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1. Introduction

In this paper we present an empirical analysis of what is taught in core doctoral

microeconomics courses at a set of eight top U.S. programs: Berkeley, Chicago, Harvard,

MIT, Northwestern, Penn, Stanford and Yale. Our analysis is based on a careful coding

of the concepts covered in the required readings assigned in these courses, supplemented in

certain cases by class notes. We present results describing the coverage in each program

compared to the universe of material covered over all eight programs, and analyses of the

diversity and overlap in coverage across programs. We also aggregate concepts to broader

topics and perform an analysis at this broader topic level. Overall our findings demonstrate

substantial diversity across programs, both at the level of broader topics as well as at the

level of details. We do not take a normative position on the degree of diversity we find, which

requires a theoretical model; we do discuss the implications and some theoretical modeling

possibilities. We are in the process of investigating the relationship between the tenure of

professors teaching in the microeconomics core at a program and the concept coverage in

the program, and the matrix of placement of professors across schools.

Our analysis is based on information gleaned from course reading lists and syllabi as

well as communication with professors and teaching assistants. Our coding of concepts is

based primarily on close reading of required chapters and sections of textbooks and arti-

cles: we identified concepts that are clearly defined, discussed, and explicated in the text,

including via worked out examples. In cases in which professors relied mainly on their own

personal class notes we obtained these and coded them. The concept set we have developed

is quite detailed and we believe reasonably comprehensive, including nearly 1200 concepts

that include definitions, theoretical results, models, heuristics, and empirical models and

results discussed in core required readings. We also develop a list of broader topics based

on grouping concepts. We describe our data sources in Section 2 and our coding method in

section 3.

The analysis we present is empirical. We compute coverage rates for each program,

coverage rates for each concept, and several different measures of overlap between programs,

including correlations and measures of intersection of concept coverage. We then perform a

clustering analysis to show how programs group. Our findings reveal considerable diversity

among programs. All but one program covers less than one-half of the universe of concepts

taught across all eight programs. The degree of overlap between pairs of programs depends

somewhat on how we define overlap - we define three measures - but is relatively modest,

for most measures approximately one-half of concepts shared in common, but in some cases

significantly more. In general we find that every program is distinct. For example, every

program teaches some concepts not taught by any other program, though some programs

do so more than others. At the broader topic level there is more similarity of coverage, as

expected, but still considerable diversity. Our clustering, performed at both the concept

and broader topic level, identifies pairs of schools that group together as well as a larger
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clustering. In particular, Harvard and Northwestern are the tightest cluster, Berkeley and

Yale cluster, Chicago links with Berkeley and Yale, and Stanford, Penn and Yale are loosely

associated.

In general, our findings reflect the way course syllabi describe courses, showing dif-

ferences both in broad coverage and specific details. For example, some programs devote

more time and detail to general equilibrium analysis, others to information or behavioral

economics. At the level of detail, while there is a common core of concepts taught at all

eight programs it is quite small, with only twelve percent of the universe of concepts taught

across all programs representing about one-quarter of a typical program’s teaching. The

remaining detailed concepts differ across schools so that even if two schools have similar

overall coverge of a broad topic they often cover significantly different detailed concepts.

Our work fits within a stream of literature of the past 25 years that has explored what

is taught in top doctoral economics programs in the United States. (We note that there is a

separate extensive literature on teaching economics, especially introductory economics at the

undergraduate level we do not discuss here.) In their pioneering paper on graduate economic

education Colander and Klamer (1987) present results from a survey of graduate students

conducted in 1985; six programs were included, five of which are also in the present study.

Results in the paper discuss the satisfaction of students, areas of interest, and in particular

questions of the relevance of the curriculum for real world economics problems. The results

also show significant differences across programs, with Chicago a notable outlier in terms of a

higher level of perceived commitment to neoclassical assumptions. Certain broad topic areas

are discussed, including rational expectations, imperfect competition, and price rigidities,

but not in the level of detail we bring to the study of core micro courses. A follow-up study

by Colander (2005) based on data from 2002-3 for seven schools, six of which are included in

the present study, finds increased focus on empirical work and less on mathematical theory as

well as a sense on the part of students of a somewhat stronger connection of their curriculum

with the real world.1 This study also reports generally smaller differences across schools.

There have been two quite well known reports commissioned by the American Economics

Association that discuss graduate education. The first was the report of the early 1950’s

detailed by Bowen (1953), the second the report by the Commission on Graduate Education

in Economics (COGEE) issued in 1991, of which a summary of findings and recommendations

is presented in Krueger, et. al. (1991). Both reports have a far broader domain than our

study, considering not only the substance of curricula but also job placement of economics

graduates and wages. The COGEE report also considers entry into graduate economics

programs, dissertation writing, and a variety of other topics. Neither report goes into much

depth regarding the core curriculum in graduate programs. The COGEE report is probably

the most relevant as the Bowen Report belongs to a historical time when economics was

just entering into a period of rapid professionual growth. The COGEE report makes two

central points in regards the core curriculum taught in graduate economics programs. One

1 The survey was done in 2001-2 at Princeton, the one school not included in our study.
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is that there is an overemphasis on “mathematical technique” and tools over “economic

substance” (p. 1044) (see Barone 1991 for a comparable statement made around the same

time). Colander and Klamer provide evidence from the perspective of students in graduate

economics programs that echoes this. In contrast to an overemphasis on technique, the

COGEE Report summary calls for balancing breadth and depth. The other point made in

the COGEE Report is the finding of a disturbingly large amount of apparently idiosyncratic

diversity across programs:

Some of the syllabi we examined seemed to balance breadth and depth fairly

successfully; but others fell far short of the idea. In particular, most members

of the Commission found some of the syllabi disturbingly idiosyncratic. Fur-

thermore, the content of the core curriculum in some institutions seems to vary

widely from year to year, depending on who is teaching it. That is a worrisome

feature of courses that are supposed to provide basic economic literarcy to every

student.

.... the diversity we encountered in several course syllabi more closely

resembled faculty members indulging their own pet interests than conscious

and well-considered decisions by departments to specialize. (p. 1044-45).

Bowen also reports significant differences, which also seem to have troubled him. Indeed

he states that it may be desirable to establish a “common core” and that he believes the

core course in economic theory - probably the closest to the core microeconomics courses

we study – should teach basically standard material [Bowen (1953), pp. 42, 104, 109).

In his preface he states that he found “substantial difference among the various graduate

departments of economics not only in their practices, but even in their objective” (p. iv).

The interesting recent paper by McDonald (2009) discussed differences in philosophy and

conceptual teaching between the University of Chicago and Yale during the 1950’s and early

1960’s and corroborates this statement by Bown, showing that the views of economic systems

and the kinds of frameworks viewed as central and taught were quite different between these

two programs at this time.

The recent paper by Abito, Borovickova, Golden, et. al. (2011) present findings

from a workshop held with recent graduates of economics graduate programs. They state

that among workshop particpants, “the consensus was that the core should be designed

to teach graduate students those aspects of economics that should be understood by all

economists graduating today” but that most felt that was not being fully accomplished. This

seems to indicate a desire for uniformity like Bowen’s call for a common core. In regards

microeconomics Abito, et. al. offer three specific recommendations: (i) more hands on work

building models; (ii) teaching of alternative perspectives such as behavioral economics; and

(iii) less time devoted to proofs. They do not provide details about the concepts actually

covered in existing core courses.

While our work is naturally linked with these prior studies, we focus specifically on

core micro courses and develop a very systematic, detailed documentation of what is actually
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taught in these courses, based primarily but not only on required readings. This more

detailed, extensive dataset in turn provides a sharper fine-grained picture of what graduate

students are actually exposed to and expected to know about microeconomics. In turn, we

believe our data and analysis provides a gateway for thinking more systematically about the

nature of what concepts should be and are predicted to be covered in graduate education.

Graduate education trains individuals to pursue a career in their chosen field of study,

as researchers, as teachers and administrators, and in the case of economics as important

participants in public policy debates. Viewing core teaching as important for all of these,

what is the appropriate balance in breadth and depth of coverage and between older, enduring

models and perspectives and newer frontier ideas? We believe theoretical modeling building

on our approach in this paper can illuminate this issue. Many economists seem informally

to take the view that the core teaching in microeconomics should err on the side of teaching

enduring frameworks. This perspective associated with the belief that it is important for

the profession collectively to be confident that its graduates speak and use the “language

of economics” correctly and effectively, with an assumption that this language is shared in

common and agreed upon. In fact we that in the education curricula of an academic field,

like any industry, diversity will naturally emerge in product offerings and persist and that in

fact some degree of diversity is socially appropriate. We do not expect the socially optimal

configuration to have all producers producing the same product, in this case teaching the

same material. There is unlikely to be complete agreement on what concepts are most

important to a field and should be taught. Futher, core teaching is also important for

research which is inherently an activity that is more specific to the individual. Innovation in

research can be viewed as emerging out of a process of creative development (Feinstein, 2006,

2011). While students who go on to research in microeconomics will learn much beyond the

core, core teaching can spark particular creative interests that set them off on a path of

develoment - Feinstein (2006) provides many examples of individuals whose main creative

interests were sparked during their first year in graduate school, often in core classes. And

for students who go into other fields of economics what they learn in core microeconomics

is likely to be quite important to the way they approach research topics and frame research

hypotheses and models in their chosen field. In this regard the topic of this paper is part

of the large literature on institutions for innovation (see for example Mokyr 2002) but with

a specific focus on education. It is an open question to develop a model that balances the

competing needs of a common language, education for practical engagement, and education

for research, and to map this into a model of what is expected and is appropriate to teach

in a graduate curriculum.

The remainder of the paper is organized as follows. In the next section we list the

programs included in our study and describe our design and data collection. In section 3

we describe our methodology, in particular for coding concepts. In section 4 we present

measures we use in our analysis. In section 5 we present our empirical findings. Lastly,

section 6 presents some concluding thoughts.
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2. Design and Data

For our study of microeconomics concepts doctoral candidates in economics are widely

exposed to we focus on required readings that are assigned students to read in core microe-

conomics doctoral courses. We choose this particular focus for several reasons.

We focus on core microeconomics courses because all students are required to take

and (as far as we know) pass these courses in order to continue in their doctoral program.

Every student who goes on to become a professional economist with a doctorate will there-

fore have been exposed to the concepts taught in the core microeconomics courses in their

program; these concepts are thus the basis for their understanding, analysis, dicussion, and

policy formulation of microeconomics issues and topics. What is taught in core courses is

mandated by important gatekeepers of the profession who administer and teach in doctoral

programs; the body of knowledge that is taught is regarded by these gatekeepers as foun-

dational knowledge that all economists should know. Informing the profession of economics

about what is taught in core courses can both contribute to and spark debate about core

programs, expanding beyond individual gatekeepers or smaller groups of influential people

in the profession. Students who choose to focus on in a field of microeconomics will of course

learn many additional concepts in electives and in their research. Thus, because we focus

solely on core courses and not electives or later stages of doctoral education our study should

not be viewed as providing comprehensive evidence about what microeconomics concepts are

taught from the viewpoint of generating the highest productivity of research in the field of

microeconomics. Nonetheless, what students are exposed to in their first year in a program

may be quite important in sparking creative interests that in turn influence their subsequent

development and research path. Further, students who go into other fields of economics

undoubtedly draw upon what they have learned in their core micro courses in the course

of their research. To explore the link between core micro concepts and doctoral research

we plan to examine the correlation between what is taught in core micro courses and the

dissertations written by students. It would be natural to extend our study to cover core

macroeconomics but that is beyond the scope of the present paper.

Within the scope of our focus on core microeconomics courses, we focus specifically on

required readings for several reasons. Required readings include concepts that all students

in a class are expected to read and learn to the best of their ability. We expect that a

typical, reasonably conscientious student will read the required readings, though of course

we are not gauging how well any particular student, or even a class as a whole, learns

the material covered in a reading. In this regard it is important to make clear that our

focus is on the concepts students are exposed to, not on determing what students learn

or how well they learn it, which would require very different sorts of information, such as

test results: We are concerned with what programs choose to teach and focus on, not on

their effectiveness in teaching the material. An alternative is to focus solely on material

covered in class. We chose not to do this for a few reasons. A main reason is practical:
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information about required readings is readily obtainable from class syllabi or in some cases

from instructors or their teaching assistants. In contrast, in class material is more difficult

to collect. Further, class material also varies widely, from typed handed out notes - which

in fact we also do include as required readings - to hand-written notes a professor uses, to

material written on chalk or white boards, to oral discussion. Some of this material, such

as discussion, cannot be obtained without sitting in on the class, something we have not

done. In addition, some instructors do not want to share their lecture notes or do not have

them in a form that is readily shared.2 In fact, every course in our sample has assigned

required readings, so that this material is actually more standardized across courses than

in class material, providing a natural basis for comparison. Further, it can be argued the

required readings provide a better, more comprehensive view of what students in a course are

exposed to. For many individual class sessions, the required readings cover the same or very

similar material to what is covered in class. It is not unusual for the required readings to go

into more depth than what is covered in class and in that regard the readings are actually

a better measure of what students are exposed to - at least conscientious students who do

the reading. There are some class sessions for which there are no required readings directly

tied to the class session. In those cases, detailed further below, we have gathered lecture

notes directly from instructors or their teaching assistants or students in the class. Thus we

believe we have gathered information about material covered in class, except possibly for

oral discussion or impromptu discussions. Thus overall, while recognizing the importance

of in class teaching, we believe our approach provides a fairly comprehensive view of what

concepts students are exposed to. On the other side, since we are focusing on material that

all doctoral students are exposed to it seems appropriate to restrict to required readings and

not include concepts covered in supplementary readings. Including supplementary readings

would provide additional information about what more highly motivated students may read;

but a more average student most likely does only a fraction of the supplementary reading,

making this too inclusive a measure of what such a student is exposed to. There is an

additional drawback that the amount of supplementary readings provided varies widely, in

some cases being none in others being a very large body of material such that very few

students could read it all. Given we are not certain how much of the supplementary material

students read, we believe this is not a good way to compare across courses.

We study a set of eight U.S. doctoral economics programs that are widely viewed

as among the strongest programs in the U.S. and indeed the world. The 8 universities

are listed in Table 1. Within the U.S. they are geographically diverse and informally are

viewed as embodying somewhat different philosophies towards economics and its teaching.3

The eight programs occupy 8 of the top 9 positions in the U.S. News & World Report

rankings for economics Ph.D. programs for 2009; the only program in the top not included is

2 We obtained lecture notes from professors or in a few cases from students who sat in on the class in a few cases; see
the second paragraph below.

3 For an interesting discussion comparing what was taught at two of these schools, Chicago and Yale, 50 years ago, see
McDonald (2009).
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Princeton.4 They are also highly ranked in the more complex multi-dimensional rankings of

the National Research Council (2011). These programs spawn many outstanding researchers

in the field, though of course outstanding researchers also emerge from other programs, and

many individuals who go on to successful, influential careers in the public sector. What

students in these programs are taught in the field of microeconomics is important for the

further development of the field, for how microeconomics is understood and used in the field

of public policy, and for the further transmission of microeconomics concepts to subsequent

generations of students. Notwithstanding this, we recognize that this is not a random sample

of programs and it would be useful to expand to more programs in further work. This would

enable comparison across a wider range of philosophic schools and different typical career

paths of students.

Data Collection

For each school in our sample we identified the core microeconomics courses required

of students in the program for academic years 2009-10 and 2011-12. In general these courses

are listed in program descriptions, we also had access to course listings. In identifying courses

we did not include courses that teach mathematics for economists. In all but one case one

full academic year of core microeconomics is taught. The one exception is Penn for 2011-12,

for which one year plus one quarter courses are required. Also, for all schools but Penn

the courses were taught in sequence in the first year of the program. At Penn the required

courses were taught concurrently in the fall of the first year in the years we study.

Our primary source of information about required readings was course syllabi that we

obtained either from websites or from instructors. Most courses have assigned required texts;

some also assign required articles. For most courses the syllabus lists required readings for

each class session; these required readings include chapters and sections from required texts

as well as articles. Whenever a syllabus was not clear about what was required we contacted

the instructor or teaching assistant and invariably they were able to clarify the situation

for us.5 In a few cases the primary reading source for a course was notes prepared by the

instructor and in those cases we obtained the notes directly from the instructor. There were

a number of courses for which a few class sessions were based exclusively on class notes; in

those cases we obtained the lecture notes for those class sessions from the instructor.6

4 http://grad-schools.usnews.rankingsandreviews.com/best-graduate-schools/top-humanities-schools/economics-
rankings.

5 There were three courses for 2009-10 for which we relied on a syllabus from an adjacent year. For Chicago we used
a syllabus for course 301 and the first half of 302 from the year before. This course has been taught for many years by Gary
Becker and Kevin Murphy and we were assured by the teaching assistants for this course for 2009-10 as well as other years
that the syllabus was identical. For Penn, for course 203 part (i) we used a syllabus for 2010, the following year. The syllabus
for 2009 lists the same topics as the syllabus for 2010, but does not provide a detailed list of assigned readings, whereas the
syllabus for 2010 does. The instructor for 2010, Qingmin Liu, told us that he taught the same material and assigned the same
or very similar readings. For Stanford, for course 203, taught in winter of 2010, we relied on the syllabus from the preceding
year. The course was taught by Doug Bernheim who had taught the course in the preceding year and we are confident material
was very similar for 2010.

6 In a few cases lecture notes were available online; but in most cases we contacted the instructor and they kindly
provided the necessary materials.
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In making judgements about whether or not a given readings should be viewed as

required, we examined the language used in asigning the reading. In many cases instructors

rely on a single primary text and clearly state that all other readings are supplemental and

not required. In a few cases they have two or three primary texts, often assign readings

alternately from these texts for different parts of the course. The most difficult cases are

those in which one reading is not as clearly identified as the primary required text. In

these cases we generally coded as required readings that were clearly assigned in relation

to given class sessions or units, but did not code as required readings that were assigned

more generally for the class as a whole - for example books that are mentioned as useful

references.7

Table 2 lists the main textbooks required across the set of core courses in our sample.

The second column refers to number of concepts that are taught linked to these texts -

we define this measure below. The dominant text is Microeconomic Theory by Mas-Colell,

Whinston and Green published in 1995. There are several other important texts, especially

for game theory.

The instructors in the courses in our sample vary widely in their tenure. For 2009-

10 we identified 29 instructors teaching in the core microeconomic doctoral courses in our

sample. Of this number, eight earned their degree prior to 1980, eight earned their degree

between 1980 and 1989, seven earned their degree between 1990 and 1999, and the remaining

six earned their degree in year 2000 or later. We are currently investigating tenure status of

the professors during this year, but there were a mixture of tenured and untenured professors

teaching in the micro cores. We also plan to explore links between year-since-degree and

topics taught in the core in the program the instructor teaches in.

3. Methodology

Our approach matches course readings to concepts. This involves three steps. First, we

identify the universe of required readings across all courses for all programs. As an example,

if a given text is used in two courses (whether from the same or different programs), and

the first course assigns Chapter 4, sections (i), (ii) and (iii) as required reading, and the

second course assigns Chapter 4, sections (ii), (iii) and (iv), we code in our universal map

as required from this text, Chapter 4, sections (i), (ii), (iii) and (iv). Likewise if any school

codes an article, we add the article to the universal map; we code articles as required in their

entirety when assigned. Second, far and away the most work, we go through each required

reading, section by section, and code up the concepts that are defined and explained therein.

In doing this we create what we call the concept map, which is a spreadsheet listing all

concepts covered in the universe of required readings. We discuss this step in more detail

next. Third, we map each course to the set of concepts in the universal map that are covered

7 Berkeley course 201A had 3 texts in addition to class notes. The instructor stated that the class notes were the most
primary source but also listed 3 texts as “recommended” and listed specific readings from these texts for each class session. The
class notes are fairly technical and in our judgement it was important to include the readings as required as well: a conscientious
student we believe would consult these readings.
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in its required readings, then aggregate over all courses in a program to enumerate the set

of concepts covered in that program based on its required readings. This enumeration is the

basis for our data analysis, reported in the next section.

The Concept Map

We create the concept map meticulously, working through each required reading, sec-

tion by section. We focus on identifying important definitions, principles, and theoretical

results, which are the heart of core microeconomics courses. In addition, we include theo-

retical examples and empirical models and results in cases in which these provide significant

additional content. Identifying relevant concepts is typically more straightforward for text-

books, since explicating concepts is the principle aim authors have in textbooks. In fact the

vast majority of the concepts we code come from textbooks, consistent with the fact that

the vast majority of required readings that are assigned are from textbooks. For articles, we

identify in general only one or a few concepts in each article.

In developing the concept map there are two kinds of important judgements that we

make. One is identifying a relevant concept, recognizing that a certain passage or mathemat-

ical expression or diagram is in fact defining a unified concept, which also typically involves

understanding how the concept relates to other concepts that have already been defined. In

making this identification we draw on our background knowledge of microeconomics as well

as the body of material we read across all texts. For many concepts the identification of

the concept is straightforward, particularly in textbooks, from which the vast majority of

readings are assigned, because the text identifies the concept explicitly, generally as a new

concept being introduced. Identifying concepts is in some cases more challenging when the

concept is embedded in a worked out example. For example, in the context of a worked

out example a general point may be made about how two variables commonly relate to one

another. We must then identify this general point as a concept that a student in microeco-

nomics would take away from the text as a consolidated statement. Identifying concepts is

also sometimes more challenging for articles, in which a high level of background knowledge

may be assumed. We focus on identifying concepts that are defined and worked with exten-

sively in the article, and do not code concepts that are not defined clearly enough for a first

year doctoral student to be able to learn the concept clearly. If the main point of an article

is to establish an empirical claim we code that as a concept; if the main point is to show the

properties of a model and its solution we code these properties.

The second judgement we make is whether a given concept is of sufficient importance

to be included on the concept map. In making judgement about which concepts to include

we distinguish the introduction and definition of concepts, including theoretical results and

characterizations, from worked out examples. In the parts of texts that are focused on

introducing new concepts we are exhaustive, coding every concept that is called out in the

text as a specific definition, principle, important result or important case. Our approach is

10
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essentially to follow the lead of the text and include everything that is defined and discussed,

taking the view that a diligent student will certainly be aware of these concepts. The only

concepts we skip over in these parts of texts are those that are mentioned only in passing,

sometimes in footnotes, and not explicitly defined or discussed. In the parts of texts in which

more extended examples are presented we must make judgements about what if any specific

concepts are being explicated. Here we are more parsimonious, especially for elaborate

model-based examples, which can run to several pages in some texts, and we code just one

or at most a few concepts even for relatively complicated examples. For articles as noted

above we code only the central concepts that are actually introduced, explicitly defined, and

a focus of the article. We do not code concepts in an article that are used in the article but

not actually defined, rather being assumed as background knowledge. In general we choose

to err on the side of including more concepts, building a quite refined and extensive concept

map. In turn, this base map can be simplified in order to provide a coarser view of what

concepts are present in the required readings assigned in courses.

As an example of what our concept map looks like, we discuss our entries for risk

aversion. In our concept map we have 5 rows or concepts defined for this topic. The first is

the basic definition of risk aversion and the statement that for a risk averse person his utility

for the expected monetary value associated with a gamble is larger than his expected utility

for the gamble itself. The second entry is the statement that the utility function for a risk

averse person (over the relevant range) is concave and the discussion of this statement. The

third entry is for diagrammatic illustrations, typically showing concavity and how it relates

to risk aversion; we include diagrams because they are present in many treatments and in

our judgement are important in helping a student grasp the nature of a utility function for

a risk averse person. The fourth entry is for the definition of risk-neutrality as a linear

utility function, the expected value. The fifth entry is for the definition of risk-seeking and

associated utility function. Our entries for risk fit within a larger section of the concept map

coding concepts referring to utility functions defined over monetary values. In addition to the

entries for risk described, this section includes entries for measures of risk aversion, including

absolute and relative risk aversion, entries for comparing two lotteries to determine if one

is riskier than the other according to some measure of risk (stochastic dominance), entries

for certainty equivalents, including the basic definition, definitions for the risk premium and

probability premium and for how to construct certain equivalents and do consistency checks

on constructed utility functions, and a further set of entries for applications to financial

assets and portfolio choice, including mean-variance analysis, allocation of wealth between

a risky and riskless asset, and insurance. In total there are about 50 concept entries for

this entire sector. Not all of these concepts may seem natural core concepts to readers. For

example, in the area of financial portfolio analysis it is clearly a judgement call an instructor

must make as to how much to cover in a first-year core microeconomics course. Most texts

mention this problem and the leadings texts work out the example in which there is one

risky and one riskless asset and use first-order conditions to show that a risk-averse investor
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will always invest some amount in the risky asset as long as its expected return exceeds the

expected return on the riskless asset. But texts (and class notes) diverge beyond this. For

example Kreps works out an example with two risky assets and one riskless asset to show

that in this case the analysis is considerably more complicated and depends on covariance

terms.8 In contast Mas-Colell, Whinston and Green do not discuss this in such length in

their chapter on choice under uncertainty, rather simply presenting the basic formula for n

assets; however we note that they have a relatively lengthy section on pricing of financial

assets later in their book in their chapter on general equilibrium under uncertainty.

In total we code up approximately 1270 concepts covered across the set of 8 programs.9

As we show below the typical program covers 40 to 50 percent of these, or approximately 500

to 630 concepts, with one program, Stanford, covering 60 percent. Given that nearly every

program is one full year of microeconomics, and calculating based on 24 class sessions per

semester, or 48 total, for a typical program this comes to approximately 10 to 13 concepts

per class session. While class lenghts vary, assuming a typical class session runs somewhat

over one hour this translates into something like 7 to 10 concepts per class hour. Of course

these figures are not based directly on what is covered in class but on readings. Most likely

not all concepts covered in assigned readings are actually covered in class so that the number

of concepts covered in a typical class session is most likely below this. In interpreting these

numbers we emphasize that we code concepts up fairly narrowly, as the risk discussion above

illustrates.

Topics

An advantage of defining a large number of concepts as we do is that we can aggregate

concepts up to define coarser measures of conceptual coverage. To this end we define a set

of topics based on our concept map with each topic encompassing a set of concepts. The

topics we identify are shown in Table 3. For convenience we divide the list of topics into two

parts. Part (i) includes individual preferences and choice, including choice under uncertainty,

demand and production, the theory of markets, including single market equilibrium, entry,

and externalities, and general equilibrium. Part (ii) includes game theory, information eco-

nomics, social choice, mechanism design, and some behavioral economics topics. There are

approximately 110 topics in total, broken into 12 large topic areas within the main two-part

division. For each topic we also show the number of rows in the concept map that fall within

this topic. Not all concepts are included in this set of topics, which is why the number of

rows adds up to less than the total number of concepts we code up.

Enumeration

8 We note that the Kreps example, which is on pages 96-8 of his text (Chapter 3, section 3), is in smaller print. However,
we work on the premise that a conscientious student will still attend to this example, which is quite lengthy and worked out.

9 In fact our concept includes nearly 1400 concepts but a little more than 100 are not covered in any program as they
are defined in readings.
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The final step in our data set-up is to determine the set of concepts in our concept map

that are covered in the required readings for each program in our study. To determine this

we work through the set of core courses we have identified, and for each course go through

the set of assigned required readings, by chapter and section and if necessary subsection, as

well as articles. This generates a set of rows in our concept map that are covered by the

courses and this the set of concepts covered in this program.

4. Analysis: Methodology

In this section we present formulas we use to quantify the number of concepts programs

cover in assigned readings and the overlap and diversity in assigned concepts across programs

as well as the clustering algorithms we employ. For assessing overlap and diversity we take

two different perspectives. One is the concepts that are taught in the programs in our

study, specifically that are covered in required readings assigned in a course in the program.

We call these the concepts that are covered by the program. We then present a set of

measures assessing the overlap and diversity across programs in the concepts they cover.

We also compute coverage of broad topics by program. Our second perspective is assessing

the centrality of concepts. In particular, we compute how many schools cover each concept,

which in turn we convert into distributions of how many concepts are covered by all programs,

most programs, or just one program. This provides a different way to assess convergence

and diversity across programs as well as providing insight into which concepts are central to

core microeconomics teaching and which are more peripheral in the sense of being covered

in only one or a few programs.

Definitions

Define A to be the set containing the universe of concepts taught across all programs.

Let N be the cardinality of this set, the total number of concepts taught across all programs.

For program j, for concept i define Xij = 1 if program j covers concept i and Xij = 0 otherwise.

The total number of concepts covered in program j is then nj =
∑

i∈A Xij. The fraction

of concepts covered in program j is

θj =
∑

i∈A Xij

N
.

For each concept i we define ai =
∑

j Programs Xij to be the number of programs that

cover i.

Measures of Conceptual Overlap

Our first measure of overlap in concepts between program pairs is the ratio of the

number of concepts both schools teach to the universe of concepts both schools teach, defined

13
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as the intersection of their concept sets divided by the union of their sets. Consider two

programs j and k. We denote this measure of overlap of concepts taught between programs

j and k by vik. Formally:

vjk = vkj =
∑

i∈A XijXik

nj + nk −
∑

i∈A XijXik
.

To give a sense for this measure, suppose for example that for each program 1/2 of its concepts

are taught at the other program and 1/2 are not. The measure of overlap will then equal 1/3.

If 2/3 of the concepts taught in each program are taught in the other program, the measure

is 1/2. If 3/4 of the concepts taught in each program are taught in the other, the measure

is 0.6. It will typically not be the case that each program has the same fraction of concepts

taught in the other program. For example, suppose one program has 1/2 of its concepts

taught in the other program, and the second program has 4/5 of its concepts taught in the

first program. In this case the first program is teaching more concepts (in the ratio 8 to 5)

and the measure is 4/9.

Our second measure of concept overlap is an asymmetric measure: for a pair of pro-

grams j and k, we define sjk to be the ratio of the number of concepts that are taught in j

that are also covered in program k compared to the total number of concepts taught in j.

Formally:

sjk =
∑

i∈A XijXik

nj
.

This is a measure of the extent to which program k covers the concepts taught in program

j. In the case in which each program has 1/2 of its concepts taught in the other program,

sjk = skj = 1/2. Note that this is higher than the 1/3 for the first measure of overlap. In the

case in which 2/3 of the concepts taught in each program are taught in the other program,

sjk = skj = 2/3. Finally, if program j has 1/2 of its concepts taught in program k, while 4/5

of the concepts taught in program k are taught in program j, then sjk = 1/2 and skj = 4/5.

This measure is especially valuable in highlighting asymmetries between programs, such as

in this last example.

Our final measure of overlap is the standard correlation between the concepts taught

in each pair of programs, which we denote rjk. This is defined as:

rjk = rkj =
∑

i∈A(Xij − θj)(Xik − θk)√
(
∑

i∈A
(
Xij − θj)2

) (∑
i∈A(Xik − θk)2

) .

This measure can be negative, though it is not for our data sample.

Clustering Algorithms

We apply a hierarchical clustering algorithm to our data to describe the nature of

the differentiation across schools beyond pairwise comparisons. Hierarchical clustering al-

gorithms start with all schools separate and successively combines the closest two clusters,

either individual schools or previously combined clusters of schools from the previous step.

14
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The output from a hierarchical clustering algorithm is the order in which clusters are com-

bined until every school is in a single cluster. Consider an example with 5 schools (Schools

A, B, C, D, and E). A potential output from a hierarchical clustering algorithm is

{A, B, C, D, E}

→ {A + C, B, D, E}

→ {A + C, B, D + E}

→ {A + B + C, D + E}

→ {A + B + C + D + E}

where all schools are intially separate and we have successively combined A and C, D and

E, the cluster A + C with B, and finally A + B + C with D + E such that every school is in a

single cluster at the end of the process. This information may be described in a figure by a

dendogram which is a graphical representation of this process.

These alogrithms proceed at each step by calculating a measure of similarity between

each of the elements at that step and combines the two elements which are the most sim-

ilar into a single element. A potential sequence of calculations which would generate the

hierarchical clustering result above would be: Step 1 - Calculate the similarity between each

school. Combine A and C, since 2 is the smallest distance between two schools.




A B C D E

A 5 2 6 7

B 4 5 5

C 5 6

D 4

E




Step 2 - Calculate the distance between A + C and the remaining elements from step

1. Combine D and E because these are the closest two clusters.




A + C B D E

A + C 41
2 51

2 61
2

B 5 5

D 4

E




Step 3 - Calculate the distance between D + E and the other remaining clusters from

step 2. Combine A + C and B because these are the closest.




A + C B D + E

A + C 41
2 6

B 5

D + E
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Step 4 - At the last step there is only one option which is to combine A + B + C and

D + E. The calculation of the distance 52
3 is not required because there is only one possible

choice.

(A + B + C D + E

A + B + C 52
3

D + E

)

There are two important assumptions that are required to implement this analysis.

The first is a distance measure, we denote this by d (A, B), which describes how close two

elements A and B are together. In general there are a number of ways to define a distance

measure.10 We use a city-block method which adds up the absolute differences between A

and B on each concept/dimension. For two individual schools this is simply the number of

concepts which are taught at one school but not the other.

n∑

i=1

|Ai − Bi|

At the first step this distance measure is used to calculate the pairwise similarity between

each school. After the first step a second assumption is required for how to treat an element

such as A + B which was formed at a previous step when calculating its similarlity to either

an individual school or another cluster. Here again there are also a number of ways to do

this.11 We use the average distance method which calculates the average distance between the

schools in each cluster. For instance the calculation of the similarity between two clusters

A + B and D + E would be d(A,D)+d(A,E)+d(B,D)+d(B,E)
4

. The sequence of calculations above

implements this methodology. We see that in step 2 that the calculation of the distance

between the element A + C and the remaining elements B, D, E is the average of the pairwise

distances from A and C to each of these elements from step 1.

10 Other alternatives include Euclidean distance 1
n

∑n

i=1
(Ai − Bi)

2 and centered or uncentered correlation measures,

1
n

∑n

i=1
Ai−A

σA

Bi−B
σB

and 1
n

∑n

i=1
Ai

σ0
A

Bi

σ0
B

, where σ is the standard deviation and σ0
X =

√
1
n

∑n

i=1
X2

i .

11 Some other methods are: the centroid method which calculates the centroid of all the schools in an element before cal-
culating the distance between elements based on the centroid of each; Maximum or minimum linkage methods which respectively
use the maximum or minimum distance between any school in either element as the measure of distance.
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5. Results

Table 4 presents a tabulation of the concepts covered in each program in our study.

Column 2 lists the total number of concepts covered by each program and column 3 displays

the fraction of concepts thetaj covered by program j relative to the universe A of concepts

covered over all programs.

All but one of the programs covers between 40 and 50 percent of the universe of

concepts. The one exception is Stanford, which covers just over 60 percent of concepts.12

We emphasize that we do not support a normative interpretation concerning the total number

of concepts taught in a program. Not all concepts are equally difficult to teach, and teaching

fewer concepts may enable a program to teach its set of concepts in more depth. In Table 4

we also show coverage at the level of the broader topics identified in Table 3. There are 117

topics covered by at least one school and this serves as the denominator for the calculation.

As shown, for topics the coverage fraction goes up, lying in the 70 to 79 percent range for all

schools except Stanford, at 83 percent, and Berkeley at 65 percent. Thus significant diversity

is still present at the level of broad topics.

An important takeaway from the numbers in Table 4 is the recognition that no one

program covers close to the totality of concepts covered across all programs. Thus there is

substantial diversity across programs, at the level of concept detail at which we are measuring

content. This result can be viewed as presenting some evidence about product diversity in

graduate education. In general in markets we expect product diversity and this market is no

exception. Why this is the level of diversity we see for the year in question, its implications,

and whether it is in any sense an “optimal” degree of diversity are important questions raised

by our empirical findings; we discuss this further in the next section.

Table 5, viewing the data from the perspective of concepts rather than programs, shows

the number of concepts covered by one program, two programs, and so on. Interestingly,

a signficant number of concepts - 390, or nearly one-third of the total, are covered by only

a single program. In contrast, 153 concepts or less than half as many, are covered by all

programs, just 12 percent, and 150 concepts are covered by all but one program. At the level

of broad topics, 37 percent of topics are covered by all programs. While this is substantially

larger than the percentage of concepts covered by all programs, it is still quite low. Table 6

breaks the information in table 5 down by program: It shows for each program the number of

concepts covered by that program that are covered by no other program, by 1 other program,

and so on. Every program covers at least some concepts not covered in any other program,

with Chicago and Stanford covering the most concepts not covered by others. These two

tables reinforce the finding of substantial diversity across programs in concept coverage.

12 Stanford is on a quarter system. The first two courses, taught in the fall and winter, are responsbile for the larger
number of concepts. The fall course in particular covers many topics. The syllabus for the course states that the lecture notes
are the primary material then suggests several different books that may be used in conjunction with the notes and states that
one book, Mas-Colell, Whinston and Green has been ordered at the bookstore. We do not have the lecture notes and code
as required only readings listed from the Mas-Colell, Whinston and Green text. Even so the volume of material is large. For
example approximately two weeks are devoted to general equilibrium and chapters 15-17 of the Mas-Colell, Whinston and Green
book are assigned for this part of the course. These chapters are quite heavy with concepts, especially Chapter 17, which covers
the proof of existence of equilibrium, uniqueness, comparative statics, and some additional concepts.
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Table 7 presents our measures of the overlap and diversity in coverage across pairs of

programs. We present results for all three measures defined in the previous section. Measure

1 shows the the ratio of intersection to union; measure 2, the only asymmetric measure,

shows the percentage of topics taught by the row Program that are taught by the column

Program; and measure 3 shows the correlation. The general result is that the overlap is

quite low between pairs of programs. For measure 1, of 28 separate measures of overlap 17

are below fifty percent and several are below forty percent. This means that for the majority

of pairs the number of concepts they share in common (the intersection numerator) is less

than half of the universe of concepts the two schools cover (union denominator). The results

for measure 2 show that for all pairs, more than half of the topics covered by one program

are covered by the other. For 15 of the 56 pairings (recall this measure is asymmetric)

the percent covered is between fifty and sixty percent, and for an additional 25 pairs the

coverage is between sixty and seventy percent. Stanford has the greatest coverage of concepts

covered by other programs, covering 88% of the concepts covered by Northwestern, 85% of

the concepts covered by Harvard, 82% of the concepts covered by MIT. Stanford’s coverage

is lowest for Berkeley, for which it covers 68% of the concepts covered, and Chicago, for

which it covers 71%. There is some evidence of clustering in this table. For example Yale

covers 62% of the concepts covered by Berkeley, nearly as high a percentage as Stanford,

but only 68% of the concepts covered by Northwestern, far below the coverage by Stanford.

Only 50% of the concepts covered by Berkeley are covered by MIT, the lowest figure in the

table, while Berkeley covers only 51% of the concepts covered by Stanford, the second lowest.

Penn covers only 54% of the concepts covered by Chicago, while Chicago covers 56% of the

concepts covered by Stanford. In further analysis we intend to explore a factor analysis

based clustering of schools to see if we can identify natural groupings.

Clustering Results

Figure 1 shows the clustering results for the city-block method using the average

distance method of computing cluster distance. Figure 1a depicts the results at the level of

concepts and 1b results based on the broad topics. In both cases the first cluster unit that

forms is Harvard and Northwestern - these are the most tightly linked programs. The second

pairing is Berkeley with Yale; this is perhaps less expected, but is partly driven by the fact

that in this year both taught a substantial unit on general equilibrium. Chicago links with

the Berkeley-Yale cluster in both figures. In the concept-based clustering in 2a Stanford

links with Harvard and Northwestern, then MIT joins this cluster, and finally Penn. Thus

these 5 schools form one larger cluster. In contrast, in 2b based on broader topics Harvard-

Northwestern flips and links with Berkeley-Yale-Chicago, leaving MIT-Penn as a pairing

linked with Stanford. Overall, there is reasonable stability across these two different levels

of analysis, with the one shift being Harvard-Northwestern. Chicago is distinct in both

clusterings, while MIT, Stanford and Penn are consistently linked, but loosely.
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The reason clustering can shift when we move from concepts to broad topics is that

two schools may each cover a broad topic to the same degree of depth, but cover different

specific concepts within that topic. As a result at the concept level they will appear different,

but at the more aggregage broad topic level they will appear more similar. As an example,

consider the case in which there are two broad topics each containing two concepts, thus 1a,

1b, 2a and 2b, and two schools, X and Y. In one scenario X covers 1a and 1b and Y covers

2a and 2b. In this case the schools do not overlap at either the concept or topic level. In a

different scenario X covers 1a and 2a while Y covers 1b and 2b. In this case the two schools

do not overlap at the concept level, thus will not cluster together, but each covers one-half

of topic 1 and one-half of topic 2, thus they are measured as identical at the broad topic

level and will cluster together.

Of particular interest is how the clustering relates to competitive posture of the pro-

grams, including recruitment of students and faculty. For example, do schools recruit faculty

more from schools they cluster with? To explore this issue (this is provisional) we computed

the number of faculty coming from different programs in our sample for two schools, North-

western and Penn. Since Northwestern clusters with Harvard but not Penn we would expect

it to hire relatively more faculty from Harvard than Penn. For Northwestern, there are 23

ladder faculty from one of the 7 other programs and 13 from either Northwestern itself or

another school. Of the 23 from one of the other 7 programs, 5 are from Harvard. There are

also 5 from Stanford and 5 from MIT. However, if we restrict to faculty working in micro ar-

eas, exluding macroeconomics, economic history, and econometrics, we find 5 from Harvard,

also 5 from Stanford, and 3 from MIT. For Penn, as a control, there are 12 faculty from

one of the other 7 programs, and 20 from Penn or some other school. There is only faculty

from Harvard, and this one person is in a micro field. Overall, if we compare Northwestern

and Penn we do find Northwestern hiring relatively a higher percentage from Harvard - in

micro fields hiring 5 from a total of 17 in micro fields from one of the other 7 programs;

whereas Northwestern hires only 1 from 8 that are in micro fields from one of the other 7

programs. Of course this result holds for only a single flow and must be extended to validate

the general notion that schools, all else equal (status, number of students on the market,

possibly geography) hire more from schools they cluster with.

A related issue is more normative - what is the appropriate location for a program of

given size and stature? Of course program content is also ideological and thus the location

of a program should represent some balance of its ideological commitments, including past

hiring, and its optimal location for recruitment and placement.

6. Conclusion: Interpretation and Implications

In this (preliminary) paper we have presented empirical findings for a study of the

concepts taught in core microeconomics doctoral courses at a set of top US economics pro-

grams in 2009-10. Our main finding is that there is substantial diversity across programs in
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the concepts they cover based on required readings. We are in the process of developing an

analogous set of results for 2011-12.

Our results point in several directions of additional analysis. One is developing a better

understanding of what drives the choice of topics to cover in core courses. This topic can

be explored empirically and theoretically. Empirically, it would be interesting to understand

to what degree topic and concept coverage are linked to individual faculty who teach in the

core. A faculty may bring in new material when he or she begins teaching in the core, or

may evolve distinct topics over the years teaching a core course. A second, related issue is

the extent to which what is taught transcends individual faculty and is better understood as

determined at the program level. Of course programs hire specific faculty and may choose to

hire faculty who are likely to adhere to the existing teaching regime, making this a difficult

question to address. It may be possible to explore department level changes, for example in

chairmen, retirements, and new senior hires, and explore whether this has an impact on core

coverage.

We believe an especially important topic for further research is constructing theoretical

models. Indeed we are not aware of any prior work specifically studying graduate program

decision-making about what concepts to teach, and how that in turn generates an equilibrium

in the marketplace of graduate education. Such a model would have implications for many

education and research fields, as well as government policy and funding and debates about

education and economic competitiveness. The focus of such a model is the decisions a

program makes about its graduate program. To model this decision the objective function

that guides program decision-making must be specified. Presumably the program is guided

by the desire to attract students and attain a high ranking, as these both drive revenue as

well as fit with what its parent university desires. But to attain a high ranking is itself a

complex endeavor, involving research productivity, student placement both in academic and

non-academic jobs, teaching quality including degree completion rates, as well as perhaps

a more intangible sense of program identity which may in fact have some persistence over

time. In turn, these objectives drive choices about faculty hires and what material to teach

in core programs, as well as other decisions around the graduate student experience and

faculty. Finally, the model must specify the nature of competition in the industry of graduate

training. The model will generate implications about graduate programs and about the

nature of the equilibrium in graduate education among programs. Our results indicate the

model should generate significant diversity across programs as one implication.

A separate area of analysis is exploring further empirical linkages. We are in the

process of collecting information on the job placement of students in the programs in our

study. Do programs that are more similar in terms of concept coverage tend to hire each

others’ students relatively more frequently? Do programs that place more students outside

academia teach different concepts? Finally, with our 2011-12 data we can begin to explore

concept coverage and how it changes over time. Obviously, what is taught does change and

we wish to explore whether these changes are linked to new faculty or other factors.
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This paper is just a first step in what may be a much larger endeavor to understand

graduate training in a more systematic fashion.
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Table 1: Doctoral Economics Programs Included in the Study 
 

University of California at Berkeley 

University of Chicago 

Harvard University 

M.I.T. 

Northwestern University 

Stanford University 

University of Pennsylvania 

Yale University 
 



Table 2: Widely Used Textbooks in the Programs Included in the Study 
 

Title Author Publication 
Year 

Number of 
Assigned 
Concepts 
Linked to 

Text 

Microeconomic Theory Andreu Mas-Colell, Michael D. 
Whinston, Jerry R. Green 1995 3819 

Game Theory Drew Fudenberg, Jean Tirole 1991 669 
Advanced Microeconomic 
Theory Geoffrey A. Jehle, Philip J. Reny 2001 448 

A Course in Game Theory Martin J. Osborne, Ariel 
Rubinstein 1994 165 

Notes the Theory of Choice David M. Kreps 1988 154 
General Equilibrium, 
Overlapping Generations 
Models, and Optimal 
Growth Theory 

Truman F. Bewley 2007 132 

Lecture Notes in 
Microeconomic Theory Ariel Rubinstein 2006 132 

A Course in Microeconomic 
Theory David M. Kreps 1990 93 

Microeconomic Analysis Hal R. Varian 1992* 78 

Contract Theory Patrick Bolton, Mathias 
Dewatripont 2005 61 

 



Table 3: General Topic and Sub-Topics 
 

General Topic Sub-Topics 

Preferences 
 

Preference orderings & properties; revealed preference. 

Representation of preferences by Utility function; properties of u 
functions. 

Kinds of preferences and utility functions; behavioral issues. 

Lancaster model, quality and attributes, measurement & empirics. 

Demand 

Budget Sets 

Demand functions/correspondences &properties 

Comparative statics; Slutsky equation, compensated price changes; 

Duality:  expenditure function, Hicksian demand, duality theorems. 

Integrability; recovering preferences from data on demand. 

Empirical issues & estimation of demand. 

Strong Axiom of revealed preference; GARP 

EV and CV; welfare; Index numbers 

Aggregation - aggregate demand 

Choice Under Uncertainty 

Basic set-up, key assumptions, statement of EU theorem. 

Proof of EU theorem, assuming Best/Worst outcomes 

Extension to unbounded cases; mixture spaces. 

Anomalies 

State dependent U and Anscombe-Aumann model 

Subjective probability, sure thing principle, Savage model to recover 
preferences. 
U over money, definition of risk attitudes, certainty equivalents, risk 
premium. 

Comparisons of lotteries; measures of risk aversion. 

Dominance. 

Applications - insurance, mean-variance formulation, asset allocation. 
 
 
 
 
 
 
 



Production 
 

Production sets, production functions, properties. 

Profit functions, profit maximization, derivation of factor input demands. 

Cost functions - SR and LR, economies of scale and scope; adjustments. 

Mathematical properties of the cost function. 

Efficiency of production; nature of the firm and its objectives. 

Linear activity model. 

Aggregate Supply 

Markets, Outcomes, 
Environment 

Pareto Optimality 

Single Market equilibrium - conditions. 

Comparative statics; robust comparative statics. 

Free Entry and LR equilibrium 

Externalities & ways to deal with. 

Public goods - definition, efficiency conditions, voting models. 

General Equilibrium 

Exchange economy, Edgeworth Box. 

2X2 production model and results; labor supply. 

First and Second Welfare theorems; Pareto optimality. 

Existence of equilibrium: excess demand, fixed point theorems. 

More advanced topics with excess demand: Local uniqueness and Index 
theorem; Sonnenschein-Mantel-Debreau theorem; uniqueness. 
Tatonnement process and dynamics around equilibrium; comparative 
statics. 
Replication, large economies, the core, noncooperative approaches, 
convergence to perfect comp. equilibrium. 
GE under uncertainty: contingent commodities; rational expectations 
equilibrium. 

GE under uncertainty: Assets, spanning, arbitrage. 

Incomplete markets; asymmetric information. 

Equilibrium over time:  paths. 

OLG models. 
 
 
 
 
 
 
 
 



Static Games of Complete 
Information 

Strategic Form Games 

Mixed Strategy 

Elimination of Dominated Strategies 

Nash Equilibrium 

Iterated Strict Dominance 

Rationalizability 

Correlated Equilibrium 

Supermodular games 

Generic Properties of Nash Equilibria 

Transforming Incomplete Information game to Imperfect Information 
Game 

Strategy 

Static and Dynamic Games 
of Incomplete Information 

Player type, Belief, Strategy with Incomplete Information 

Incomplete Information 

Bayesian Equilibrium 

Dynamic Games of 
Complete Information 

Extensive Form, Game Tree, Information Set 

Backward Induction 

Subgame Perfect Equilibrium 

Rubinstein Stahl Bargaining Model 

Timing Games 

Open Loop Equilibrium, Closed Loop Equilibrium, Iterated Conditional 
Dominance 

Repeated Games with Observable Actions 

Repeated Games with Imperfect Public Information, Perfect Public 
Equilibrium 

Mechanism Design 

General Setting 

Revelation principle and Direct Revelation Mechanism 

Groves Mechanism 

AGV Mechanism 

Revenue equivalence in auctions 

Implementation in environments with complete information  

Efficiency of Mechanisms 



Dynamic Games of 
Incomplete Information 

Setting 

Signaling Game 

Cheap Talk 

Perfect Bayesian Equilibrium 

Game trees for games with incomplete information 

Sequential Equilibrium 

Strategic Form Refinements 

Reputation Effects 

Strategic Stability 

Robustness under payoff uncertainty 

Social Choice 

Social Welfare Functional for 2 and general number of alternatives 

Social Choice Function 

Utility Possibility Set 

Invariance properties of social welfare functions 

Bargaining Axiomatic Bargaining 

Monopoly 
Monopoly problem and Natural Monopoly 

Price Discrimination 

Oligopoly 

Cournot and Stackelberg Equilibrium 

Collusion 

Bertrand Competition 

Contestable Markets 

Entry Deterence and Accomodation 

Differentiated Product Competition 

Coalition Games 
Coalition game with transferable utility 

Coalition game without transferable payoffs 

Information 
economics/Dynamic 
games of incomplete 

information 

Principal-Agent Moral Hazard 

Principal-Agent Hidden Information 

Moral Hazard in teams 

Incomplete contract - Hold up problem 



Theory of the firm 

Adverse Selection 

 



Table 4: Number of Concepts Covered in Required Readings in Each Program 
Included in the Study 

 
Program Number of Concepts Covered Fraction of Total Concepts 

Covered out of Universe of All 
Concepts Covered Across All 

Programs in the Study 
University of California at 
Berkeley 582 .46 

University of Chicago 611 .48 

Harvard University 633 .50 

M.I.T. 542 .43 

Northwestern University 573 .45 

Stanford University 772 .61 

University of Pennsylvania 547 .43 

Yale University 517 .41 
 

Program Number of Broad Topics 
Covered 

Fraction of Broad Topics 
covered out of of All Broad 
Topics Covered Across All 

Programs in the Study 
University of California at 
Berkeley 77 .66 

University of Chicago 86 .75 

Harvard University 93 .80 

M.I.T. 82 .70 

Northwestern University 91 .78 

Stanford University 98 .84 

University of Pennsylvania 85 .73 

Yale University 84 .72 
 



Table 5: Number of Programs that Cover a Concept 
 

Number of Programs Number of Concepts Covered 
by This Many Programs 

1 390 

2 167 

3 135 

4 73 

5 118 

6 82 

7 150 

8 153 
 



Table 6: Number of Concepts Taught by How Many Other Programs 
 

 None 1 2 3 4 5 6 7 

University of California 
at Berkeley 

59 66 37 22 60 50 135 153 

University of Chicago 96 56 27 20 48 62 149 153 

Harvard University 37 27 73 35 84 74 150 153 

M.I.T. 18 37 76 43 64 41 110 153 

Northwestern University 7 15 41 44 95 68 150 153 

Stanford University 107 56 71 56 98 81 150 153 

University of 
Pennsylvania 

37 39 56 38 89 50 85 153 

Yale University 29 38 24 34 52 66 121 153 

 



Table 7: Overlap in Coverage Across Pairs of Programs 
 

Measure 1: Intersection/Union 
 

 Berkeley Chicago Harvard MIT Northwestern Stanford Penn Yale 

Berkeley 1.00 0.47 0.53 0.35 0.52 0.41 0.41 0.49 

Chicago 0.47 1.00 0.44 0.42 0.53 0.46 0.39 0.47 

Harvard 0.53 0.44 1.00 0.54 0.60 0.61 0.46 0.49 

MIT 0.35 0.42 0.54 1.00 0.50 0.51 0.43 0.44 

Northwestern 0.52 0.53 0.60 0.50 1.00 0.60 0.54 0.56 

Stanford 0.41 0.46 0.61 0.51 0.60 1.00 0.45 0.46 

Penn 0.41 0.39 0.46 0.43 0.54 0.45 1.00 0.38 

Yale 0.49 0.47 0.49 0.44 0.56 0.46 0.38 1.00 

 
Measure 2: Percent X Topics Covered by Y 
 

 Berkeley Chicago Harvard MIT Northwestern Stanford Penn Yale 

Berkeley 1.00 0.66 0.72 0.50 0.68 0.68 0.57 0.62 

Chicago 0.63 1.00 0.63 0.56 0.67 0.71 0.54 0.59 

Harvard 0.66 0.61 1.00 0.65 0.71 0.85 0.59 0.60 

MIT 0.54 0.63 0.76 1.00 0.69 0.82 0.60 0.60 

Northwestern 0.69 0.71 0.79 0.65 1.00 0.88 0.69 0.68 

Stanford 0.51 0.56 0.69 0.57 0.66 1.00 0.53 0.53 

Penn 0.61 0.60 0.68 0.59 0.72 0.75 1.00 0.54 

Yale 0.70 0.70 0.74 0.62 0.77 0.79 0.57 1.00 

 
 
 
 
 
 
 
 
 
 



 
Measure 3: Correlations 
 

 Berkeley Chicago Harvard MIT Northwestern Stanford Penn Yale 

Berkeley 1.00 0.38 0.46 0.20 0.46 0.23 0.31 0.45 

Chicago 0.38 1.00 0.31 0.31 0.47 0.29 0.26 0.41 

Harvard 0.46 0.31 1.00 0.50 0.56 0.54 0.37 0.44 

MIT 0.20 0.31 0.50 1.00 0.46 0.43 0.34 0.38 

Northwestern 0.46 0.47 0.56 0.46 1.00 0.56 0.51 0.54 

Stanford 0.23 0.29 0.54 0.43 0.56 1.00 0.32 0.37 

Penn 0.31 0.26 0.37 0.34 0.51 0.32 1.00 0.28 

Yale 0.45 0.41 0.44 0.38 0.54 0.37 0.28 1.00 

 



 
Figure 1: Hierarchical Clustering - City-block Distance and Average Linkage. 

Left: Concepts; Right: Broad Topics 
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