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ABSTRACT: When employers cannot tell whether a school truly has many good students
or whether it is just giving easy grades, schools have an incentive to inflate grades to help
their mediocre students. However schools also care about preserving the value of good
grades for their good students. We construct a signaling model in which grade inflation
is the equilibrium outcome. The inability to commit to an honest grading policy in an
environment of private information reduces the informativeness of grades and hurts the
school. We also show that grade inflation by one school makes it easier for another school
to fool the market with grade inflation. Hence easy grades are strategic complements, and
this provides a channel to make grade inflation contagious.



1. Introduction

Grade inflation is a persistent problem in higher education. Beginning in the late 1960s, a
number of studies have documented an upward trend in college grade point averages (e.g.,
Juola 1968; Carney et al. 1978; McKenzie 1979; Kolevzon 1981; Millman et al. 1983; Sabot
and Wakerman-Linn 1991). Grade inflation has been felt in elite universities in the United
States (e.g., The New York Times, May 22, 1988; The Boston Globe, October 7-8, 2001),
in publicly funded universities in Ontario (Anglin and Meng 2000), and—from our personal
experience—in universities in Hong Kong.! The extent of grade inflation may vary across
universities and across departments, but the overall upward trend is unmistakable.

Every college professor probably has his pet theory of grade inflation, but formal
models of the phenomenon are few and far between. Most common explanations for grade
inflation rely on some kind of “grade illusion” (a cousin of money illusion). For example,
one story is that students demand easier grades to help them get into graduate schools or
get better jobs, and lazy or untenured professors oblige. This story requires that end-users
of grades have static or adaptive expectations, so that they keep being fooled by lower-
ing standards. Moreover, while agency problems no doubt exists within a university, we
are not convinced that they provide a complete explanation for grade inflation. What-
ever incentives individual instructors or departments may have to give easier grades, they
could not have resulted in a systemic inflationary trend without the tacit acceptance, if
not support, of the university administration. Occasional admonitions notwithstanding,
administrators appear to have done little to reverse the trend, suggesting that the grading
policies adopted by instructors or departments are not inconsistent with the objective of
the university. Why, then, do universities allow grade inflation to occur?

An interesting perspective on this question is raised in a recent working paper by
Ostrovsky and Schwarz (2002). Applying the insight of Crawford and Sobel (1982), they

show that if employers use grades as indicators of abilities in setting wages, then, for a wide

L For example; in the Faculty of Social Sciences at the University of Hong Kong, the proportion of
students who graduated with First Class Honors rose from 1.6 percent to 17.2 percent in the ten-year
period between 1990 and 2000.



class of ability distributions, a university can raise the average earnings of its students by
adding noise to their transcripts, in effect coarsening the information content of grades. To
our knowledge, their paper is the first formal model of grade inflation in which people do
not suffer from grade illusion. However, their model explains grade compression more than
it does grade inflation. Although grade inflation implies some degree of grade compression
(grades cannot be raised beyond A4, and the grade distribution becomes concentrated at
the upper tail as more and more students get high grades), the reverse is not true. There is
no reason that the coarsening of information should take the specific form of grade inflation
as opposed to, say, grade deflation.

In this paper we present a simple signaling model of grade inflation. The model has
two main ingredients. First, schools observe the abilities of their individual students while
employers do not. Second, employers know the distribution of grades in a school, but
not the distribution of student abilities within the school. When a school gives a lot of
good grades, the labor market cannot fully distinguish whether this is due to an overly
liberal grading standard or whether the school is blessed with a large proportion of high-
ability students. This gives rise to an incentive for the school to help some of its low-ability
students by giving them good grades. However, since employers have rational expectations,
this strategy hurts the high-ability students as the value of good grades becomes diluted. A
priori, it is not obvious that the terms of such a tradeoff necessarily imply grade inflation.
Nevertheless we identify a condition about the objective of the school which ensures that
grade inflation is indeed the only equilibrium outcome.

The assumption we make about a school’s objective function is that it cares more
about its high-ability students than its low-ability students. This assumption serves to
provide the “single-crossing condition” in our signaling model. It implies that schools with
more high-ability students have greater incentives to give more good grades. Therefore in
equilibrium the labor market sees a large percentage of good grades as a signal for a large
percentage of high-ability students.

In the “competitive” version of our model, we consider strategic interactions among
schools in grading policies that are generated through signaling. To focus on the signaling

aspect of the problem, we assume the labor market is sufficiently thick so that schools
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do not directly compete with one another in placing students in a limited number of job
slots. Since wage offers can be conditioned on the individual school of the job applicant
and the grading policy of the school, any school that wants to maintain the credibility of
its grading policy can do so without worrying about grade inflation in other schools. But if
the overall quality of student bodies are correlated (either positively or negatively) across
different schools, employers can make inferences about student quality in one school by
looking at the general distribution of grades in other schools. We will show that grades and
grading policies are “strategic complements” in such a setting, and this creates a channel
that makes grade inflation contagious.

It is worth pointing out at that our signaling model applies generally to environments
in which raters (e.g., schools) possess private information and care about the rated (e.g.,
students). End-users of these ratings (e.g., employers) then decipher and make decisions
on the basis of information supplied by raters, bearing in mind the latter’s information
advantage and incentive structure. Consider the case of company audits or stock market
recommendations issued by investment banks, for instance. “Chinese walls” notwithstand-
ing, it is not unreasonable to suspect that auditors and investment analysts may have the
interest of their clients rather than that of investors at heart. An auditor may have the
incentive to declare a risky company healthy, so as to secure other business from this firm.
But doing so dilutes the value of the auditor’s seal of approval and therefore is not in the
interest of its other clients that are financially more sound. As in the case of grade inflation,
therefore, it is not obvious that the incentive to relax auditing standards will translate into
a lower auditing standard in equilibrium. Our signaling model of grade inflation provides
such a link. It turns out, then, that a matter of “academic” interest can shed light on

some of the pressing issues in today’s business world as well.

2. A Signaling Model of Grade Inflation

A school has two types of students: high-ability (type-H) or “good” students have produc-
tivity wpr; and low-ability (type-L) or “mediocre” students have a lower productivity wr,.

There are two possible states of the world. In state GG, the overall quality of the student
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body is favorable; the proportion ¢¢ of good students is great. In the unfavorable state
S, the school has a smaller proportion ¢s of good students. The prior probability of state
G is 7.

A school observes the type of each individual student. This implies that it knows
the state of the world (the proportion of good students in the school) as well. The school
gives each student either grade A or B. (Yes, C-students are non-existent in this school.)
Effectively, a school can send one of two signals: give A to a fraction ¢ of students (easy
grading, or ¢), or give A to a fraction dg of students (tough grading, or #).? Note that
in the present context easy grading is not synonymous to grade inflation, since there may
indeed be a large fraction of good students who deserve an A. Grade inflation is said
to occur only when easy grading (e) is chosen in the unfavorable state (S). When grade
inflation occurs, all the ¢g good students and a measure ¢ — ¢ of mediocre students
receive grade A. We assume that mediocre students are chosen randomly to receive the
inflated grades under grade inflation. Note that we have to distinguish between good
students and A-students. Similarly, depending the strategy the school adopts, B-students
need not always be mediocre students.

Employers in the labor market observe a student’s grade but not his type. Further-
more, they do not know the state of the world. Wage offer to a student can depend on his
grade (A or B) and on his school’s grading policy (e or t). This amounts to assuming that
the proportion of A grades issued by a school is public information. An A grade by itself is
meaningless if it is not interpreted in the context of how many As are given.? So employ-
ers must somehow form expectations about the school’s grading policy based on sampling
or other methods. To focus on the implications of rational expectations, we adopt the
simplest modeling choice by assuming that employers observe e or t. The conclusions of
our paper remain unchanged if employers’ perception of a school’s grading policy contains

errors, as long as these errors are unsystematic.

Depending on the level of aggregation desired, a “school” may be interpreted as a professor, a
department, or the whole university.

3 The analogy from price inflation is that nominal prices must be interpreted in the context of the

general price level or the money supply.

Our model does not apply when employers have adaptive or other forms of non-rational expectations.
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We assume the labor market is competitive in that students are paid their expected
productivity. A school maximizes a weighted sum of the wage offers to its type-H and
type-L students. This kind of objective function may be justified by altruistic motives or
by the need to attract students. Let R be the relative weight on the wage offers to type-H
students. A crucial assumption of this model is that R > 1; that is, the school cares
more about its good students than its mediocre students. Note that if R = 1, then any
grading policy (including random grading) would give the same level of utility to the school
since the unweighted sum of wage offers to all students is a constant when employers have
rational expectations. If R < 1, the interest of the school and the interest of employers
would be diametrically opposed, and grades would cease to become useful signals of student
ability.® Our introspection suggests that the assumption R > 1 is probably a reasonable
description of the objective function of professors and school administrators. From a more
pragmatic point of view, if schools build their reputation and endowments on their more
distinguished alumni, it seems natural that they should pay more attention to the wellbeing
of their good students than to that of the mediocre ones.

The assumption that R > 1 provides the standard “single-crossing” condition in
signaling models (Spence 1973). To see this, let w(Ale) and w(B|e) be the wages paid to
A and B-students, respectively, when the market observes easy grades given by a school.
Similarly, let w(A|t) and w(BJt) be the wages paid to A and B-students when grading is
tough. In the favorable state, the difference in payoffs to the school between easy grading
and tough grading is

U(elG) - U(HIG) =[RéculAle) + (1 — da)u(Ble)

— [Résw(Alt) + R(éa — ¢s)w(B|t) + (1 — d)w(B|t)].
In the unfavorable state, the difference in payoffs is

Ule|S) = U(t]S) =[Rosw(Ale) + (¢a — ¢s)w(Ale) + (1 — ¢ )w(Ble)]
— [Rosw(Alt) + (1 — ¢s)w(B)].

If employers keep underestimating the extent of grade inflation, a school can reap short term gains for its
mediocre students without hurting its good students.

®  The school would like to give mediocre students A grades and good students B grades. Employers

would see through this and assign different meanings to A and B grades. The only equilibrium would be
a babbling equilibrium.



The single-crossing condition requires the school to have greater incentive to choose easy

grading in the favorable state than in the unfavorable state. In other words, we require
[U(elG) =UR|G)] = [Ule]S) = UHS)] = (R —=1)(¢6 — ds)(w(Ale) —w(Blt)) > 0. (2.1)

If, in equilibrium, employers expect that an easy A is better than a tough B (which is
indeed the case, as we will demonstrate in the next section), then the assumption R > 1
guarantees that the single-crossing condition (2.1) is satisfied.

Intuitively, a school has greater incentive to give more As (choose easy grading) in
the favorable state because there are more good students who deserve the grade. Because
of this incentive structure, employers rationally use easy grading as a positive signal for
the favorable state. This in turn allows the school to engage in some degree of equilibrium
grade inflation (choosing easy grading in the unfavorable state), as in a standard signaling
model.

¢ our signaling

Because neither the school nor the market cares about grades per se,
model of grade inflation is what is known as a “cheap talk” game. Strategic information
transmission problems arise in our context because the objective of the school and the
objective of employers are not completely aligned. The original cheap talk game studied by
Crawford and Sobel (1982) focuses on coarsening of informational content in transmission,
which in our application would be grade compression as opposed to grade inflation. In our
model there are only two states instead of a continuum of them as in Crawford and Sobel,
with two possible signals (easy grading or tough grading). These assumptions lead us to

concentrate on the issue of grade inflation, although we do not skirt the related issue of

compression entirely because inflation in our framework implies compression.

3. Signaling by a Single School

This section deals with signaling by a single school. The analysis applies more generally to
the case of more than one schools, provided that the quality of the student body in each

school (i.e., the favorable or unfavorable state) is uncorrelated with one another.

6 The utility function of the market is not explicitly given, but one can imagine that the market

minimizes the deviation of the wage offer to a student from his expected productivity.



Because of the incentive structure induced by the single-crossing property, we look
for an “inflationary semi-pooling equilibrium,” in which the school adopts the following
strategy. In the favorable state G, the school chooses e and is “honest” about the quality
of its students. It gives all the ¢ good students A grades and all the 1 — ¢ mediocre
students B grades. In the unfavorable state S, the school randomizes between e and t.
With probability 1 — p, the school is “honest” and chooses t: only the ¢ good students
receive A grades. With probability p, the school engages in grade inflation and chooses e.
In that case, all ¢g good students get A grades, a measure ¢ — ¢ of mediocre students
also get A grades, and the remaining 1 — ¢ mediocre students receive B grades.

Given such a strategy, tough grading is a sure sign of the unfavorable state. The
updated probability of state G is zero. Therefore competitive wage offer to A-students is
w(A|t) = wy and the wage offer to B-students is w(B|t) = wy. When the market observes
a large fraction of A grades (easy grading), on the other hand, this could be due to either
a large fraction of good students or to grade inflation. Using Bayes’ rule, the updated

probability of state G is
e

q(Gle) = m-

(3.1)

Competitive wage offer to A-students is

w(Ale) = ¢(Gle)wr + (1 — ¢(Gle)) (%%H + (1 - —¢S> wL> . (3.2)
a e
The wage offer to B-students is w(Ble) = wr.

PRrROPOSITION 3.1. There is a unique inflationary semi-pooling equilibrium if and only if

(R—1)¢s
Ty = , 3.3
K (R—-1)¢s + ¢ (3:3)
with an equilibrium probability of grade inflation equal to
* & ¢G 1
p (3.4)

T l-r¢sR—1
PROOF. The necessary and sufficient conditions for a semi-pooling equilibrium are: (i)

in state G the school weakly prefers e to t:

Rogw(Ale) + (1 — ¢g)wr > Roswn + R(¢c — ¢s)wr + (1 — 96 )wr;
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and (ii) in state S the school is indifferent between e and ¢:
Rosw(Ale) 4+ (¢ — ds)w(Ale) + (1 — ¢g)wr = Ropswn + (1 — d5)wr.

Using equation (3.2) and (3.1), we can solve for the equilibrium probability p* of grade
inflation from the second condition. The solution is given by equation (3.4) as stated in
the proposition. Condition (3.3) in the proposition is equivalent to the requirement that
p* < 1. Finally, since R > 1 and w(Ale) > w(B|t) = wr, the single-crossing condition
(2.1) discussed in section 2 is satisfied. Therefore, condition (ii) implies condition (1).

Q.E.D.

In the subsequent analysis it is often convenient to characterize the equilibrium directly
in terms of the ¢(Ale) function. To this end, we rewrite the indifference condition between

e and t in state S as
Ros(wn —w(Ale)) = (66 — ¢s)(w(Ale) —wr ). (3.5)

The left-hand-side represents the cost of grade inflation; the right-hand-side represents the

benefit. Define
. _ Béswon + (¢ — ds)wr,
i Ros + oa — ¢s

as the expected wage for A-students that keeps the school indifferent between e and ¢ in

(3.6)

state S. Then the equilibrium indifference condition, equation (3.5), can be simply stated

as

w(Ale) = wy.

Now, define

sy (1)
£—¢G H-|-<1 ¢G> L (3.7)

as the wage for A-students when the school is believed to have inflated the grades. Then

we can express the equilibrium condition as:

w(Ale) = g(Gle)on + (1 - g(Gle)w = w..
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which gives

Wy —

q(Ale) (3.8)

€ |I1€

wH —
Using equations (3.7) and (3.6), we can show that the expression on the right-hand-side is
equal to the term ~ defined in the statement of Proposition 3.1. Therefore, the equilibrium

indifference condition can be simply stated as:

a(Gle) = . (3.9)

Loosely speaking, ¢(G|e) is the probability in state S of “fooling” the market into believing
that the state is favorable. An inflationary semi-pooling equilibrium occurs when the
probability p of grade inflation is such that the equilibrium probability ¢(Ale) of fooling
the market is equal to 4. Note that v is a number between 0 and 1. The function ¢(Ale) is
decreasing in the probability of grade inflation p, with ¢(Ale) =1 at p = 0 and ¢(Ale) =«
at p = 1. Therefore, a unique solution p* € (0, 1) exists for any v € (7, 1).

What happens if v < 77 We consider an “inflationary pooling equilibrium,” in which

the school chooses easy grading in both state G and state S with probability 1.
PROPOSITION 3.2. There exists an inflationary pooling equilibrium if and only if m > .

PrROOF. We need to prove the school weakly prefers e to ¢ in both state S and state
G if © > ~. In a pooling equilibrium, since the school always chooses e, the market
does not update its probability assessment for state G upon observing easy grading. The
competitive wage offer to A-students is

w(Ale) = mwg + (1 — 7w

(3.10)

The wage offer to B-students is wy,. Let the out-of-equilibrium belief be that the state is
S when t is observed. Then the competitive wage offer would be wy to A-students and wy,
to B-students. Since m > ~, one can verify that the school weakly prefers e to t in state
S. Since the single-crossing condition is satisfied, weak preference for e in state S implies

strict preference for e in state G.



Consider the reverse statement. In an inflationary pooling equilibrium, when deviation
to t occurs, A-students get wy while the wage w(B|t) for B-students depends on the out-
of-equilibrium belief. However, for any belief, we have w(B|t) > wy. In equilibrium the

school weakly prefers e to t in state S. Therefore,

Résw(Ale) + (oo — ds)w(Ale) + (1 — ¢a)wr = Roswn + (1 = ds)w(Blt),

where w(Ale) is given by equation (3.10). Since w(BJt) > wr,, the above inequality implies
that w(Ale) > ws, from which it follows that = > 4. Q.E.D.

3.1. Comparative statics

Propositions 3.1 and 3.2 imply that the equilibrium probability of grade inflation (choosing

e in state ) is

. T ¢g 1
Y= — 15, A1
P mm{l—ﬁgbgR—l’ } (3.11)

Equation (3.11) shows that a greater concern for the good students lowers grade inflation.
Intuitively, a greater R increases the cost of grade inflation (the left-hand-side of equation
3.5) while keeping the benefit unchanged. As a result equilibrium p* must decrease to
increase w(Ale) and restore the indifference condition.

Equation (3.11) also shows that grade inflation increases with the probability of the
favorable state. An increase in 7 affects the cost and the benefit of grade inflation only
through its effect on w(Ale). From equation (3.1), a greater 7 increases the likelihood that
easy grading is justified by the favorable state.” This tends to raise w(A|e), decreasing the
cost and increasing the benefit of grade inflation. To restore the indifference condition,
equilibrium grade inflation must occur more often to reduce w(Ale) back to its original
level.

An increase in ¢/ ¢s increases the equilibrium probability of grade inflation. When

there is easy grading in the unfavorable state, the fraction of inflated A gradesis 1—¢gs/dq.

T An elite university can claim with a straight face that most of its students get As because they are all
good students—often the claim is indeed true. A similar claim made by a lesser school is less convincing.
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So the ratio ¢¢/¢s can be interpreted as the extent of grade inflation: the higher the
ratio, the more misleading grades the school reports when grade inflation occurs. In the
unfavorable state, the number of mediocre students who benefit from grade inflation is
oG — ¢s, and the number of good students who bear the cost of a diminished A grade is
¢s. From the indifference condition (3.5), one can see that an increase in ¢ /¢s raises the
benefit of inflation relative to the cost. Therefore w, (the wage for A-students that would
keep the school indifferent between easy grading and tough grading in the unfavorable
state) falls. To restore the condition w(A|e) = wy, equilibrium p* must increase to reduce
w(Ale).®

One interesting observation is that grade inflation does not depend on the produc-
tivities of high-ability and low-ability students. From equation (3.11), the equilibrium
probability p* is independent of wy and wy. This is because an increase in productiv-
ity premium wy/wr has two opposing effects. On one hand, from equation (3.6), raising
wp [wr, increases w,. On the other hand, from equation (3.2), raising wy /wy, increases the
w(Ale). These two effects exactly cancel each other.

Does a better school have greater incentives to inflate grades? The answer depends
on what “better school” means. If students from a better school are more productive in
the sense that wy and wy, are higher, then a better school has the same incentive as other
schools to inflate grades. If average student quality (the proportion of good students) is
higher in a better school in each state of the world, then whether a better school is more
likely to inflate grades depends on the ratio ¢¢/ds. An increase in ¢ and a decrease
in ¢s have opposite effects on average student quality, but they both lead to a greater

probability of grade inflation.® Finally, a “better school” may mean a greater probability

8 When grade inflation occurs, a larger value of ¢5/¢s means that there are more A-students who do

not deserve their grade. Hence, other things equal, w(A|e) falls and this will tend to cause the probability
of grade inflation to drop to restore equilibrium. Since R > 1, the effect of ¢G/¢S on w(A|e) 1s dominated
in magnitude by the effect of ¢5/¢ds on ws. Hence the overall effect of an increase in ¢g/¢s on the
probability of grade inflation is positive.

9 This result is an artifact of our two-state model with binary student types. In this model, a school

can choose to give A grades to either a fraction ¢g (easy grading) or a fraction ¢g (tough grading) of its
students. So changes in ¢ and ¢g affect not only the quality of the student body, but the meaning of the
grading policies (e and ¢) as well. Other things equal, a higher ¢ implies that the school is giving more
misleading grades when grade inflation occurs. Given this feature of our model, we prefer to interpret
¢c/¢s as a parameter that describes the feasible extent of grade inflation.
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of the favorable state G. On average, a school with a larger = has a greater proportion of
good students, and our comparative statics result indicates that such a school is likely to

inflate its grades more often.

3.2. Welfare analysis

Grade inflation affects the welfare of good and mediocre students differently. In equilibrium

he always gets grade A, and receives an expected payoff of
rw(Ale) + (1 — )(p*w(Ale) + (1 p*hon).

Since wy > w(Ale), the good student is worse off when there is grade inflation (p* > 0)
than he would be if there were no grade inflation. Furthermore, the welfare of the good
student falls monotonically with the probability of grade inflation. A higher p* adversely
affects a good student in two ways: it reduces the probability (1 — 7)(1 — p*) of receiving
the deserved wage wy when the school chooses tough grading, and it reduces the market
estimate w(Ale) of the productivity of A-students when the school chooses easy grading.

The opposite is true with a type-L student. He gets grade B in the favorable state
and has a probability (¢g — ¢s)/(1 — ¢s) of getting grade A through grade inflation in the
unfavorable state. His expected equilibrium payoff is:

mwr + (1 —7) ((1 —p"wr + p* (1 : ziwL + ¢1G__¢isw(A|e)>> )

Since w(Ale) > wr, a mediocre student is better off when there is grade inflation than
what he would otherwise be if there were no grade inflation. Furthermore his welfare rises
monotonically with the probability of grade inflation. An increased use of grade inflation
improves his chance of receiving a higher wage w(Ale) instead of wy, but reduces the wage
offer w( Ale) at the same time. The net effect is positive, as the derivative of the equilibrium
payoff with respect to p is:
G — ¢85 s
(1-mfe=9s (g — w4 ¢(Gle)(wn — g)m> > 0.

We conclude that the two types of the students have opposing interests with regard to

grade inflation.
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Although grade inflation hurts good students and benefit mediocre ones, the school is
unambiguously worse off in a signaling equilibrium compared to a situation where student
ability is public information. With full observability, all good students get A grades and
are paid wy, while all mediocre students get B grades and are paid wy. The school’s payoft

is then

T(Rogwn + (1 — 6 wr) + (1 = m)(Roswpy + (1 — ds)wr ).

With imperfect information, the school’s expected equilibrium payoff in state G is
Roquw(Ale) + (1 = ¢g)wr,
and the expected payoff in state S is
(1 =p" )N Roswn + (1 = ds)wr) + p*(Rosw(Ale) + (¢a — ¢s)w(Ale) + (1 — da)wr ).

In a semi-pooling equilibrium, p* is such that the school is indifferent between the two

signals e and ¢, so the expected payoff in state S is simply

Roswp + (1 — ¢ps)wr.

The school is worse off in the semi-pooling equilibrium compared to the case when student
ability is public information, because grade inflation lowers the wage offer to its good
students in state G from wy to w(Ale), without increasing the school’s expected payoff in

state S. In a pooling equilibrium with p* = 1, the expected payoff in state S is
Rosw(Ale) + (¢a — ds)w(Ale) + (1 — ¢6)wi,

where w(Ale) is given by equation (3.10). A few steps of calculations reveal that the
school’s equilibrium expected utility is lower than in the case of public information if and
only if

(R=1)(1=7)(1=ds/dc)(méq + (1 — 7)os)(wn —wr) >0,

which 1s true because R > 1.
The result that the school is worse off in a signaling equilibrium compared to the case

when student ability is public information is due to the inability of the school to commit
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to an honest grading policy. The private incentives to tinker with grades and help a few
mediocre students hurt the school because the market understands such incentives and
makes adjustments in wage offers accordingly. This result is similar in spirit to the cele-
brated result about rules versus discretion in the literature on monetary inflation (Kydland
and Prescott 1977).

In the present model, employers always pay workers their expected productivities.
Their welfare is unaffected by grade inflation. In a more general setting, however, employers
care about optimal task assignment according to ability (e.g., Gibbons and Waldman
1999) and about optimal sorting by worker ability (e.g., Kremer 1993). By coarsening the
informational content of grades as signals of worker quality, grade inflation will have a

negative effect on total output in such kind of environments.

3.3. Equilibrium selection

Because grade inflation hurts good students and benefits mediocre ones, it is conceivable
that a school which cares deeply about its good students might want to boost the value of
its A grade by limiting its supply (i.e., to engage in grade deflation). Signaling models are
often plagued by multiplicity of equilibria, some of which are supported by rather arbitrary
out-of-equilibrium beliefs. Though the inflationary (semi-pooling or pooling) equilibrium
we have identified survive the standard refinements in game theory, there may be other
reasonable equilibrium outcomes in our model. If this is the case, our comparative statics
and welfare results would lose much of their force, because it is not clear which of the
multiple equilibria would be observed. We therefore devote this subsection to a discussion
of the existence of other potential equilibria in our setting.

One of the two possible separating equilibria—truthful grading—can be ruled out
immediately. If the school’s grading policy truthfully reflects the ability mix of its students,
then upon observing easy grading the market would conclude that the state is G, which
would prompt the school to inflate grades when the state is actually S.

Next, we rule out the “perverse separating equilibrium” (where the school chooses
t in state G and e in state S), the “double-pooling equilibrium” (where it randomizes

between e and ¢ in both states), and the “deflationary semi-pooling equilibrium” (where
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it randomizes between t and e in state G and chooses t in state S). To have any one of
these three types of equilibria, the school must (i) weakly prefer e to ¢ in state S; and (ii)
weakly prefer t to e in state G. For this to be true, the sign of the single-crossing condition

(2.1) has to be reversed. In other words, we require
(R =1)(¢c — ¢s)(w(Ale) —w(B[t)) <0,

which implies that w(B|t) > w(Ale). Furthermore, since the school chooses e in state S
with positive probability under the proposed equilibria, we have w(Ale) < wy. Similarly,
since the school chooses t in state G with positive probability under the proposed equilibria,

we have w(B|t) > wr. These three inequalities imply that
Rosw(Ale)+ (o6 —¢s)w(Ale)+(1-dc)wr < Roswn +(d6—os)w(Blt)+(1—¢6)w(Blt),

which contradicts the condition that the school weakly prefers e to ¢ in state S.

Finally, consider a “deflationary pooling equilibrium,” in which the school choosing
tough grading in both states. In such an equilibrium A-students get w(A|t) = wy and
B-students get

w(Blt) == (1:22;&% + (1 — 1:2?) wH> + (1 — 7mwr.

If a deviation to e is observed, B-students get wy,, and the wage w(A|e) for A-students
lies between w and wy. This type of pooling equilibria does not exist if in either state the
school strictly prefers e to t even when w(Ale) = w. Even when a deflationary pooling
equilibrium exists, it is sustained by the market belief that the probability of state G is
sufficiently low that the wage w(A|e) paid to A-students when deviation to easy grading is
observed is too low to make such deviation profitable. This belief is out of the equilibrium
path, and therefore unrestricted by the solution concept of perfect Bayesian equilibrium
adopted here. However, we argue that such belief is unreasonable, and the deflationary
pooling equilibrium can be ruled out by a standard refinement in signaling games (Banks
and Sobel 1987). To show this, it suffices to establish that the lowest wage w(Ale) for A-

students that induces a deviation to e is higher in state S than in state G. This condition
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can be written as:

Roswn + (06 — ¢s5)w(B|t) + (1 — ¢g)(w(B|t) —wr)
Ros + dc — 95
L Roswn + R(éa = ¢s)w(B[t) + (1 — ¢c)(w(BJt) — wr)
Ros + R(opg — ¢s) '

(3.12)

One can verify that the above always holds. Equation (3.12) ensures that the set of wage
offers that would induce deviation to easy grading under state G strictly contains the set of
wage offers that would induce deviation under state S. Thus, the school is “infinitely more
likely” to make such deviation in state G than in state S. When deviation to easy grading
is observed, the market should then believe that the state is G. Of course, this belief
will not support a deflationary pooling equilibrium, as the school would indeed choose to
deviate in state G.

Grades being a form of cheap talk in our model, there is always a “babbling equilib-
rium,” in which the school randomly assign grades to students regardless of their ability
and the state, and the market ignores grades completely and pays every student the same
wage. However, our assumption that R > 1 suggests that the school clearly has an incen-
tive to differentiate its good students by giving them A grades. Grades therefore provide
a credible language that the school will use to break an agnostic babbling equilibrium. We
say that the babbling equilibrium is not neologism-proof (Farrell 1993; Farrell and Rabin
1996).

4. Signaling by Two Schools

Our model of signaling by a single school indicates that grade inflation is not merely a
problem of “racing to the bottom” in the competition among schools. The phenomenon
arises more fundamentally from the inability of schools to commit to an honest grading
policy in an environment with private information. Nevertheless introducing strategic
interactions among schools in this kind of environment is useful, because it can help us
address questions such as: Does competition among schools tend to encourage or constrain

grade inflation? How does grade inflation spread from one school to another?
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In principle one can consider many kinds of strategic interactions among schools. For
example, schools may compete in helping to place their graduates in a fixed number of
desirable job slots, or they may compete in trying to attract the most promising incoming
students. To focus on the signaling aspect of school competition, we choose to ignore
such direct competition. Instead our attention is restricted to an environment in which
the labor market is sufficiently thick that all students receive wage offers that are equal
to their expected marginal product. In this environment the only channel through which
schools interact with one another is the signals they send through grades.

Consider a model in which there are two identical schools, 1 and 2. FEach school
knows its own state but not the state of the other school. Employers do not observe
the state in either school. The correlation structure of the states in the two schools is
public information. A simple one-parameter model of correlation is given in the following

contingency table:

G4 S

(1—p)
P

G2 %,0
S %(1 - P)

b [ =

b=

In this model,

p = Pr{G,|Gi] = Px[S;|Si],

for ¢ # j (i,7 = 1,2). The parameter p varies between 0 (perfect negative correlation) and
1 (perfect positive correlation). When p = %, the two schools have independent states.
Note also that, for simplicity, we have eliminated the parameter 7 in the single-school
model. In the present two-school model, the unconditional probability of the favorable

state in either school is:
1

PI‘[Gl] == PI‘[GQ] == 5
Once again, we consider a symmetric inflationary semi-pooling equilibrium, in which
each school ¢ = 1,2 chooses ¢; in state G; and randomizes between ¢; and ¢; in state 5;.
Let p be the common probability that school ¢ chooses easy grading in the unfavorable

state.
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In such an equilibrium, the conditional probabilities are given by:

sp+3(1—pp
sp+ (1 —pp+ 5op*
s(1—p)
s(1=p)+3pp’

q(G1lt1,e2) = ¢(Gilt1,t2) = 0.

¢(Giler, e2) =

Q(G1|617t2) =

The competitive wage offer to B-students is always equal to wy. The wage offer to A-

students depends on observed grading policies:
w(Ailer,ez) = q(Grler, e2)wm + (1 — ¢(Giler, ez ) )w;
w(Ailer,ta) = q(Grler, t2)wpm + (1 — ¢(G1ler, t2))w;
w(Aqlt,e2) = w(Aq|ti,t2) = wh;

where w is the wage for an A-student when his school is believed to have inflated its grades,
as defined by equation (3.7) in the previous section.
We first establish that the single-crossing condition continues to hold in the two-school

case.

LEMMA 4.1. For any p € (0,1), if school i = 1,2 weakly prefers easy grading to tough
grading in state S;, then it strictly prefers easy grading to tough grading in state G;.

ProoF. Let Wg be school 1’s expectation about the wage of its A-students when it

chooses easy grading in the unfavorable state. We have
Ws = (1= plw(Ailer, e2) + p(pw(Ailer, e2) + (1 — plw(Ailer, t2)). (4.1)

Similarly, let W be school 1’s expectation about the wage of its A-students when it chooses

easy grading in the favorable state:
Wa = pw(Ailer, e2) + (1 — p)(pw(Ailer, e2) + (1 — pw(Ailer, ts)). (42)

The single-crossing condition requires that U(ey|G1) — U(t1|G1) > U(er|S1) — U(t1]S1).

Following the same manipulations as those in Section 2, this can be written as:

(R - 1)(¢G - ¢S)(WS - WL) + R¢G(WG — Ws) > 0.
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Since R > 1 and Wg > wy, the first term in the above equation is positive. Furthermore

one can verify that, for any p € (0,1),
Wa = Ws =(1-p)(2p — 1)(w(Ar]er, e2) — w(Ailer, t2)) = 0.

Therefore the single-crossing condition is indeed satisfied. Q.E.D.

In the single-school case, the assumption that R > 1 helps to ensure that the incentive
for a school to choose easy grading is greater in the favorable state than in the unfavorable
state. In the present case, there is another reason that the single-crossing condition is
satisfied: a school expects its A-students to receive higher expected wages in the favorable
state than in the unfavorable state, i.e., Wg > Ws. With negative correlation, school 1
expects the wage for its A-students to be higher in state GGy than in state Sy, because in
state GG1 school 2 is likely to be in state S and with probability 1 — p will not inflate. This
helps school 1’s A-students because when the states are negatively correlated, employers
attach a higher probability to Gy upon observing (e,t2). With positive correlation, the
reasoning is the opposite and but reaches the same conclusion. In state Gy, school 2 is
likely to be in state G5 and will for sure have easy grades. This again helps school 1’s
A-students. Due to positive correlation of the states, employers attach a higher probability
to G if the signal is (e1, e3).

In an inflationary semi-pooling equilibrium, school 1 must be indifferent between easy

grading and tough grading in the unfavorable state. This condition is:

(1= plw(Ailer, e2) + p(pw(Ailer, e2) + (1 — plw(Ailer, tz)) = w., (4.3)

where w, is given by equation (3.6) in the previous section. Using the fact that v =

(wy —w)/(wg —w), we can write the above equilibrium condition as:

f(p) =7 (4'4)

where the function f(p) is given by

f(p) = (1 —p+pp)g(Giler,e2) + p(1 — p)g(Giler, t2).
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Equation (4.4) above reduces to equation (3.9) in the single-school case when p =
(the prior probability of state G is fixed at % in the imperfect correlation model we have
constructed.) More generally, for any p the equilibrium condition in the two-school case
takes the same form as the one in the single-school case. In state S, school 1 expects
that the other school chooses easy grading with probability 1 — p 4+ pp, in which case the
market assessment for the probability of state G1 is ¢(G1 e, e2). If the other school chooses
tough grading, on the other hand, the market assessment for the probability of state G4
is ¢(G1le1,t1). In any inflationary semi-pooling equilibrium, the probability that school 1

in state Sy fools the market is equal to ~.

PROPOSITION 4.2. For any p € (0,1), there exists an inflationary semi-pooling equilibrium
if v > %, and there exists an inflationary pooling equilibrium if v < % Furthermore, if

p < % and v > %, the inflationary semi-pooling equilibrium is unique.

PrOOF. For any p € (0,1), the function f(p) is continuous in p with f(0) = 1 and
f(1) = % Therefore, if v > %, there exists a p* € (0,1) such that f(p*) = 7. Since
school ¢ = 1,2 is indifferent between e; and t; in state S;, Lemma 4.1 implies that it will
choose ¢€; in state G;. Uniqueness of equilibrium is established by the monotonicity of the
f(p) function. One can verify that both ¢(G1le1,e2) and ¢(G1ler,t2) are decreasing in p.
Further, ¢(G1ler,e2) < q(Giler,ta) if and only if p < % Thus, if p < %, then f'(p) <0
and the solution to the equation f(p) =~ is unique.

In an inflationary pooling equilibrium, each school : = 1,2 chooses e; in both states

with probability 1. Upon observing e; and e;, we have ¢(Giler,ez) = % Competitive
wage offer to A-students is
1 1
w(Ailer, e2) = §WH + 5@-

Let the out-of-equilibrium belief be that school 1’s state is 57 when #; is observed. Then
the competitive wage offer is wy for A-students. One can verify that since v < %, in state
S1 school 1 weakly prefers e; to t;. By Lemma 4.1, weak preference for e; in state S

implies strict preference for e; in state Gy. Q.E.D.

Note that negative correlation between states across the two schools is sufficient but

not necessary for the uniqueness of equilibrium. For p slightly above %, the function f(p)
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remains a decreasing function that admits a unique solution to the equilibrium condition
fp) =~

Multiple semi-pooling equilibria can occur when p is close to 1. The logic behind the
difference between negative and positive correlation is entirely intuitive in our setup. In
both cases, the condition for an inflationary semi-pooling equilibrium is that the probability
p of grade inflation is such that the probability f(p) of fooling the market is equal to the
exogenous parameter v. Under negative correlation, f(p) decreases with p both because the
market becomes more skeptical of good grades (¢(G1|e1, e2) and ¢(Gyley,t2) decrease) and
because it is more likely that the market observes easy grades in both schools, which is bad
news because the states are negative correlated (¢(G1ler,ez) < ¢(Giler,t2) when p < %)
Monotonicity of f(p) means that there can be at most one semi-pooling equilibrium. The
situation is different with positive correlation. A greater p still means a more skeptical
market, but having easy grades in both schools is now good for the schools. As a result
f(p) can increase over some range of p. Indeed, when p is close to 1, the function f(p) is
non-monotone so that multiple semi pooling equilibria occur for 4 just below and/or just

below % See Figure 1.

4.1. Grade inflation and correlation

In this subsection, we examine how the degree of correlation of states across the two
schools affects the equilibrium probability of grade inflation. Positive correlation in the
quality of the student bodies across schools may arise because general economic conditions
(e.g., business cycles, the size of the skills premium) affect the decision to enter college,
or because the overall environment of teaching and research affects the value-added of the
education process. On the other hand, competition by schools for the same cohort of good
students may result in a negative correlation of states. Is grade inflation more or less likely
when states become more (positively or negatively) correlated?

We restrict our attention to the case v > %, so that an inflationary semi-pooling equi-
librium always exists. The condition for the equilibrium probability p* of grade inflation
is f(p*;p) = 7. If p* is unique, then Jp*/0p has the same sign as df/Jp. If there are

multiple solutions to the equilibrium condition, then the same conclusion applies when p*
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is the largest or the smallest equilibrium solution (Milgrom and Roberts 1994). A direct

calculation yields:

Of(psp) _ (14(3—=2p)p+2pp*)(1 — p)p(1 —2p)

dp (p+2(1—p)+pp*)*(1 — p+pp)

Thus, 9f(p;p)/0p has the same sign as 1 — 2p. If p < %, a decrease in p (increased

negative correlation) shifts the f(p) curve down and reduce the equilibrium probability

of grade inflation. If p > %, an increase in p (increased positive correlation) also shifts

the f(p) curve down and reduce grade inflation. See Figure 1. Therefore, the equilibrium

probability of grade inflation reaches a maximum at p = %, when the two schools have
independent states. Greater correlation in states across the two schools, either negative or
positive, serves to constrain grade inflation.

Correlation constrains grade inflation because it reduces the probability that each
school fools the market with easy grades. A more positive correlation has two opposing

effects: it improves the credibility of bilateral easy grades (increases ¢(Gy|eq, e2) for school
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1) and reduces the credibility of unilateral easy grades (decreases ¢(Giley,t2) for school
1). However, a deciding third effect of an increase in positive correlation is that it makes it
more likely to for employers to observe t5 under state S;. This makes fooling the market
more difficult because under positive correlation unilateral easy grading is not as credible
as bilateral easy grading (¢(Gilei,t2) < ¢(Giler,e2) when p > %) A more negative
correlation also makes it more difficult to fool the market, but for the opposite reason:
it makes less likely for employers to observe t; under S7, and under negative correlation
unilateral easy grades is the more credible signal.

The case of independent states (p = %) is equivalent to the single-school case analyzed
in section 3. It might appear against one’s intuition that grade inflation is generally less
serious with two schools than with a single school. But in our framework schools do not
directly compete with one another in placements or in any other way. The only strategic
interaction between schools comes from the underlying inference problem faced by the
labor market when the schools have correlated states. Grade inflation is less serious with

two schools because it is harder to fool the market when there are two signals available

instead of one.

4.2. Strategic interactions

We know from the single-school case that grade inflation at an isolated school can result
from a number of exogenous changes, such as a smaller R, a greater «, or a greater ¢G/ds.
How do changes in one school’s grading policy affect other schools? How does the new
equilibrium compare with the one before the changes took place? The answers depend on
whether grade inflation policies at different schools are strategic complements or strategic
substitutes.

For each school ¢ = 1,2, denote the equilibrium probability of inflation at school ¢ by

py. The indifference condition for school 1 is

fplp) =, (4.5)

where 77 is defined as in equation (3.3) using the parameter values for school 1. The

function f; is given by
filpi,p2) = (1 — p+ pp2)a(Giler, e2) + p(1 — p2)g(Giler, t2),
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where

p+(1—pp2
G €1,€ = 9
d(Galer, ea) p+ (1 —p)(p1+p2) + ppip2
and
L—p
¢(Giler,t2) = ——————

L—p+ppi
We will think of equation (4.5) as defining the “reaction function” pj(pz) for school 1. For
any vy > %, we have f1(0,0) =1 > 41, implying p7(0) > 0. Similarly, f1(1,1) = % < 71,
which implies pj(1) < 1. The same conclusion holds for school 2. Therefore, for any
V1,72 € (%, 1), there exists one least one inflationary semi-pooling equilibrium.
The slope of the reaction function pj(ps) is

dpi _9f1/9ps
dp Ofi1/0p1

For any p, we have:

of

aQ(G1|617€2) n
Op1

—(1—
(1—p+pp2) an

since both ¢(Gqler, e2) and ¢(Gler,ts) are decreasing functions of p;. Also,

ofi _

din _ 9q(Giler, e2)
Ip2

p(q(Giler, ea) — q(Giler,t2)) + (1 — p + pp2) 9

. 2
- pi(l=2p) > 0.

(p4+ (1 —=p)p1+p2)+ ppip2)? (1 — p+ pp1) —

It follows that dp}/dps > 0, and p; and py are strategic complements.!?

An increased use of grade inflation by school 2 makes the event of both schools having
easy grades more likely. Under positive correlation, this helps school 1 fool the market,
because having easy grading at both schools is a stronger signal for state G; than having
easy grading at school 1 only (¢(Giler,ez) > ¢(Giler,tz) when p > %) But the second
effect is that it changes the market estimate of state G; when both schools have easy grades.

Under positive correlation, an increase in py lowers ¢(Gileq, e2) because the market will

put more weight on the event that both schools are inflating grades. This makes it more

10" If the states in the two schools are uncorrelated (p = %), then p1 and ps are strategically independent.

24



difficult for school 1 to fool the market. The first effect dominates the second effect under
positive correlation, and the net effect of an increase in py is an increase in fi(p1,p2).
Under negative correlation, the sign as well as the relative magnitude of these two effects
are reversed, so the net result is still df; /dp2 > 0.

Therefore, under both positive and negative correlation, it is easier for school 1 to fool
the market with grade inflation with an increased use of grade inflation by school 2. The
result is that grade inflation is a supermodular game between the two schools. Suppose
there is a decrease in 7, (resulting from, say, a decrease in school 2’s concern Ry for its
good students) while v; remains unchanged, school 2 will raise its probability of grade
inflation in response to this change. As p; rises, even though there is no change in the
underlying parameters at school 1, school 1 finds that it is easier to fool the market into
believing that its state is favorable when it gives easy grades. In equilibrium, both pj
and p3 will rise.!! Thus, strategic interactions between the schools provide a mechanism

through which grade inflation is transmitted from one school to another.

5. Signaling by Many Schools

The probability model we use in Section 4 is suitable for studying how the degree of
correlation in student quality across two schools affects grade inflation; it is less flexible for
studying the case of more than two schools. Extending the analysis to signaling by many
schools 1s useful because it can provide comparative statics and limit results for changes
in the number of schools in the system.

We build a stylized model with common shocks and idiosyncratic shocks.'? Let there
be two aggregate states, G and S, with prior probabilities 8 and 1 — 8, respectively. In
state S, each school ¢ (¢ = 1,...,N) is in state S; with probability 1. They all have a

student body with a small proportion ¢g of good students. In state GG, each school ¢ has

' 1f there are multiple equilibria, the same conclusion applies to the maximum and the minimum
equilibria (Milgrom and Roberts 1990).

12 This type of model necessarily implies positive correlation across any two schools. It is generally

more difficult to construct models with “negative correlation” when there are three or more schools because
negative correlation between any pair of schools is not a transitive relationship.

25



an independent probability 7 of reaching state G; (with a greater proportion ¢¢ of good
students) and a probability 1 — 7 of reaching state S;. Each school knows its state, but
not those of other schools. This model includes the single-school case analyzed before as
a special case, with N =1 and § =1. If welet N =2, 7 = p, § = 1/(2p), then it becomes
the two-school model with positive correlation.

Consider an inflationary semi-pooling equilibrium, in which each school ¢ chooses easy
grading e; with probability 1 in state G; and with probability p in state S;. As in Sections
3 and 4, equilibrium is characterized by the condition f(p) = v, where 4 is a function
of the exogenous parameters as defined in equation (3.3) above, and the function f(p) is
school ’s assessment of how easy it is for it to “fool” the market into believing that the
state is G; when e; is observed. We proceed to derive an explicit expression for f(p).

If the aggregate state is favorable (G), then the total probability that any one school
will choose easy grading is 7 + (1 — 7)p. If the aggregate state is unfavorable (.9), then the
probability that any one school will choose easy grading is just p. Conditional on state ;.
the probability of the aggregate state being G is given by

B 61— )
Pl -—m+1-6

Therefore, if school ¢ chooses easy grading in state .9;, its assessment of the probability

that the market observes a total of k (k=1,...,N) schools with easy grades is
Pr{k|Si) = fb(N — 1,k — L+ (1= m)p) + (1 — j)b(N — 1k — 1,p).

where b(-,-,-) denotes the binomial probability function (i.e., b(N, k, p) is the probability
of observing k successes out of N Bernoulli trials with independent probability of success
p). Let ¢(G;|k) be the market’s assessment of the probability of state G; when there are
k schools (including school ¢) that chooses easy grading. Then, applying Bayes’ rule, we

have
Ob(N,k,m+ (1 —m)p) T
Ob(N, k,m+(1—m)p) + (1 — (N, k,p) 7+ (1 —7)p

The first fraction on the right-hand-side is the probability that the aggregate state is G

q(Gilk) =

given k schools with easy grades; the second fraction is the probability that school ¢ is in
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the favorable state given that the aggregate state is favorable. The total probability of
fooling the market into believing the state is G; 1s given by

N
flp) =) Prlk|Siq(Gilk).
k=1

The function f(p) is continuous with f(0) = 1 and f(1) = 6. Therefore for any finite
N, an inflationary semi-pooling equilibrium exists if v > 7. One can also show that an
inflationary pooling equilibrium exists if v < 6r.

Analytical results for the effect of changing N are difficult to obtain because the f(p)
function involves combinatorials. We have tried a variety of parameter values for 8, = and

N and are able to verify numerically that, for all p,

fp; N +1) < f(p; N).

Figure 2 illustrates (using the parameter values § = 0.6 and 7 = 0.4). The presence of
more schools, and hence more independent signals, makes it more difficult for any individual
school to “fool” the market. Consequently, a larger N causes the equilibrium probability
p* of grade inflation to fall.!?

If an increase in N reduces grade inflation, will grade inflation be eliminated when
there is an arbitrarily large number of schools? In other words, will the equilibrium proba-
bility of grade inflation converge to 0, or will it converge to a limit bounded away from 07
When N is arbitrarily large, in a semi-pooling equilibrium, the proportion of schools with
easy grades is p in the aggregate state S, and is 7+ (1 —7)p in the aggregate state G. Thus,
the market can perfectly infer the aggregate state from the proportion of schools with easy
grades. When school ¢ observes that its own state i1s unfavorable 5;, it infers that there 1s
a probability p that the aggregate state is favorable. In that case, the market observes a
fraction m+ (1 — 7)p of the schools with easy grades, knowing that only a fraction 7 of the

schools are truly in the favorable state. Therefore, the market assigns a probability

™

P1[G;|G] = Tr(A—)p

13 Note that if there are multiple equilibria, this conclusion applies to the largest and the smallest
equilibrium p*.
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that the student mix in school ¢ is favorable. The school also perceives that with probability
1 — p, the aggregate state is unfavorable. In that case, the market can tell with certainty
that the aggregate state is unfavorable, and assigns a probability Pr[G;|S] = 0 that the
student mix in school 7 is favorable. Thus, the probability that school ¢ can fool the market
into believing that its student mix is favorable by inflating its grades is

Ffo(p) = pPr[G4|G] + (1 — u) Pr[Gi]S] = ﬁ

For N arbitrarily large, the condition for an inflationary semi-pooling equilibrium is given
by the equation f.(p) = 7. The function fi(p) is decreasing in p, with f.(0) = p and
f«(1) = pw. The same arguments as in Proposition 3.1 and Proposition 4.2 can be used

to establish the following:

PROPOSITION 5.1. For N arbitrarily large, an inflationary semi-pooling equilibrium exists
if v € (pr, ).
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What happens when v > p? In that case, the probability of fooling the market for
school ¢ in state S; is lower than what it takes for it to be indifferent between ¢; and t;,
even if in equilibrium no school inflates grades. We then have a separating equilibrium,
with honest grading by each school.!* Therefore, an increase in number of schools can
potentially eliminate grade inflation when + is large enough (say, because R is large).
However, if « is less than p, then equilibrium grade inflation will persist even in the limit
as the number of schools grows indefinitely.

If ~ is relatively small, then, in an inflationary pooling equilibrium. the observed
proportion of schools with easy grades is 1 in both state G and state S, so the market
cannot distinguish the two aggregate states. The competitive wage offer for A-students

from any school with easy grades is then
w(A|G,e) = O0rwpy + (1 — Or)w.

The probability of fooling the market with grade inflation is 67, instead of f(1) = um.
This discontinuity in the probability of fooling the market at p = 1 is due to the fact that
the market is able to distinguish the two aggregate states except when p = 1. The result
is that there exists an inflationary pooling equilibrium if and only if v < 67. Note that
since 4 < 0, if pw < v < Ox, there exist both a semi-pooling equilibrium and a pooling

equilibrium.

6. Curbing Grade Inflation

If grade inflation garbles the signaling value of grades and reduces the welfare of the school,
are there feasible ways to curb it? In this section, we use our model to discuss two methods
that have been proposed (and adopted by some schools) to tame grade inflation.

Some universities have experimented with putting two grades on student transcripts:
the student’s individual grade and the class average grade ( The Economist, April 12, 2001).

The idea is to provide employers with more information to evaluate the meaning of any

14 For finite N, an inflationary semi-pooling equilibrium exists even in this case. However, the equilib-
rium probability of grade inflation is arbitrarily close to zero when N 1is large.
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individual job applicant’s grades. If employers have static or adaptive expectations about a
school’s grading policy, such a move can reduce their “grade illusion” and hence remove the
school’s temptation to inflate grades. Although we do not dispute the value of providing
more information on transcripts, we doubt if this can solve the problem of grade inflation.
Grade inflation occurs because sometimes easy grades are justified. A high class average
grade does not immediately imply lax grading; perhaps the school just has a lot of good
students. In our model, employers can perfectly observe the class average grade (i.e., the
percentage of As and Bs), yet equilibrium grade inflation persists.

Another strategy to tame grade inflation is to assess students strictly on the basis
of ranks. Some universities, for example, fix the proportion of their students graduating
with honors (The New York Times, May 22, 1988), so that a good student cannot receive
honors if his peers are outstanding. This kind of policy requires commitment, since we
have shown in Section 3.3 that tough grading is not an equilibrium in our signaling model.
Nevertheless, committing to a fixed proportion of As is a lot easier than committing to
honest grading. The latter requires varying the proportion of As with the underlying state,
which is unverifiable. The former only requires the school to give the same proportion of
As every year. The school’s reputation can suffer if it breaks its commitment.

Committing to a fixed proportion of As is not a first-best policy, since the proportion
of good students changes from year to year. It is therefore interesting to see whether the
commitment policy is better than the equilibrium policy with grade inflation from the
school’s perspective. Let U(¢) be the school’s payoff when it commits to giving a fixed
proportion ¢ of A grades. Naturally, ¢ lies between ¢g and ¢¢. Under this policy, the
competitive wage for A-students is

w(A) =nrwg +(1—7) (%st + (1 = %) wL> .

The wage for B-students is

Then,
U(¢) =r(Rpw(A) + R(¢c — ¢)w(B) + (1 — ¢c)w(B))

+ (1 —m)(Résw(A) + R(¢ — ¢s)w(B) + (1 — ¢)w(B)).
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Observe that as ¢ increases, both w(A) and w(B) decrease but the coefficient of w(A) in
U(¢) increases, so there are two opposing effects. A few steps of calculations show that

U'(¢) has the same sign as
T ¢s1-2¢
1—7 qb 1—¢g

If U(¢) has a stationary point in the range [¢ 5, ¢, the stationary point is a local minimum.

It follows that the optimal commitment level ¢ is either ¢g or ¢¢.

Would the school be better off with a commitment to tough grading or easy grading?
To answer the question, we first note that when the school is in an inflationary pooling
equilibrium, its payoff is just U(¢¢g). Also, the payoff in an inflationary semi-pooling
equilibrium is greater than U(¢¢), because in such equilibrium the school is indifferent
between easy grading and tough grading in state S, with an equilibrium wage to A-students
higher than that with a commitment to ¢. Thus, we only need to compare the equilibrium

payoftf U* to U(¢s). A few steps of calculations reveal that U* < U(¢g) if and only if

bs 1 - ¢¢c

(1= = gl ZE =120 > (gl = m) (7 4+ )

In an inflationary pooling equilibrium ¢(Ale) = 7 so the above condition becomes

2 s 21— 9¢
(1-— )¢G>7r1_¢s.

(6.1)

In an inflationary semi-pooling equilibrium, using the definition of ¢(Ale) (equation 3.1)

we have instead:

0¥ 1 1—-9¢
(R—1)¢S+¢G><1_E> <7r1_¢s—|—1—7r>. (6.2)

In either type of equilibrium, it is possible that commitment to tough grading makes
the school strictly better off.!> However, the conditions required for the two types of

equilibria tend to go the opposite directions of (6.1) and (6.2). In a pooling equilibrium,

15 Since equation (6.1) is independent of R, given any =« that satisfies it, by equation (3.4) we can
always choose R sufficiently close to 1 to have a poohng equilibrium. Further, observe that for any fixed
7 equation (6.2) reduces to (6.1) if R is such that p* = 1 by equation (3.4). Thus for any 7 that satisfies
equatlon (6.1), we can have a semi- poohng equilibrium that satisfies equation (6. 2) by choosing any R that
is just greater than the one that makes p* = 1 by equation (3.4).
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grade inflation is at the highest level. If this results from the high prior probability of
the favorable state, then commitment to tough grading can hurt the school: an increase
in 7 tends to reverse (6.1). Intuitively, commitment to tough grading can be too costly
because it often forces the school to give Bs to some of its good students. In a semi-pooling
equilibrium, grade inflation is limited due to a lower likelihood of the favorable state or a
greater concern for good students. The same two factors tend to reverse the inequality of
(6.2). In this case the benefit to the school from the commitment to tough grading is small
relative to its cost, and the school will not make such commitment even if it is credible.
Given that schools may not have the incentive to self-discipline, external inducements
may be necessary to curb grade inflation, which would be worthwhile if, for example, sorting
of workers i1s important for economic efficiency. One way of discouraging grade inflation
is to align the interest of the school more closely with the welfare of its good students
(increase R in our model). This may be achieved by tying a school’s funding more closely
to the long-term labor market performance of its students. Greater tax benefits for alumni
donations or increased public funding for schools for outstanding achievements of their
alumni will make it more in the interest of the school to ensure that the abilities of the
students are duly recognized by the market. Over the long run, this can encourage more

honest grading in schools.

7. Summary and Discussions

If grades convey information about the relative merits of students, why would schools have
the incentive to adopt overly liberal grading standards? The answer we propose is that
employers cannot fully distinguish between a situation in which a school is giving lots
of easy As and a situation in which the school simply has many good students. Indeed,
because a school with more good students has an incentive to give more As, employers use
a liberal grading curve as a signal to infer high overall student quality in the school. This
does not imply that grades will shoot to the roof, since schools also care about preserving
the value of As for its good students. We identify an equilibrium level of grade inflation in

this paper, and are able to show that honest grading or other kinds of grading strategies
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(such as random grading or grade deflation) are not reasonable equilibrium outcomes in
our setting.

Grade inflation helps mediocre students at the expense of good students. In a manner
similar to the central bank dilemma (Kydland and Prescott 1977), schools would gain if
they could commit to an honest grading policy. Our comparative statics results show that
schools with a smaller concern for its good students or schools with a higher chance of
having a large fraction of good student tend to engage in grade inflation more often.

In an environment with more than one schools, we show that grade inflation by one
school makes it easier for another school to fool the market with grade inflation. Thus
grade inflation policies are strategic complements, and this provides a channel that makes
grade inflation contagious. Nevertheless the availability of signals from other schools does
reduce the equilibrium level of grade inflation in our setup.

Grade inflation is a multi-faceted phenomenon, and we do not pretend to have covered
all grounds in this paper. Our model is an equilibrium model with no dynamics. It explains
why grades are too high, but says little about why they keep rising. One possible approach
to model the dynamics of grade inflation is to introduce ambiguity and reputation effects
as in central bank models of monetary inflation (Cukierman and Meltzer 1986; Rogoff
1987). We believe that the tradeoff between helping mediocre students and hurting good
students, as well as the signaling constraints needed to sustain equilibrium, will provide
the basic building blocks of a dynamic model.

To focus on the implications of rational expectations, one abstraction we have impose
is that employers have perfect information about the grading policy of a school (that
is, they observe e or t without error). We show that even in this case, there is room
for equilibrium grade inflation to occur. Nevertheless, introducing imperfect information
about a school’s grading policy may bring another incentive to inflate grades. Asin Lucas’s
(1973) model of aggregate supply, employers may not be able to distinguish between local
shocks (grades on the few transcripts they see) from aggregate shocks (the schools grading
curve). Then, schools may be able to reap short term gains from practicing grade inflation.

In this paper we focus our attention to the signaling aspect of competition. But

schools compete in other dimensions too. For example, if there are rents in a fixed number
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of desirable positions, good students may benefit disproportionately from a tight grading
policy in the competition for these positions. Furthermore, since grading policies affect the
relative well-being of different types of students, they have implications for the competition
for incoming students and for the sorting of students by schools as well. These interesting
questions have not been addressed in our present work.

Finally, we have not looked into issues related to the role of grades as motivator. A
paper by Costrell (1994) studies how educational standards affect students’ incentives to
exert effort. In that paper, lower standards (grade inflation) can reduce the effort of good
students while raising the effort of the marginal students. Incorporating student effort into

our model probably reinforces our conclusion about the welfare effects of grade inflation.
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