you may bring copies, but people to
whom you offer one will often ask that you send the paper by email
instead.) Although many people may have skimmed it, they proba-
bly won’t be familiar with it or your other work. Present all essential
features of your model and all essential definitions, even those you
can legitimately assume they have seen before. Similarly, do not as-
sume they are familiar with your notation, even if it is standard in the
field.

3.2 Looking Backward and Forward

Briefly place your work in the context of your research program. Think
of the opening shots of a movie: the camera starts high above the city,
descends to a neighborhood, approaches a building, and miraculously
moves through a wall and into the room where two characters are having
a conversation—thus setting the stage for the drama that will unfold.
This successive narrowing of frames is how you should introduce your
paper and explain how it fits into the existing literature. At the end
of your presentation, smoothly pull the camera back away again and
conclude with some comments of a general nature.

Short introductions are preferable. How short surely depends on the
paper itself, but a few minutes generally suffice. Do not attempt to pro-
vide details about your model at the outset, because you will not be
able to explain it completely enough to help the audience understand
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exactly what you are doing. Listeners won’t know whether to wait for
a later clarification or ask a question then. The best way to preempt
the unnecessary questions about your model that an informal descrip-
tion of it may generate—unnecessary because you will eventually give
details—is to simply close the introduction and give them right away.
Also, keep the literature survey short.

Telling the audience where you are headed does not mean announc-
ing your results in the beginning. A little suspense will help keep people
interested.

Do not promise too much. Listeners will be disappointed, or they will
not believe you and keep challenging you as you go along.

Having been engaged for several months by a specific problem and
buried in its technical details, you are in danger of losing perspective
and forgetting how marginal it is to other people’s interests. No one in
the audience may have read any of the three or four papers that are the
foundation on which you built. An understanding of them may be nec-
essary to appreciate your own contribution; in such cases, your ex-
planation must include their crucial results. Almost certainly, you were
forced to work under assumptions that limited the scope of your paper;
for people who already think of your area as but a small corner of the vast
subject we call economics, your results are bound to appear of narrow
interest.

You need, therefore, to think about how to convince such individuals
that your findings are significant. Help them see the difficulties involved
in reaching more general conclusions. Demonstrating the complications
you encountered will help listeners understand that you could not be
expected to have solved your problem with much greater generality.
And don’t be overly apologetic for the inevitable limitations of your
paper. Of course, you should not be happy with your restrictive assump-
tions; and, yes, you should do your best to relax them. But you are not
the first author who has had to settle for a limited answer rather than the
desired broader one. As my colleague Lionel McKenzie once exclaimed
in defense of a speaker, “Other people’s assumptions are always too
strong.” If someone criticizes you for not taking into account incen-
tive effects, or ignoring uncertainty, and so on, be reassured: at some
time or other we have made the absurd assumptions that all agents live
infinitely many periods, or all have Cobb-Douglas preferences, or have
no problem homing in on that particular Nash equilibrium.

The assumptions under which one commonly operates vary from
field to field; what is important is that you know why the ones in your
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field are particularly critical to your area, though perhaps not to others.
The mere fact that a limiting assumption is standard in your field isnot a
defense for imposing it. Itis standard for one or several reasons: it allows
for a closed-form solution to some system of equations; it rules out in-
come effects or strategic complications, it guarantees uniqueness of equi-
librium and allows you to draw conclusions on comparative statics, and
so on. These are the reasons why you, too, made the assumption, and
you should be ready to explain them. The fact that your adviser sug-
gested an assumption is not an adequate reason either. You need to
know why your adviser did so. In general, anyway, do not hide behind
authority.

3.3 Forgetting

A benefit of using presentation software is that your computer will
remind you of everything you wanted to say. But forgetting is not neces-
sarily all bad, provided that at some point you remember what you left
out. Paradoxically, it may even be useful if what you omitted is impor-
tant. It gives you a chance to emphasize the point: “Oh, of course! I forgot
to tell you that existence of equilibrium holds only under the critical
assumption of convexity of preferences. Otherwise, counterexamples
can easily be found, and here is one.”

Pretending to forget something is also an effective way to bring atten-
tion to it. The danger is that someone in the audience may notice that
it is missing before you have a chance to “remember” it, turning your
scam into an embarrassment. To protect yourself from such a possibility,
you can announce, “In stating my next theorem, I will leave a crucial
hypothesis blank for a moment.” If you do not feel comfortable with this
sort of stratagem, don’t try it right away. Eventually you will acquire the
confidence to use it. The same comment applies to the next suggestions.
Think about using them in future presentations to help you refine your
skills as a speaker.

3.4 Making Mistakes

Deliberately making mistakes, then pointing out how easily one can be
misled, is another good way of bringing attention to something impor-
tant. Of course, you will also make unintended errors, and you need
to learn how to deal with them. Whether you or someone in the audi-
ence realizes your mistake first, acknowledge it and correct it as well
as you can. Everyone makes mistakes, and everyone makes elementary



Giving Talks 129

mistakes. A mistake may be instructive, in which case turn it into an
opportunity to gain new knowledge and earn the admiration of the
audience for the style and grace with which you landed on your feet.

3.5 Digressing

Nothing is wrong with digressing from your main point once in a
while—that is one more way in which a talk differs from a paper. In
fact, I recommend doing so occasionally. Brief changes of pace will help
listeners sit still for an hour and a half. Do not, however, lose sight of
your goal, which is to present your work (see figure 3.1). Instructive
digressions, such as a story that seems peripheral to your main point
but turns out in a way that reinforces it [(6) in figure 3.1c], are, of course,
the best.

3.6 Making Jokes

If you can amuse listeners occasionally with jokes, cartoons, or anec-
dotes, doit. Unfortunately, jokes are not easy to tell well, and an essential
ingredient of the art is self-confidence, which requires time to develop.
However, jokes or stories do not have to be very funny or very clever to
help you connect with the audience. Keep them short and limit yourself

~ 9%
NS

(a) (b) (o)

Figure 3.1

Good Digressions and Bad Digressions. (a) If you digress too often, listeners will get
distracted and miss your main message. Besides, you may waste too much time and
have to rush to deliver it. (b) Never digressing makes for a dry, and perhaps boring,
presentation. (c) Occasional digressions, by varying the pace of your presentation, make
it easier for the audience to sit through your talk.
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to a few. You might open your talk by congratulating the winners of the
Super Bowl the previous weekend or show empathy with your audience
for suffering the tenth snowstorm of the season. Comments of this kind,
which in fact are not that funny, nevertheless usually achieve their pur-
pose of creating a somewhat more relaxed tone to a presentation. Private
jokes do not. Avoid them. And do not invite the audience to address the
hard questions to your absent coauthors or blame the latter for whatever
mistakes remain in the paper. Such humor can wear thin. (By the way,
when presenting joint work, always use we, no matter how strong the
temptation to let listeners know that it was you who figured out the hard
proof of Theorem 2. The long run will sort out who is more deserving.)

Cartoons or quotations are the easiest ways to bring out a smile
because they don’t require any particular skill in delivery. Just show
them on the screen. If your paper deals with networks, here is a sug-
gestion I am certain will come off well: begin with the definition (it is
always a good idea to start with definitions) of the term network given by
Samuel Johnson (1755): “Any thing reticulated, or decussated, at equal
distances, with interstices between the intersections.”

3.7 Being Flexible
As interactions with the audience may require you to depart from your
intended plan, you should be ready to do so. Different audiences will
react differently, and no two talks you give will follow exactly the same
path. You need to be flexible enough to accommodate some of the wishes
of your audience. But it is your presentation. You have structured it in
particular ways to achieve certain objectives and are under no obligation
to satisfy every whim of your audience. Even if someone asks you about
it, you do not have to discuss an issue that is marginal to your work; nor
should you give the details of a paper you mentioned as a background
to your study that excited audience interest. (Maybe you made a mis-
take talking about it a little too enthusiastically, or perhaps a listener had
heard about it and had long been eager to know more.) In some cases,
you may offer the audience a choice: are they interested in seeing an
example of some phenomenon you are presenting, a table of numbers in
an empirical study, or a sketch of a proof? But present only those choices
you know will not disturb your overall presentation. Don’t propose to
give a proof if it will take too long or is not central to your message.

If some part of the presentation has taken more time or less time than
you anticipated, you will need to adjust it to use the remaining time
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most efficiently. Anticipate these adjustments: have additional material
ready to fill a gap, or plan what you could omit at various points without
weakening your argument.

However, flexibility has its limits. Don’t, for instance, change ter-
minology and notation in the course of a talk. It is very difficult to do
s0. The chances are you will soon unconsciously return to the terms or
variables you have been using for so many months. Therefore, even if
someone suggests a change that seems like a good idea, acknowledge
the help but don’t implement it on the spot. Simply state that, for the
time being, you will stick with your familiar language and notation.

3.8 Surprising Your Audience

Many speakers feel obligated to surprise their audience with counter-
intuitive results. In some fields, it seems to be a tradition, and you will
certainly make a name for yourself if you successfully challenge con-
ventional wisdom; and the opposite strategy—emphasizing how much
your results agree with common sense—will not have your listeners
on the edge of their seats. However, there is danger in overemphasiz-
ing the element of surprise in your findings. When fully understood,
nothing is really surprising. Moreover, your conclusions did not come
out of thin air but out of your assumptions; it is likely that a number
of them are simplifications or approximations you made for the sake of
analytical convenience or because you did not have access to the data
you would have liked. By overselling the novelty of your conclusions,
you are inviting the audience to ferret out which of the assumptions are
responsible for them and to challenge your choice. This will force you
to a defensive position. If you have not figured out the exact role of each
assumption in bringing about the results, you will lose this little game
that you unwittingly set up. (Remember, though, that one mark of a
good study is the detailed knowledge you have about possible variants
of your model.)

4 Interacting with the Audience

As mentioned earlier, interacting with your audience may mean being
flexible from time to time, and occasionally improvising. In this section,
I discuss a number of ways you can strengthen these interactions and
make your presentation more effective.
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4.1 Answering Questions

You are likely to encounter several types of questions and different kinds
of questions call for different kinds of answers. But before answering
any question, make sure you have fully understood it. If not, request
the person to restate or rephrase it.

* You can and should answer quickly requests for clarification of a point
of language or notation.

* Questions revealing a misunderstanding of some technical or con-
ceptual aspect of your paper are more difficult to answer. Deal with
them carefully and thoughtfully. You should expect some misunder-
standings—and not just misunderstandings of the difficult parts of your
paper. Treat everyone with respect, including someone who did not get
a point that is obvious to you, or that you think should be obvious.
Nothing is completely obvious to everyone. Before answering, think
about what you may have said, or not said, to cause the confusion. Per-
haps you forgot to give a crucial piece of information without which
the point is not obvious—or perhaps not even true. Or the questioner
may have been distracted when you gave that information; you cannot
expect everyone to be with you all of the time.

* Repeated and irrelevant questions are harder to deal with. Avoid get-
ting bogged down in addressing points made by someone who clearly
is totally lost. Also, learn standard ways of dealing with counterpro-
ductive interruptions, for example: “That’s a good point. Later I will
give an example that will make it completely transparent” (if you have
such an example), or “That’s an interesting question (you do not have
to mean it), but I would like to focus on a different one,” or “I'd like to
discuss this issue with you after the seminar.” (In the last case, do mean
it. Don’t leave the room without trying to catch the person who asked
the question.)

* Questions that challenge your approach or your results are, of course,
the hardest to deal with. Here, self-assured modesty is the best strategy.
Don’t oversell your claims but show that, given the state of the litera-
ture, your results constitute a worthwhile advance. Respond to critical
questioning by stating your counterobjections as well as you can, but
do not belabor your point in hopes that your opponent will eventually
acknowledge that you are right. That won't happen very often. Make
your case and move on.
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« If your coauthor presents your joint work and you are in the audience,
let her answer the questions. You may well feel that you would have pre-
sented some part of your paper differently, or better, or that you would
have addressed a question more effectively—it is indeed much easier to
think of a good answer when you are comfortably seating in the back
sipping on your coffee instead of standing in front of a possibly criti-
cal audience—but you should remain in the background. You and your
coauthor may have played different roles in the execution of your paper
because you have different expertise—she took care of the theoretical
model and you handled the estimation—and it may make sense then
for you to answer questions about the part that you are mainly respon-
sible for. If you have had to answer a question or complemented your
coauthor’s answer, the next question(s) may be directly at you, but you
have to graciously let the spotlight return to her: nod in her direction
to signal that she should take over. You will have your chance to shine,
at other conferences or seminars, or when presenting your next joint
paper. At the end of the ballet performance, the male dancer discreetly
acknowledges the bravos but quickly steps back to offer his partner to
the admiration of the audience. That is what you should do. Next time,
when it is your turn to wear the tutu, she will return the favor.

Right after your seminar, make note of questions you wished you
had answered better, as well as of suggestions for improving your work.
Occasionally, you can jot something down during the talk, though that
is often a little awkward.

4.2 Choosing Pitch and Pace

A corollary of the observation that some people understand more slowly
than others is that some people understand faster than others. Such
discrepancies are particularly prevalent in job market talks attended by
departments at large, including people in fields completely different
from yours. You will recognize who is ahead by their insightful ques-
tions, their nodding approval, and their references to relevant papers.
These signs are particularly encouraging when you feel nervous, but
you will tend unconsciously to start directing your attention primar-
ily at these people—looking in their direction, speaking at their level,
and leaving the others behind. Try to avoid such behavior. Discreetly
acknowledging the perceptiveness of a comment is certainly appropri-
ate; and, occasionally, you may make a few technical observations for
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the benefit of those who have some prior knowledge of your subject.
However, most of your presentation—and certainly your concluding
comments—should be at a comfortable level of discussion for everyone
in the room.

4.3 Bringing Attention (Back) to Yourself

If listeners start debating among themselves an issue that came up
in your presentation and threatening to use up time you need, inter-
rupt them—politely but firmly. Your host may take over to silence the
debaters, but don’t count on it. You have to take charge.

5 Using the Screen

It is now standard to use a screen and presentation software. Such tech-
nologies have a number of benefits, and some dangers too. I start with a
list of their benefits and then give some advice on preparing and using
them so as to avoid their pitfalls.

5.1 Benefits of the Screen

+ Show-and-tell is always better than just telling. Of course, that is just
an argument against making long speeches, and it supports any kind
of presentation involving visual aids. Information is indeed very effec-
tively transmitted visually. Even if words convey a message clearly,
visual aids can make it even clearer.

+ The ability to show material on the screen also saves time during the
presentation. When delivering a theory paper, there may be a rare (make
that very rare) occasion when you want listeners to see a complicated
equation or the sketch of an algebraic derivation. They won’t, however,
enjoy watching you write it on the board. In this case, using the screen
may be unavoidable. Do not, though, totally dismiss the idea of writing
during a presentation. As I discuss later, the writing process, if well
thought out, can be very informative.

In an empirical paper, by the same token, you may have decided to
show a table of data. Of course, you do not expect listeners to study it
entry by entry. You merely want to comment on some of the numbers or
help them discover certain patterns. Present the simplest version of the
table that allows you to do so. Entries need not include all the digits with
which they are given in the sources where you encountered them, nor
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your table all the years of your time series. Distill the information. It may
be possible to present it in the form of simple graphs. The main, perhaps
the only, benefit of showing an entire table of data is that someone in
the audience with a good eye for numbers may notice a pattern you had
not seen, which might help you in future work.

If you decide to show the table, you have several choices. One is to
refer members of the audience to your printed paper if they have it.
Another is to distribute a handout, prepared for the occasion. A third
is to use the screen. I prefer the screen, even if the paper has been
distributed or you brought handouts. Having everyone looking at the
screen, instead of individually looking down at a paper or a handout
is indeed more conducive to good communication. You can more eas-
ily attract people’s joint attention to a crucial component of a formula
or specific parts of a table by pointing at the screen, rather than by
instructing them to find Definition 3 or Table 5 in the paper.

+ Using the screen also relieves you from memorizing. You can achieve
the same result by preparing notes, but the screen is easier for you to
read and it lets the audience read along with you.

+ Using the screen has a psychological benefit. Knowing that your entire
presentation is right there, stored in your computer, instead of having
to reproduce all of it on the board will boost your self-confidence.

+ Using the screen will save you a lot of preparation time if you have to
give the same talk several times. So would a good set of notes, of course.
But be careful: if you rely too much on material that you prepared for an
earlier talk, you may not have it as fresh in your mind as you would if
you had to rehearse your points by writing them on the board. Practicing
once more in your hotel room, or in the conference room before your
session, will remind you of a difficulty you encountered on a previous
occasion and how to best deal with it. If you do not prepare because you
expect to find everything you need in your computer to project on the
screen, the same problem may come up again and you may not be ready
tohandleit. There is always a danger that you will forget some difficulty
you encountered in explaining a proof or a logical development. But turn
the difficulty to your benefit; being forced to reconstruct an argument
while preparing your talk may lead you to a new and better way of
doing the proof.

In general, I am not fond of these modern presentation technologies
and in attempting to articulate the reasons why, I admit that I mainly
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came up with reasons why I do not like them when not used well. Cer-
tainly, an essential argument against the old-fashioned transparencies
is now moot: they deprive you of the dynamic structure of time that
a good oral presentation can exploit and that a paper lacks. Showing
step-by-step how logic inexorably takes us to a certain conclusion is
what we try to do in the classroom; we continue to use blackboards
there, in spite of the increasing availability and acceptability of over-
head projectors and presentation software, because we know that they
are the best way to reach that goal. Transparencies never had the viv-
idness of arguments constructed in front of an audience element by
element. This argument against using the screen is now moot because
presentation software can help us recover much of that vividness. Pro-
gressively elaborating a theory on the board is certainly more work for
the speaker, but when deciding whether to make it easy on yourself or
on your audience, choose the latter.

5.2 Preparing Your Presentation on the Screen
If you decide to use the screen, here are a few do’s and don’t’s about
preparing them.

+ Although the norm is to show printed text, I find handwritten mate-
rial to be more effective. In general, BTEX looks very good, but printed
output is still not as eye-catching as a well-designed slide done by hand.
For that reason, I prefer the kind of typeface that looks like handwriting.
Certainly—except for that rare table of numbers you want the audience
to contemplate in its entirety (see earlier)—never project entire pages
of your paper, or paragraphs, or even complete sentences. There are
almost always good substitutes to complete sentences.

If you show handwritten material on the screen, write legibly, in suf-
ficiently large letters. If your handwriting is not good, compensate by
using block letters or capital letters. Exploit the freedom to vary size and
shape to suggest structure and logic and to add emphasis. Underline
critical assumptions in a theorem; circle important entries in a matrix;
draw arrows between conditions to indicate how they relate; and, to
show inclusions of sets, use Venn diagrams. You may argue that you can
do most of these things with BIEX. True, but not as well. Consider the
inventiveness of advertisers trying to get your attention in newspapers
or on television. Their new low price is not simply underlined, or printed
in a larger font; it is circled by hand, or surrounded by a large star, or
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made into a cartoon. The same freedom advertisers exercise in display-
ing their goods is available for academic presentations too. Any kind of
information—historical, technical, or scientific—can be presented more
effectively with the imaginative use of visual devices, as beautifully
demonstrated by Edward Tufte (1983).

Another option, adding handwriting to printed text, allows you to
combine the professional look of BIEX output with the expository tricks
I'just mentioned.

« Use colors.? Even if they have no functional significance, the mere
visual stimulation they provide will capture audience attention. It is
better than showing everything in black. Colors that indicate the struc-
ture of an argument are, of course, even better. You might, for instance,
use one color for the assumptions and another one for the results. You
can write in red a point you want listeners to be especially careful
about. Using too many colors can be counterproductive, though: I have
seen transparencies and slides on which each category of objects—
assumptions, definitions, propositions, theorems, and so on—had its
own color. I was blinded, not dazzled.?

+ Do not cram too much on each slide. For printed text, enlargement is
necessary (I suggest at least 24-point type).*

+ Do not write complete sentences, unless they are very short. “Equi-
librium exists” and “Equilibrium is efficient” are good. “Under the
assumptions of Section 1, an equilibrium may not exist, but under these
assumptions, efficiency of equilibrium is guaranteed” is bad. Lists and
enumerations are better, because they help indicate structure. Compare
these two formats:

2. The functional use of colors was impressed upon me by a high school Latin teacher.
To force us to uncover the grammatical structure of a text before we were permitted to
attempt to translate it, he had us rewrite it in our notebooks in colors.

3. By the way, if you use transparencies, do not use pens with water soluble ink. Your
slides will smear, and, after a few presentations, the colors will fade and some words may
almost disappear.

4. If using transparencies, make the margins wide enough to ensure that the edges are
not cut off and that in fact most of it is readable at once. (For the same reasons, do not
write lengthwise on transparencies.) You shouldn’t have to reposition the transparency
too many times as you comment on different parts of it. Depending on the configuration
of the seminar room and the size of your audience, you probably will have to adjust each
transparency at least once to show the bottom part of it; otherwise it will appear too low
on the screen for people in the back of the room to see it.
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Theorem 1 Under the assumptions of continuity, convexity and mono-
tonicity, an equilibrium exists and every equilibrium is efficient.

and

THEOREM 1
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Show on one screen the list of your criticisms of the earlier literature
on the subject, on another, the list of assumptions on preferences; on a
third, a list of applications of your model; and so on. Use the items on the
list as prompts for discussion of the successive features of your paper.
The items should not themselves be the discussion. Nor should the
prompts contain the kind of abbreviations you use in your private notes.
Abbreviations are acceptable only if is easy to guess what they mean.

Under what kinds of circumstances are software presentation par-
ticularly useful? Suppose, for example, that you want to describe an al-
gorithm used to solve matching problems. You could write out the list
of instructions with all the details. But it is much more effective to put
the algorithm to work in an example. Construct the simplest preference
profile that illustrates the various cases listed in the instruction manual
of the algorithm. It would be pointless to try to memorize this profile and
notinstructive for the audience to watch you copy it onto the blackboard.
Instead, display it on the screen. Add the arrows indicating the first step
of the algorithm, which agents are matched and leave. (You may actually
draw the arrows as you speak.) Use the example to explain why these
agents leave: thatis, what are the general rules of the algorithm. As they
leave, remove their preference relations from the slide. That takes you
to the second step. Show it next. Go through two or three steps.

As the preceding discussion suggests, what you show on the screen
is probably not something that members of the audience can figure out
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without your help; it simply serves as a support for your explanation.
You will help them understand the algorithm—and perhaps have funin
the process—because they see it at work. If the algorithm is complicated,
you can show two or three examples of increasing complexity or some
examples that cover different possible configurations of the parameters.

By contrast, a list of formal instructions would be heavy in notation,
encumbered with multiple subscripts to indicate agents and steps, and
would provide only an abstract understanding of the algorithm. No-
body has ever learned to drive a car by reading a book about driving;
the only way to learn is to get behind the wheel and drive around the
block, and then along routes that are progressively richer in turns, inter-
sections, and hazards.

+ Divide your presentation into units. Devote one screen, or a succes-
sion of screens, to each unit. If a screen is only two-thirds filled, that is
fine; leave it that way.’

+ In addition to the material that you intend to use, prepare some slides
concerning points that might come up.®

5.3 Showing Material on the Screen
There are a number of tricks to using the screen effectively. Here are a
few of the most important.

* You can fill the whole screen right away or you can uncover the
material progressively as you discuss it. Some listeners dislike having a
speaker dispense the text line by line, not letting them see the next line
or the next paragraph until the speaker decides they are ready for it.

5. The advice is particularly applicable if you use transparencies. If each transparency
contains material pertaining to only one issue, you will be able to conveniently change
the order in which to present the elements of your paper, omit a subject, or return to
a point discussed earlier. Revisions will also be less work. This “modular” feature of
transparencies is one of their important benefits. If you use transparencies, number them
discreetly in a corner (the audience does not have to see the numbers); or, give them short
titles (the audience can see those). If you have to go back to a certain transparency to clarify
a point someone is confused about, remind the audience of some definition, or compare
a theorem to a previous one, it should be easy to find the earlier one. Transparencies have
the knack of getting out of order as soon as they are shown. Numbering or titling them
will help you retrieve from the pile the ones you need. Alternatively, you can make two
copies of a transparency you want to show twice. Separate transparencies by blank sheets.
(Even when only two transparencies are sitting directly on top of each other, they are both
impossible to read.)

6. If you put this material on transparencies, keep these extras in a separate folder.
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Perhaps they slightly resent the control exercised over them. Nonethe-
less, there are clear advantages to doing so. It helps the audience stay
focused on each point as it arises.”

If, on the other hand, you show an entire screen at once, people have
to decide whether to read it or listen to you explaining it. We cannot
listen and read at the same time. You can show and tell only if you show
a little, or tell a little. This is one reason why lists of discussion items are
preferable to complete sentences: there is not that much to read, so the
audience can listen too.

You can, of course, read the screen aloud as listeners read it; but if
you spend too much time reading to them, they will wish they had
stayed home—where they can read faster, and more selectively.

+ Do not look down at the transparency on the projector or at your
computer and point at the formula there. Instead, look and point at the
screen. You should control what audience members look at, and the best
way to do that is for you to point on the screen at the material you want
them to focus on.?

Is it impolite to turn your back to the audience to face the screen?
Not at all. Orchestra conductors turn their back to the audience with-
out offending. In both cases, there are good functional reasons for the
behavior. Nonetheless, you should mostly look at the audience. If you
don't, it is probably because you have too much material to show on the
screen and the audience is spending too much time reading.

+ An alternative strategy is to present the components of some argu-
ment on the board and then show a screen in which they are assembled.
Such a strategy combines the benefits of both means of exposition. You
shouldn’t, however, go back and forth between the screen and the board
too often, especially if the screen hides too much of the blackboard and
you have to keep lowering and raising it. If you keep the screen down,
you may have only two narrow strips of the board on either side of it to
write on. If you choose to do that anyway and the screen is far from the
wall, don’t underestimate the extent of parallax.

7. With transparencies, hiding part of a slide requires work that may distract you or the
audience: repeatedly adjusting the cover forces you to go back and forth between the
screen and the projector. (The cover often falls off the projector, which requires more
trips.)

8. Also, if you use transparencies, you cannot count on them to tell you that part of the one
you are currently discussing is not showing. They may not even realize that something
relevant is missing; they may be waiting for you to adjust the transparency; or they may
expect someone else to tell you or just be tired of repeatedly asking you to adjust the slide.
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+ Use a pointer. Pointers have many benefits. When using one, you are
notin front of the screen, so we can see better what you show. You are not
in front of the projector, so you are not blinded by its light. You can point
with more precision than with your hand, further and higher. I prefer a
metal telescopic pointer to a laser pointer. It allows you to point more
steadily than a laser pointer does, and, as an extension of your arm, it
lets you have a direct contact with what you show. One advantage of a
laser pointer is that you can point from far away, which may be useful
if the screen is high (in a large auditorium at a conference, this is often
the case).

The pointer is also a sort of prop, which may help your self-
confidence.

There are dangers to a pointer though: do not fiddle with it, and do
not wave it at the audience.

+ Do not expect colors to show well on the screen. Your beautiful dia-
gram may lose critical information that your color-coding was intended
to convey. In fact, colors are sometimes not visible at all, and even when
the projector works well, some hardly show. Learn which ones they
are and do not use them. As a backup, add labels to color-coding, as is
done in your local hospital: the green tiles that you have been told to
follow to reach the green elevator are also labeled “G” to accommodate
color-blind visitors.

5.4 Two Examples
In this section, I discuss two examples that illustrate a number of the
points I have made so far about what to show and how to show it.
First, consider how you might present the definition of the uniform
rule, a rule designed to allocate a commodity among consumers having
single-peaked preferences (Bénassy 1982). Here is the notation: N is the
set of agents; for each i € N, R; is agent i’s preference relation, with p(R;)
designating the most preferred amount; RY is the class of preference
profiles; Q is the social amount of the good to distribute; X is the set of
feasible allocations. Finally, an economy is a pair (R, Q) € RN x R.

A first option is to show on the screen the definition as you would
first write it; that is,

Uniform rule, U The allocation x € X is the uniform allocation of (R, Q) €
Ré\;} x R, if there is A € Ry such that (i) when ) p(R;) > 2, then for all
i € N, x; = min{p(R;), 2}, and (ii) when > p(R;) < 2, then for all i € N,
x; = max{p(R;), A}.
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In this form, the definition is very hard to read. It would be better to
write it in a way that shows that there are two cases and that they are
parallel.

Uniform rule, U The allocation x € X is the uniform allocation of (R, Q) €
RE x Ry if there is A € Ry such that
(i) when Y p(Ri) > @, then foralli € N, x; = min{p(R;), A}, and
(ii) when ) p(R;) < @, thenforalli € N, x; = max{p(R;), A}.

The next formulation is lighter, because I have discovered that certain
words could be omitted, and that so could the references to the domain
of economies and to the set to which the generic agent belongs. Indeed,

at this stage of your presentation, there is probably no ambiguity about
these objects.

Uniform rule, U x = U(R, Q) if there is A such that

(i) >_p(Ri) = Q implies that for all i, x; = min{p(R;), A},
(i) Y p(R;) < Q implies that for all i, x; = max{p(R;), A}.

The next option is the one I prefer. It best brings out the paral-
lelism between the two cases by skipping in Case (ii) the parts that
are the same as in Case (i). There is less to read (the word “implies”
is replaced by an arrow), and the definition ends up being easier to
understand.

UNIFORM RulE: x=U(R, Q) if thereis A such that
() ZpRi) 2 L > fordli, X =ming p(Ro),AJ
(i)

C = 3 —, &:maxi——.—&

It is even better to add to the algebraic definition a figure illustrating
the origin of these max and min expressions: that is, that they come from
each agent being given the choice of the amount the agent prefers in a
certain budget set. When the sum of the peak amounts is greater than
the amount available, the budget set is a segment from 0 to some A;
when the inequality goes the other way, it is a half-line from some A
to oo. Figure 3.2, accompanied by a verbal explanation as given in the
caption, illustrates the rule in each of these two cases.
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Figure 3.2

The Uniform Rule. Here (pointing to the top diagram), the sum of the preferred amounts is
greater than the amount available. One can say that “there isn’t enough” of the commodity.
Then, pick a number 1 and have each agent choose the amount the agent prefers subject
to not exceeding the bound A. The best choice for agent 1 in the interval [0, ] is his peak
amount, which is the smaller of his peak amount and A. For agent 2, the best choice is
A, which is also the smaller of her peak amount and A. In general, each agent i chooses
min{p(R;), 2}. Then, specify A so that the sum of the best choices is equal to the social
endowment of the commodity. There is a unique such A, and the uniform allocation is the
list of consumptions obtained then. Here (pointing to the bottom diagram), the amount to
divide is greater than the sum of the peak amounts: one can say that “there is too much.”
This time, impose a uniform lower bound on the agents’ choices: each agent selects the
preferred amount subject to consuming at least some A you have picked. Agent 1 chooses
A—the larger of his peak amount and A—and agent 2 chooses her peak amount—also the
larger of her peak amount and 1. In general, each agent i picks max{p(R;), »}. Then specify
A s0 as to achieve feasibility.

>
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My second example is an algorithm to allocate indivisible goods or
“objects.” An economy here is defined as follows: N is the set of agents;
each agent i € N owns one object, called object 7, and is equipped with
a preference relation R; defined over the set of objects.

Gale’s algorithm (Shapley and Scarf 1974) For each agenti € N, iden-
tify the object the agent prefers. If thereis a cycle of agents, i1, i, . . . , ik, i1,
suchthatforeach? € {1,...,k} (mod k), agent i, prefers the object owned
by agent i;,1 to each other object (for each j € N, O;,,, R;, O)), attribute
to each agent in the cycle the object the agent prefers. Then, have the
agents in the cycles leave and repeat the process with the remaining
agents until everybody has left.

A better alternative is to substitute an example showing how to oper-
ate the algorithm (figure 3.3).” You would accompany the figure with
the verbal explanation shown in the caption.

6 Proofs?

Should you give complete proofs of your results in an oral presentation?
I would hardly ever recommend it.

+ The time needed to work out some of the basic properties of a model
unfamiliar to your audience, before turning to your own contribution,
is always well spent. Understanding the mechanics of the model well
will make it easier for them to follow the innovations of your work.
You might want to start, for instance, by explaining the simpler class of
situations analyzed by an earlier author.

+ As you introduce your own results, it may be useful to sketch some
steps of some proofs or a proof in a simple case. Presenting a complete
proof is rarely feasible, however. Even a simple argument, explained at
the level of detail journals demand would consume too much time. Do
it only if you need to draw an important lesson from the exercise.

« Instead, provide some insight into the logic underlying some of the
proofs, what we call the intuition of the proofs. For the most impor-
tant results, this is essential. A well chosen special case will often suf-
fice. By well-chosen I mean one that contains all the critical elements
of the proof. A so-called intuition for a result that holds only under a

9. Atthesecond step of the algorithm, you may cross out the objects that have disappeared.
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Figure 3.3

Gale’s Algorithm. The table shows agents’ preferences. For instance, for agent 6, object 7
is the most desirable; object 2 is the second most desirable, and so on. At Step 1 of the
algorithm, each agent points to the particular object she prefers: Agent 1 points to object 2.
Agent 5 points to herself because the object she owns is the one she prefers, and so on.
There are two cycles: one involving agents 1, 2 and 3, and a degenerate cycle involving
only agent 5. Assign objects around the cycles: that is, give object 2 to agent 1, object 3
to agent 2, and object 1 to agent 3; also, let agent 5 keep the object she owns. Then, let
the agents in the cycles leave with the objects they have been assigned. At Step 2, each
remaining agent points to the one of the remaining objects that she prefers. Agent 4 now
points to object 7, which, as you can see from the preference table, is her second-most
preferred object in the entire initial list; agent 6 also again points to object 7, which is still
present; and agent 7 now points to object 4, which is way down on her list, because the
three objects she prefers to object 4 are gone. At Step 2, there is one cycle, which involves
agents 4 and 7. Assign objects around the cycle and let these two agents leave. At Step 3,
there is only one agent left—agent 6—and, of course, she has to point to herself. Let her
keep her object.

certain restriction on preferences not imposed in earlier literature—
or for a certain choice of quantification that differs from the standard
formulation—is not useful if that restriction or quantification is not
mentioned. How could that possibly be the intuition for the proof? Infor-
mal explanations intended to help an audience grasp some development
are often more difficult to understand than the complete argument itself
because the well-intentioned speaker merely suggests definitions with-
out stating them in adequate detail (for instance, leaves out certain
quantifications).

+ If you do decide to show a proof, do so in the simplest way that still
demonstrates its essential structure. Here is an illustration. In princi-
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ple, to show by induction that statement P(k) holds for k =0,1,..., it
suffices to establish it for the base case (when k = 0), and then to show
that if it holds up to k, then it holds for k + 1. That is not, however, what
you should do. The proof for the base case is often quite different from
the proof for the general case and, although sometimes considerably
simpler, is not very informative. On the other hand, the proof of how
to pass from k to k41 is frequently notationally complex and opaque.
My advice is simply to show how to pass from the base case to k = 1.
If you have enough time, and if it is very important for the audience to
understand the proof, also show how to pass fromk =1tok = 2. If you
have even more time, you can show the base case as well. Whatever
you do, skip the general case, with its messy generic subscripts and
superscripts.

To avoid getting bogged down in details, it is sometimes acceptable to
omit from a proof certain conditions without which it is in fact not cor-
rect. For instance, you may give an explanation in terms of marginal
rates of substitution without having discussed the issue of smooth-
ness of preferences. Or your proof may not be valid on the boundary
of the consumption space—though you need not mention it. There is a
little deception here, but it is for a good cause. Almost everyone would
support you for not raising a peripheral issue so that you can keep the
focus on the central point. Another, and perhaps slightly safer, way to
proceed is to warn listeners that your explanation does not quite cover
all cases. Again, you do not have to be specific about which cases are
not covered.

7 Writing on the Board

Attheboard, there are a number of useful tricks to minimize the amount
of writing you do and to make the writing process itself informative.
Some are effective for almost any subject, while for your particular area,
you will have to devise your own special tricks.

7.1 Restrict Yourself to a Few Colors

Writing on the board in different colors is nice, but the rule enunciated
for what you show on the screen applies here as well; don’t use too many
colors. Besides, markers dry out if you don’t put the caps back on, and
constantly changing colors and dealing with the caps is distracting—to
you and your listeners.
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7.2 Use as Little Notation as Possible

Itis often useful to name some—though not all—of the variables you talk
about in order to eliminate ambiguities. But there are means other than
introducing notation to be unambiguous. For instance, if you are illus-
trating an issue involving preferences by means of diagrams, draw one
preference map in green and the other in blue and refer to their owners as
green and blue agents. Here are two additional examples. Compare the
following three sentences pertaining to the game described in figure 3.4:

1. If player 1, the row player, plays s11, player 2, who is the column
player, should play sy; (figure 3.4a).

2. If the row player plays the first row, the column player should play
the middle column (figure 3.4b).

3. If Row plays Top, Column should play Middle (figure 3.4c). (You do
not have to call them Mr. Row and Mrs. Column.)

The third formulation is undoubtedly best.

In a study of the transfer problem, instead of speaking of Country 1,
which transfers some of its endowment to Country 2, refer to them as
the Giver Country (or Donor Country), and the Recipient Country, or to
the Giver and the Recipient, or to the “Transferor” and the “Transferee.”

Now, which of the following two statements is better?

1. Agent 1, who has Cobb-Douglas preferences, when maximizing
over the budget set that results when the price of good 1 is relatively
higher. ..

2. The Cobb-Douglas agent, when maximizing over the relatively
steeper budget line.. . .

Sy Sa S Q& o L M R
5, 5 T
S rn B
(a) (b) (o)
Figure 3.4

Three Ways of Labeling Strategies. (a) Here, strategies’ generic labels do not reflect the
structure of the game. (b) The labels are better here because they suggest the kinds of object
that the strategies are: rows or columns. (c) This choice is best because strategy names are
precisely tailored to the objects they designate, Top and Bottom for the row player, and
Left, Middle, and Right for the column player.
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7.3 Write Formulas from the Inside Out
Although most of you learned to read and write from left to right, it is
better to create formulas in stages, in a way that reveals their structure.
Often, that means starting from the inside.

The following example illustrates this logic. Let N be a set of agents,
R a set of possible preference relations defined over some alternative
space Z, and ¢: RN — Z a correspondence. Suppose that you want to
explain what it means for “the game form (S, h), consisting of the profile of
strategy spaces S = (S;)ien and outcome function h: S — Z, to implement the
correspondence ¢ in Nash equilibria”: For each preference profile R € RN,
the set of Nash equilibrium allocations of the game form (S, /), when
played by agents with preferences R—let us denote this set E(S, i, R)—
coincides with the set of allocations that the solution would select for R,
namely ¢(R). You could write this, from left to right, as

For all R € RN, h(E(S, h, R)) = ¢(R).

But there is a better way—one that illustrates how the sentence is built
up. First, write down the game form (S, 11). Explain that you cannot study
its equilibria until you have the preference profile R. Then erase the
right parenthesis to make room for R. You now have the game (S, i, R).
Take the opportunity to emphasize the difference between a game and
a game form. Add the letter E in front of the expression to indicate
that you will calculate the equilibria of the game (S, i, R): this gives you
the set E(S, h, R). Next, apply the outcome function / to it to obtain the
corresponding set of equilibrium allocations. To the right of the resulting
expression, first write down the preference profile R, then apply the
solution ¢ to it. Next, insert the equality sign between the two sets.
Finally, add the quantification to indicate that this equality should hold
for each preference profile in the domain.
Line by line, the expression would successively appear as

(S, h)
(S, h
(S,1,R)
E (ShR)
h(E (S,h,R))
WE (S,h,R))  ¢(R)
WE (S,h,R)) = ¢(R)
ForallR e RN, hE (S,h,R)) = ¢(R).
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Earlier I referred to the dynamic aspect of oral presentations. The
ability to sequence at will the components of definitions in this way is
certainly one of their major benefits. The good news is that presentation
software allows us to recover some of this flexibility. However, like every
technique, if abused, it can be tiresome, even irritating.

7.4 Watch Your Subscripts and Superscripts

If you add a subscript and superscript to each variable as you write it,
you will almost certainly get confused, and end up writing a superscript
instead of a subscript, or vice versa.

There are ways to avoid errors of this kind. One, of course, is to elim-
inate double indices altogether. If you insist on using both, my advice
is to write them more slowly than you write the rest of the formula. It
also helps to use double subscripts or double superscripts instead of
combinations. But combinations are often clearer in a written text, and
you probably want your oral presentation to match the written text in
that respect. If you decide to combine them—say, by using subscripts for
goods and superscripts for agents—proceed by rows. First write a row
of as many copies of the variable as you need, without any ornamenta-
tion; on a second pass, add the subscripts; and on a third pass, decorate
with the superscripts. Alternatively, write the variables and subscripts
on the first pass and the superscripts on the second pass.

7.5 Use Common Formats

It is much easier on a board than in a paper to format definitions or
results to bring out their relationships. Write them one below the other
and only repeat the parts that are different. If, to return to an example I
presented in chapter 1, you first show that

Lemmal A,B,and C = D.

and your second result differs from the first one in that B is replaced by
B’ and D by DV, write it as

Lemma2 —,B,and —=—=D'.
and not as
Lemma2 A,B,andC = D'

You will save writing time (especially because here I use the abbre-
viations A, B, and C, but you should probably not do so, as it is often
difficult to remember abbreviations), and the audience will save reading
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time. Indeed, it will be immediately evident that the two theorems differ
in the second assumption and in the conclusion. That is the only thing
the audience will read; in fact, there is nothing else to read.

7.6 Divide for Emphasis
If you have proved that under certain assumptions there is a unique
equilibrium, that is how you will often write up the result, in that com-
pact way. When you explain the result, however, it may be more useful
to point out that it actually consists of two statements: “An equilibrium
exists” and “There is no more than one equilibrium.”

Similarly, if you have shown the equality between the two sets A and
B, you can state your result cleanly as A = B. In a seminar, though, you
may want to state and explain separately that A € Band A D B.

8 Conclusion

To explain something really well, you need to know a good deal more
than that limited set of facts. The more you know in addition to what
you explain, the better your explanation will be. Using the image of an
iceberg, nine-tenths submerged, what you show should only be a small
part of what you know. Some of the questions your audience asks will
probably pertain to aspects of your problem you did not bring up. You
have tobe ready to talk about them. The more thoroughly you are able to
discuss issues peripheral to your paper, the more you will impress your
audience. And the more interested they are, the more feedback you will
get and the more stimulating your presentation will be for everyone,
including you.

When they leave the seminar room, all members of the audience
should be able to state your main message. Can they? If yes, your talk
has already achieved an important objective.
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4 Writing Referee Reports

You may have been asked by your adviser or another faculty member in
your department to referee a paper for a journal. You agonize over the
job, not knowing exactly what is expected of you. As a young assistant
professor and scholar, you are also very likely to receive other requests
to review manuscripts submitted for journal or book publication. It is
not, however, a skill taught in any of the classes you took. Even if you
have already submitted one of your own papers to a journal and re-
ceived reports on it, they probably will provide a very incomplete guide
to refereeing. The purpose of this chapter, therefore, is to help you eval-
uate others” work and produce a useful critique. Your two main goals
will be to assess the manuscript’s suitability for publication and advise
the author about improving his or her work.!

1 Components of a Report

Your report should consist of the following components, listed here in
order of increasing specificity and decreasing importance. They per-
tain first to the substance of the contribution and then the quality of its
exposition.

1. Summary of the paper

2. Overall evaluation of the paper with your recommendation about the
publication decision

3. Comments about the model and the results

1. Hamermesh (1992) concludes his useful article about getting one’s own work published
with some good advice on refereeing. You will, of course, have other occasions to evaluate
others” work. Eckel (1997) provides very useful guidance on reviewing grant proposals.
I suggest that you read her essay not only when writing such a report but also when
drafting your own proposals.
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4. Assessment of the exposition
(a) The structure of the paper
(b) Secondary aspects of the exposition

(c) Details of presentation

I take up each of these items in the following sections.

1.1 Summary

I recommend beginning your report with a summary of the article even
though, as an associate editor or as an author, I have rarely found such
summaries useful. Indeed, they often amount to little more than a re-
statement of the abstract and referees tend to used them to pad out their
reports. However, if the summary is written in your own words (instead
of being lifted from the paper), it can be helpful in several ways:

« It makes the report a self-contained document—that is, one that can
be read on its own.

« It reassures the associate editor and, then, the author that you have
read and understood the paper.

+ The effort required to describe the paper—I repeat in your own words—
will be useful to you in forming your opinion. Summarizing will help
you understand the nature of the author’s contribution better. In the
process, you may discover that you disagree with the author’s view of
certain aspects of the work and want to recommend highlighting the
significance of a particular assumption or providing a different inter-
pretation of the findings. Then, you are in fact doing more than summa-
rizing the work, and you should make it clear that you are describing
the paper as it should be viewed: “Although the author presents this
paper as a contribution to the theory of strategic games, in my view
the main result is Theorem 2, which has important implications for the
theory of implementation. I suggest that the author present the study
as a contribution to that literature.”

1.2 Overall Evaluation

Your overall evaluation of the paper should be based on an assessment
of the following points:

« Its significance for the field.

« Its appropriateness for the particular journal to which it has been submitted.
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One criterion is the paper’s originality: is the contribution to the
literature substantial enough? Another is subject matter: is the topic
pertinent to the journal’s statement of purpose? There should be a good
match between paper and journal.

Your evaluation should conclude with a recommendation about
publication. Your advice can be one of the following:

« Publishit, and, if the journal has a notes sections, recommend whether
the paper should be a regular article or a note;

+ Invite the author to resubmit, reserving your opinion about publica-
tion until the author has addressed the points that concern you;

* Reject it.

Even if your recommend publication, you will undoubtedly have
comments and suggestions for improvements, and you may feel that
some changes are necessary. Be explicit about which ones you see as essential.

If you favor inviting resubmission, again, be explicit about the improve-
ments you require to endorse publication. But be realistic. Don’t accept the
paper on condition that the author accomplish some unlikely feat of
generalization. If acceptance would require too much improvement, it
is safer to recommend rejection. Being vague or unreasonably demand-
ing in your requests will put you in an awkward position in the second
round, when you will recognize that you were not precise enough or
were asking for more than could reasonably be delivered; you will then
have to decide whether the improvements go far enough in the direction
you indicated to justify publication. You may even feel guilty to have en-
couraged a resubmission and given false hopes to the author.

1.3 Comments about Model and Results

You should reflect on the interest of the model and the significance of
the results. Are the reasons for undertaking the study compelling? What
questions are asked? Is the model specified so as to capture the essential
aspects of the phenomenon the author is attempting to explain? Are the
assumptions economically relevant and the conclusions interesting? Is
the paper likely to have an impact, to inflect the direction of research in
this area?

You should also think about the techniques used. Are the results
correct as stated? Could they be strengthened? Could their proofs be
simplified? Why did the author rely on sophisticated techniques when
all earlier studies used elementary mathematics? Is the data used to
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prove the thesis well chosen for that purpose? Have the appropriate
significance tests been run?

You should not necessarily expect to find the answers to all possible
questions of this sort, but if the paper does not contain the information
needed to clarify most of them, request that the author provide it at the
next round—either in the reply to the referees or in the paper itself. You
may end up deciding that some of the material in the reply is worth
including in the paper or, conversely, that some developments inserted
in the revision in response to your comments do not deserve to be
published after all. As time passes, your thinking may evolve, or the revi-
sion may contain information that requires you to modify the opinion
expressed on the original version. Be flexible and, certainly, acknowl-
edge any misconceptions you may have had during the first round.

If you think the paper is fundamentally flawed, you will find it
difficult to motivate yourself to work through the proofs. You are not
obliged to do so in such a case. On the other hand, you should have
checked the proofs of a paper that you recommend for publication.
Occasionally, this process takes considerable time, and it may be jus-
tified, even unavoidable, to skip some of it. Since a proof often includes
several steps or cases with similar structures, you may look at only one
of them at your first reading. If you find too many imperfections in
the proofs you do study in detail (missing quantifications, inequalities
going the wrong way, and so on), you will grow suspicious of the entire
work. You won't trust the author about the steps left to the reader with
the claim that they are “easy” or “similar to proofs in an earlier paper” or
“only involve tedious calculations” (the standard excuses). Insist that in
addition to fixing all the errors you noted, the author provide complete
arguments, either in the revision or in a reply to the referee. Reserve
your judgment until then. If the author has stumbled too often, simply
reject the paper.

If you have discovered no flaws in the proofs that you did check, you
will feel reasonably confident that the argument is correct as a whole,
especially if it makes intuitive sense. Under these circumstances, you
may be justified in not checking some proofs or some steps of proofs.
If you do, though, inform the associate editor of how extensively you
have scrutinized the mathematics.

1.4 Comments about the Exposition
The author should have done everything possible to make the study
as transparent as possible. But it is not sufficient that the exposition be
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clear. You should ask whether it could be even clearer. Nor is it sufficient
that the paper be understandable by researchers in the same field. If it
can be written so as to be accessible to a wider audience without any
loss of substance, that is what the author should do.

It will help you formulate your comments to think about papers you
found particularly lucid or enjoyable and identify the reasons why you
felt that way.

A natural way to organize your comments on the quality of the expo-
sition is to start with issues of overall structure and proceed to questions
of details.

« Comments about the structure of the paper. The structure of the work
should be immediately clear. It is the frame that supports the whole
thing. Is the paper well organized? Is the progression from introduc-
tion to conclusion natural? Is this issue really central to the argument?
Should this proof be relegated to an appendix? Would it be more effec-
tive to present this theorem as a lemma instead and this proposition as
a corollary of the main theorem?

« Comments about secondary aspects of the exposition. Address whether a
step in a proof taken from some earlier article needs to be reproduced
or whether a reference to the work suffices. Would numerical examples
or figures be useful? Should more effort be devoted to placing the paper
in the context of the literature on the topic?

Problems that are not serious for you because you know the literature
may in fact prevent others from understanding anything. You may read
an ambiguous quantification as it was intended, but readers not familiar
with the relevant literature might read it the wrong way; and for them
the paper might be nonsensical. Make sure that every detail is handled
correctly.

Although the general inclination of referees is to ask for deletions,
do not hesitate to ask for changes that may lengthen the paper if you
feel they will make it easier to understand, even though they do not
lead to more general results. If you recommend shortening the paper,
be, once again, very precise; authors are usually reluctant to eliminate
anything. A request to reduce the length by half is not precise enough:
list the specific cuts. And when evaluating the revision, don’t be fooled
by changes in font size, margins, or spacing that give the appearance of
compliance but don't actually shorten the work.

« Comments about the details of the presentation. Tell the author whether
a formula should be displayed on a separate line or a condition given a
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different name. Should the importance of a conclusion be emphasized
by using a distinctive typeface (such as italics)? Should two paragraphs
be merged? You may also add a list of the typographical errors you
noticed.

2 Distinguish between Nonnegotiable Requests and Mere
Suggestions for Changes

You may want to divide your requests for revisions into two parts.

+ Some requests for changes are nonnegotiable: the model should be co-
herent; there should be no errors in proofs; proper credit should be given
to previous contributors. You have a right to demand that the author
respect such universal principles of good writing as simplicity and unity.
The structure of the paper should be clear and its language should be
free of unnecessary technical jargon.

In the revision, do not accept as an excuse for persisting in unde-
sirable features of the paper to which you objected, that they are pres-
ent, even common, in the earlier literature on the subject or in the
work of such and such a well-known predecessor. We may temporar-
ily accept the limitations of a model or of an approach because cer-
tain conceptual issues have not yet been satisfactorily resolved in the
field, or because the right techniques have not been developed. That
is a necessary precondition to progress. But committing errors that can
be avoided, given the state of the art, hampers progress and is unac-
ceptable.

+ Other suggestions for change are simply ideas for the author to think
about. You leave them to the discretion of the author. You believe that
they would improve the paper, but you also see why the author might
disagree. You are aware of counterarguments to your proposals or of
the costs of implementing them. An additional way of justifying the
model’s specification may lengthen an already long introduction; pre-
senting a proof for the n-person case instead of the two-person case may
obscure an argument that happens to be very transparent then; drop-
ping certain regularity assumptions on preferences and technologies
may prevent the use of elementary mathematical tools; and so on.
Certain features of a paper may not be to your taste and yet be quite
legitimate. In these cases, you can only suggest changes and try to con-
vince the author of your reasons for wanting them; you cannot insist on
them. For instance, you may not care for the style in which the paper
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is written, but you can’t force your own style on the author. You may
have to accept a verbal or informal presentation of a proof if the author’s
goal is to make the argument easily accessible to the less mathematically
oriented readers, even if your own preference is for a formal proof. How-
ever, suppose that this verbal proof is missing critical information—for
example, that in an informal argument intended to provide the intu-
ition of a proof, definitions are ambiguous, or quantifications are not
clear, or no reference is made to an assumption without which the
formal proof would irrevocably fail. Then, readers can only be fooled
into believing that they understand the argument, and you should then
demand that these important elements be made explicit.

3 Evaluating Revisions

How doyou go about assessing a revision? First, compare it to the earlier
version, section by section and paragraph by paragraph. Check how
each of your numbered recommendations and requests for changes has
been implemented. If the paper has been significantly reorganized and
the pagination changed, this will not be an easy exercise. In this case, an
author’sreply to the referees will be very helpful in guiding you through
the changes. Request such a reply; authors do not always spontaneously
supply one. If you asked for one and the author did not bother to send
it, have the associate editor demand compliance. If the author has paid
only lip service to your suggestions, write to the associate editor and
point out the critical comments the author has ignored. Here, too, it is
quite reasonable to request that the author comply before you study the
paper.

Unless the changes are very minor, you need to go over the whole
thing again. New errors are often made in the process of correcting
existing ones. Some notational conflicts may appear; or the sequencing
of definitions and results may be disturbed in ways that have escaped
the author. Besides, several months have probably passed, and you may
have new points to make.

Unless only a few problems remain, ask for another round of
revisions.

4 Length and Style of Your Report

I do not have a specific recommendation on how long your report
should be. A review of a paper that suffers from a fundamental flaw
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may be very short, whereas comments on a paper you found exciting
may take several pages. In that case, your assessment will probably be
short, while your suggestions will constitute the bulk of the report.

I also do not have a particular recommendation on the related ques-
tion of how many hours you should devote to the job: the time needed
will vary considerably from paper to paper. An hour may suffice for
one that is obviously below the line for acceptance, whereas you may
need four to five hours for a potentially publishable piece for which you
have to supply a long list of requests and suggestions for changes. A
paper with long or difficult proofs may take fifteen to twenty hours if
it appears to be an important contribution that you think will be very
critical for you to understand well for your own research. In this last
case, strictly speaking, most of the time you spend will not be on the
actual report.

Concerning the style of your report, my most important practical rec-
ommendation is to number the various recommendations and requests that
you make. Don’t lump several points together and do not use bullets. If a
particular request has two parts, call them Part 1 and Part 2. At the next
round, the numbering will make it very easy to check out whether your
suggestions have been taken into account. Sooner or later—and in fact
sooner rather than later—you will receive a revision from an uncoopera-
tive author who has done the bare minimum to address your comments
while claiming to deal with them thoroughly. By being precise in your
demands, you will make it more difficult for authors to avoid making
the changes you think are needed.

Referees’ reports are not intended for publication, so do not bother
polishing your English. Do not worry about stylistic issues such as
repetitions, inconsistencies of tense, and so on, which can be so time-
consuming to correct. Save the effort for your own papers. Your priority
is to be clear and definite. By revising your report to achieve these
goals, you will eliminate most of the stylistic problems anyway. How-
ever, a grammatically correct text will help you conceal your national
origin and preserve your anonymity.

5 The Cover Letter to the Associate Editor

Do youneed a cover letter to the associate editor (apart from “Please find
enclosed my report on so-and-so’s paper. Sincerely”)? Sometimes yes.
A first (but rare) reason is that you may want to discuss concerns about
a possible conflict of interest with your own work. Again, as discussed
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later, if you feel sufficiently strongly that there is such a conflict, you
should decline the job at the outset.

Anotherreason is that you have harsh things to say and you fear being
identified. The difficulty of remaining anonymous is all the greater if
you need to mention work of your own that the author has failed to take
into account properly. Such situations are, of course, not rare, and they
will become more and more frequent as your CV lengthens. As noted
earlier, in many cases, the associate editor has called on you to referee a
paper because you have contributed to the relevant literature. Keep in
mind, though, that complete anonymity is impossible anyway and that
one of the first things some authors try to do when receiving a report is
to figure out who wrote it.? It is something that you just have to accept.

If some issue of integrity, such as plagiarism, has to be raised, the
cover letter may be where you should do so. On these occasions, how-
ever, it might be a good idea to first seek guidance from your adviser, if
youstill are a graduate student, or of one of your senior colleagues, if you
are a young assistant professor.

Your overall assessment of the paper and your recommendation do
not, however, belong in the cover letter. You may want to provide a
short summary of your report, or restate there in a different way certain
points that you make in the report. But I object to the explicit requests of
some editors and to the policy of some journals that the recommendation
about acceptance or rejection not appear in the report sent to the author
but only in the cover letter.> When a paper is turned down, the author
is entitled to know the basis on which the decision was made.

6 General Recommendations

In this section, I discuss the need of taking a critical stance and the extent
of your responsibility to the journal and the author.

6.1 Expressing Judgment
Like many first-time referees, you may not feel confident about express-
ing subjective opinions on the suitability for publication of someone

2. One clue: the person most frequently cited in the report is usually the author of the
report.

3. I have heard several reasons for this policy. One is that it allows referees to feel more
comfortable expressing negative opinions—it protects them. A second is that it shields
authors from the harsh things a referee may have to say. The editor’s letter can tone down
overly critical comments made by referees.
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else’s work. Nonetheless, you should not limit yourself to an enumera-
tion of objective statements about the paper. Take a stance. The follow-
ing points should help you do that.

First, the associate editor will also look at the paper—perhaps study
it—and there may be other referees (although often there are not).

Second, subjective judgment is an inevitable part of the evaluation
process. Some referees, perhaps feeling uncomfortable about rejecting a
paper for subjective reasons, end up making poorly substantiated argu-
ments against objective features of the paper in order to support a neg-
ative recommendation. For example, they emphasize errors in a proof
when its imperfections could be fixed. (Minor errors are rarely com-
pletely avoided.) Or they assert that the author’s result is a special case
of someone else’s earlier theorem, when it is not (although it may well be
closely related to a known theorem). Altogether, such referees are seri-
ously undermining the usefulness of their reports. If your believe that
the paper is not significant enough for the journal, express thatjudgment
as the reason for your advice to reject it. Imperfections in proofs do not
necessarily disqualify a paper from eventual publication. If the results
appear to be true and are interesting, simply point out these imperfec-
tions and ask that they be eliminated. Also, if the relation between the
results reported in the paper and other studies is unclear, demand that
it be clarified. By itself, the fact that the author may not have under-
stood this relation well, or may not have described it accurately, is not
sufficient grounds for rejection.

What is very helpful to the associate editor however is for you to
separate statements of fact in your report from your expressions of
judgment. Here is an illustration:

The theorem as written is incorrect. It would be correct, however, if preferences

were required to be strictly convex.” [Here, you are making a comment about
an objective aspect of the paper whose validity is not a matter of judgment.]
“Unfortunately, when strict convexity is imposed, the enlargement of the class of
economies for which the author shows existence of equilibria is not of sufficient
interest to justify publication in this journal.” [Now, you are expressing your
subjective judgment, with which other readers may disagree.]

6.2 When Withholding Judgment Is Appropriate

In some cases, the decision to publish or not will seem to be primarily a
matter of general editorial policy. For instance, the paper is much longer
than the articles commonly published in the journal. Or it deals with a
subject that does not match well the journal’s statement of purpose.
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Or it is written at a significantly higher or lower technical level than
that of the journal’s standard article. Perhaps it is more didactic in tone
or purpose, or its contribution is principally conceptual, whereas the
journal’s emphasis is on techniques. Or vice versa. If so, raise these issues
in your report and let the associate editor and the editor decide how to
deal with them. In principle, they have sent you the paper because they
do not object to considering it for their journal. But they may not, in fact,
have looked at it in great detail.

6.3 The Referee’s Responsibilities to the Journal and to the Author
Your main responsibility is to help the journal decide whether or not
to publish the paper. But you should also consider helping the author
produce a better article. You can usually do that at a small cost because
you have thought a lot about the article.

Be generous with your advice. Even if you recommend rejection, your
comments will help the author revise the paper for a different journal.
Moreover, the other referees, and perhaps the associate editor, may dis-
agree with you and favor publication; in that case, your comments will
be helpful for this journal as well. Almost every paper contains some-
thing useful and publishable if properly reformulated and targeted to
the right audience. Even if you feel sure the paper does not deserve to
be published in the journal you are evaluating it for, why not let the
author benefit from the efforts you expended in forming your opinion?
Give your advice about the best means of bringing out what it has to
offer for resubmission to a different journal. After all, you are probably
one of the first readers (sometimes the only one) who has studied the
paper so carefully. Admittedly, it is difficult to motivate yourself to sug-
gest improvements when the author’s objective seems to have been to
violate all the standards of scholarship.

Being generous with your advice, however, does not mean correcting
major flaws in the author’s logic or providing the proof of a conjecture
stated in the paper. Although some of your comments might lead to
major improvements, it is not your responsibility to produce such help.
You are not a coauthor.

Conversely, very few papers are acceptable as originally submitted.
Be tough. You do a disservice to the journal, and to the field (remember
that it is in most cases your own field), by being too lenient. And you are
not doing the author any favor by failing to mention all the problems you
noticed. Moreover, it is easier if you are a little tougher than needed at
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the first round, and slightly more permissive at subsequent rounds.
After being too lenient on the first round, you may discover on the revi-
sion issues you missed earlier that definitely have to be addressed before
you can recommend publication.

Being tough is not the same as being mean. There is no pleasant way
to tell an author that his or her work should be rejected, but that is abso-
lutely no reason to be insulting. Do not make disparaging comments
about the author’s intelligence.

I'have heard the argument that because in most cases a paper could
be submitted to other journals, we need not worry too much about re-
jections that should have been acceptances. Certainly, we all make mis-
takes. Yet the argument comes dangerously close to condoning sloppy
evaluations. Moreover, it is not really very convincing given the hierar-
chical perceptions of differentjournals’ prestige. In some areas, there are
no more than three or four possible outlets for a given work, and they
are rarely equivalent in terms of the visibility and status they would
give the work or its author. Moreover, if you are the only referee for a
paper, you opinion may carry a lot of weight. Finally, the author may
have already submitted the paper two or three times. For a young per-
son being considered for a promotion, an additional acceptance by a
good journal can be critical.

Yet one more point: if you happen to meet the author in person,
there is no need to mention that you were the referee. It goes without
saying that you will rarely be tempted to do so if you recommended
rejection. But if you wrote a positive report, you might. The only reason
for revealing your identity in a personal conversation is the desire to
ingratiate yourself. Don't.

7 Deciding Whether to Accept a Refereeing Job

Now that you know what is expected of you when you receive a paper to
referee, you may wonder whether you should accept the job. In general
you should. But there are several reasons why you may decline.

* You lack the expertise or the interest needed for the assignment. Perhaps
the associate editor has misjudged your area of specialization, and the
subject of the paper is too far removed from what you know well. Ref-
ereeing a paper on a topic with which you are not familiar is a good
opportunity to learn about a new area and you should consider seiz-
ing it, but be realistic. If the background reading necessary for you to
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properly evaluate the work is too extensive, you may not be able to gain
the perspective on the subject required for a good report.

Similarly, you should have some minimal interest in the literature
to which the paper contributes. If you don’t, you will find it difficult
to motivate yourself to do the work, and your view of the field will be
unfairly reflected in your opinion.

* You fear a conflict of interest. That is another good reason to turn down
a refereeing job. Conflict may arise for various reasons. You may be
currently engaged in similar research and feel proprietary about the
subject, or even about some specific results contained in the paper. Or
you have had an article on the same topic rejected, which you think
might make it difficult not to overreact in judging others” work. If you
are concerned that your emotions will get in the way of a fair evaluation,
decline the job.

« You have previously evaluated the paper for another journal.*  To the extent
that submission to a second journal can be seen as the counterpart of an
appeal in the judicial system, that the judges be new is of course crucial
to fairness of the process. In most cases, there will be other competent
people to evaluate the paper, and its fate should not be made to hinge
on the taste of a single person.

However, there are also good reasons why you may want to look at
the paper again and send a report:

+ It has been revised, perhaps substantially.®
* Your opinion of the paper, or perhaps the field, has evolved.

+ The second journal differs significantly in style and reputation from
the first.

In these cases, a different sort of report is called for. You cannot
simply pull out the old one.

+ The author chose this particular journal for a second attempt in
response to a suggestion made in your first report, and you feel a
certain responsibility for having encouraged this revision.

* You have a knowledge of the subject few others share, and the
associate editor may want to hear your opinion anyway. One could
argue, of course, that if so few people are qualified to referee a given

4. This will not, of course, happen for a while.

5. You will also receive resubmissions in which none of the comments you made on an
earlier version has been taken into account, and in which not even the typos that you
painstakingly listed have been corrected.
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work that different journal editors have to use the same referees, it
probably isn’t a significant contribution to the field. I do not really
agree. An editor may feel that there are only a few individuals who
can be trusted with writing a good report at this particular point. That
does not mean that, with time, the article might not gain readers and
eventually have some impact.®

« If you initially recommended rejection of a paper mainly because
it was not “to your taste,” it may be more natural for you to decline
the assignment than if your criticisms had to do with such issues
as the correctness of the analysis or the quality of the scholarship.
In these latter cases, a quick look at the paper will tell you whether
the problems you noted in your first report have been addressed. If
they have not, you will save everybody precious time by sending a
revised report that takes into account whatever changes have been
made in the paper between the two submissions.

If you were in favor of publication but the paper was rejected anyway,
you will certainly welcome the opportunity to have your opinion heard
again, and few people would object. However, if you do accept a second
refereeing job on the same paper, let the associate editor know that it is
your second time. In your cover letter, explain your earlier involvement
with the work. There are several ways in which editors can use your
assessment in this situation. They can put it aside, use it informally as
an additional input into their own opinion, or treat it as a regular report.
Let the individual editor decide.

* You are concerned about meeting the deadline suggested by the associate
editor. Being occasionally late by two or three weeks is not a major
problem, though. In our discipline, the publishing process is rather
slow—as you have probably already discovered when submitting your
ownwork. On the other hand, being deliberately slow to avoid receiving
additional assignments too soon is not the best use of your knowledge
of game theory. Try to do a little better than the average referee; the
associate editor and the author will be grateful.” But if you have received
somany refereeing requests that you risk being swamped—and this may
happen sooner after you graduate than you expect—you certainly have
the right to say no. In fact, you should. Do not let refereeing work hurt
your own research.

6. Hamermersh (1992) disagrees with me on this issue.
7. Hamermesh (1994) is a good source of information on what the usual delays are. He
also discusses in detail the sociology of refereeing.
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On occasion, you may accept an assignment but have to postpone
your evaluation of a paper because the author did not include all the
proofs, or the article is based on some earlier work that is unpublished
or not readily available. Get the material you need from the library, a
colleague, or the author’s web page. In some (rare) cases, you may have
to write to the associate editor and request that the author make certain
items available.

If you decide to decline an assignment, the sooner the better. Assess
the paper quickly when you receive it. Anywhere from a few minutes to
half an hour should suffice to make up your mind. If you let it sit on your
desk only to discover several weeks later that you have to turn down
the job, you will have caused unnecessary delay. Or, out of guilt for
this delay, you may do the work anyway. But if you had good reasons
to decline it in the first place, they probably still apply and you will
not write a good report. Acting quickly is also important if, as discussed
earlier, youneed additional material that may take time to obtain. You do
not want to discover a whole two months after receiving the assignment
that you absolutely have to consult a related discussion paper by the
author or a paper published in a journal to which your library does not
subscribe.

8 Benefits to You of Your Refereeing Work

Take your refereeing jobs seriously. Refereeing appears to be a very
unrewarding activity: essentially only one person, the associate editor,
knows who produced this thoughtful report. However, the job is part
of your service to the profession. It does have a cost, but your turn will
come to be the beneficiary. And even from the selfish viewpoint of your
own preferences, your efforts will not be in vain. By repeatedly doing a
good job, you are helping your reputation; editors talk to each other and
to other members of the profession. The quality of refereeing is often
mentioned in recommendation letters written on behalf of young re-
searchers. Your work will eventually earn you a spot on a board of edi-
tors, giving you more of a chance to make your opinion count.

Another benefit of refereeing is that it helps you keep up with the
literature. Next to presenting a paper in a class, there is nothing like
refereeing it to become really familiar with it. This in-depth work will
be very useful to your own research.
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