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Abstract

This paper investigates peer group externalities in a model where individuals seek to
learn their abilities to make career decisions. Such externalities are regarded as being of
importance in understanding educational performance and there are many studies,
beginning with the Coleman Report, which have found them to be empirically significant.
The basic idea is that individuals respond positively to being grouped with more
industrious individuals. In our model, individuals receive test scores which are imperfect
indicators of their ability. Some sources of uncertainty, such as how difficult the test is,
are common to the group. By having peers who put in effort, one can obtain a more
precise estimate of this source of uncertainty. Effort by one individual may thus convey an
externality for others who take the same test. Our model displays two key properties.
First, utility is not concave in effort. This is quite standard in this type of model. Second,
there will be multiple symmetric Nash equilibria in effort for some values of effort costs.
One of these equilibria may have individuals putting in no effort at all. Thus identical
populations could be found putting in quite different effort levels in equilibrium.
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I. Imtroduction:
This paper develops a simple model of peer group effects based on learning

externalities. It is built as a partial explanation for the widespread finding that
externalities are important in understanding educational performance. It may also have
other applications in situations where there are interdependent learning decisions. We
motivate the idea in the context of the many studies, beginning with the Coleman Report
(see Coleman et al. (1966)), which have found peer group externalities to be empirically
signiﬁcant, the main idea being that individuals respond positively to being grouped with
more industrious individuals.

Our paper shows that such externalities can be explained using a model where
individuals are uncertain about their own abilities and face a "shock" which is common
across peers and interacts in a particular way with an individual’s ability. The model
displays strategic complementarities in effort choice and hence the possibility of
coordination failures resulting in low effort equilibria. We also discuss other models of such
externalities and how different assumptions in our model affect the results. To anticipate,
we conclude that the nature of peer group externalities in learning models is sensitive to
the particular specification of the model. However, in comparison with other models, our
approach does offer a parsimonious approach and, we believe, a reasonable model of the
phenomenon. We also discuss some empirical implications which could set our model apart
from others.

The structure of the paper is as follows. In the next section, we lay out the main

“ideas in our approach and relate it to the literature. Section IIT lays out the formal model
and section IV develops the main results. In section V we discuss the specificity of the
assumptions needed to derive our results and alternative approaches that we could have
taken. Section VI discusses further issues that can be addressed using our model. We
consider (i) the use of prizes to improve incentives in peer group models, (ii) the impact of

matching individuals with different levels effort motivation and (iii) the issues which arise



in choosing between school based and national testing of students. Concluding remarks are

offered in section VII.

. Overview of The Literature

Our model focuses on a world where education serves as a process by which
individuals learn their abilities. It is a somewhat different, therefore, to that taken in the
two paradigms of educational choice in the existing literature. Individuals do not wish to
signal a known ability level in our model! nor do they acquire skills in the educational
process2. The idea here is that individuals invest in education since they are intent on
making the occupational choice which is most appropriate to their ability.

The education process is characterized as a "test" and the output is a grade used to
make a career choice. Individuals’ test scores depend upon effort, ability and two random
variables. They are used to form an imprecise estimate of ability. Tests suffer from two
sources of "error"; an idiosyncratic risk3 and a common risk, reflecting the difficulty of the
test. This common component, as we shall see below, is what makes peer groups
important.

Most systems of grading used in practice, convey some information about an
individual’s performance relative to the group taking the test. Even the normal "grading
curve" where individuals are graded on a scale of A through F is not absolute across schools
— different schools requiring different performance standards to achieve the same grade.
This makes it difficult for any individual to know their ability in the wider population
using their grades at a particular institution.4

We construct a model where the task of inferring one’s ability from a test score is
easier if an individual has a peer group consisting of hard workers. The following explains
the main. Suppose that I know that all my peers are likely to be of high ability and work
very hard, and that when I also work, I receive a grade A. This provides me with a good

reason for supposing that I am also of high ability. Hence, being mixed with good



individuals who put in effort makes it more likely that I will learn more about my abilities
by working hard myself. Thus my incentive to put in effort is affected by that of others.
In a world where my peers are slacking, a grade A is worth much less and has lower
informational content. Thus, if I expect lower effort from my peers, I shall also tend to put
in less effort myself. There will be schools where everyone is optimally putting in high
effort and others where everyone is putting in low effort. Furthermore, one might find that
the same individual would find it worthwhile to put in effort with one set of peers but not
with another.

Some of these ideas are not new. Similar observations lead Davis (1966) to draw an
analogy between a college campus and a frog pond. As in a frog pond individuals will tend
to look to their peers as immediate points of reference. He used data from a large sample

of graduating college seniors and

"offers the following interpretation of (his) data: (a) In making career decisions
regarding the high—performance fields (which generally require graduate training),
the students judgment of his own academic ability plays an important role. (b) In
the absence of any objective evidence, students tend to evaluate their academic
abilities by comparison with other students. (c) Most of the other students one
knows are those one’s own campus, and since GPA’s are reasonably public
information, they become the accepted yardstick. (d) Comparisons across
campuses are relatively rare, and where they take place it is difficult to arrive at an
unambiguous conclusion because institutional differences are not well publicized;
even when these differences are known, there is no convenient scale comparable to
GPA for drawing conclusions. (e) Since more conclusions are drawn on the basis of
GPA standing on the local campus than by comparison with students on other
campuses, GPA is a more important variable in influencing self—evaluations and
consequently, career decisions." Davis (1967) page 25.

Davis describes the above as an account based on "relative deprivation" — the idea
being that, at schools with high average GPA’s, people tend to feel relatively less happy
with their own GPA. The reason for this is that individuals are prone to evaluate their
position relative to others.5 Such ideas are occasionally taken seriously in economics, as in
the work of Akerlof (1976, 1980, 1982)6. He, for example, discusses models of job effort in

which individuals prefer to work hard only as long as others also do. In common with the



model developed in this papef, models based on this assumption also exhibit multiple
equilibria.?

For most arguments of this kind, the tendency of individuals to use reference groups
is taken as a datum of social life. In contrast to the above models, our analysis does not
presume that preferences of agents are interdependent. Instead, we derive a behavioral
interdependence from a theory of testing when preference interdependence is absent. We
do not believe, however, that the latter is uninteresting or unimportant. We simply wish
to know how far one can go towards explaining peer group influences without invoking such
assumptions. It should not be surprising that our model has many similar implications to
some sociological theories of reference group behavior.8 However, the conclusions that we
draw relating peer group effects to the type of test used to evaluate individuals would be
hard to justify sociologically and offers a potentially testable implication of our model

against one based entirely on preference interdependence.?

HI. The Model

We consider two person peer groups which can be thought of as schoolst®. Each
individual in a school takes the same test, performance on which depends upon random
influences as well as her effort and ability. Effort committed to preparing for the test is
assumed to be known by both group members.1! After the grades are revealed, individualé
learn both scores. This information is used to form an estimate of ability which informs an
individual’s career choice.12

Individual i’s test score depends upon her ability (6,), effort (4) and two random
variables — idiosyncratic risk (¢;) and common risk (7). Effort is best thought of as being
the amount of preparation that an individual engages in prior to taking the test. The
variable 77 measures how hard the test is!3, while ¢, is luck (good or bad). Since individuals

do not know their ability levels, 0i is also random. We make



Assumption 1: The random variables (01,02,71, 6162) are independently and normally
distributed, i.e., e v N(0,1), 7~ N(0,9%) and 6, ~ N(%;,0%).

While the mean ability level can vary between the two individuals, all other parameters of

the distributions are common.
Our most important assumption governs the production technology through which

the random variables are combined with effort to produce a test score X;.

Assumption 2: The production technology is linear in effort and the common component

interacts multiplicatively with effort, i.e.
(3.1) X, = (0i + 17)!i + €.

The key feature of (3.1), to which we return in section V), is that the interaction between 7
and effort is multiplicative. Hence, if Zi = 0, then the test score just depends on luck.

The pair of test scores — x = (xi,xj) — is used to make career decisions. Our model
of occupational choice is very simple. Individuals are employed by firms which provide the
capital and within these firms individuals pursue particular occupations, of which there is a

continuum indexed by 1.

Assumption 8: An individual of ability § who enters occupation 7 generates surplus equal

to

(32) u(7,0) = v— 50— 1)

Occupations are ordered according to their productivity — a higher -, other things being
equal, being associated with greater surplus. However, individuals also wish to locate in

occupations which are appropriate to their ability level. This is represented by the second



