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Abstract

We show that a surprisingly simple mechanism can account for subjective per-
formance evaluation inflation. When a manager observes noisy signals of employee
performance and the manager strives to produce accurate ratings but feels worse
about unfavorable errors than about favorable errors, the manager’s selfishly optimal
ratings will be biased upwards. Both the uncertainty about performance and the
asymmetry in the manager’s utility are necessary conditions for performance evalua-
tion inflation. Neither factor alone generates any inflation. Moreover, the extent of
the bias is increasing in the variance of the performance signal and in the asymmetry
in aversion to unfair ratings. This result suggests that performance appraisals based
on well-defined unambiguous criteria will have less bias. Additionally, we demon-
strate that employer and employee can account for biased performance evaluations
when they agree to a contract, and they can use relative performance contracts to do

so even when they are unaware of the extent of the bias.

KEYWORDS: inflation, noisy signals, performance appraisal, ratings, relative

performance evaluation, subjective performance evaluation



1 Introduction

Subjective performance evaluations play an important role in labor markets. Often
times the difficulty of specifying all contingencies in labor contracts requires the addi-
tional monitoring of worker performance. In these scenarios performance evaluation
incentivizes worker effort [26, 32] and serves as an informational tool for the firm [21].
It is estimated that between 74 to 89% of firms have a formal performance appraisal
system [28]. Subjective performance evaluations also play an important role in worker
recruitment, with roughly half of all workers finding jobs through external references
24].

However, many researchers have found that subjective performance evaluations
suffer from leniency and rating-compression effects [32, 16, 14, 22]. In particular,
performance appraisal ratings are shown to display an extreme upward bias, with 60
to 70% of those being assessed rated in the top two categories of rating scales [4]. In
a tournament with employees ranked by third-party “referees”, this has generated a
Lake Wobegon Effect with almost everyone rated above average [25]. Performance
evaluations have also been shown to display a centrality bias with supervisors offering
ratings that differ little from the norm [32, 23]. Such compression effects seem to
be especially prevalent when ratings are a primary determinant of wages. Besides
reducing the informational value of performance evaluations, such biases distort wages
and can impact worker effort and firm productivity.

Given the prevalence of leniency bias, it has been suggested that managers con-



sciously inflate ratings in order to help workers, improve relations, or avoid conflict
[20]. But, we should not necessarily conclude that managers knowingly and intention-
ally give workers higher ratings than they deserve. We suggest an alternative, more
subtle explanation. Job performance measures inevitably suffer from some measure-
ment error [16, 27]. Social and contextual factors influence a manager’s perceptions
of employee performance [14, 19]. To construct a performance evaluation measure,
managers aggregate noisy signals of job performance with prior information about
employee competence [2]. Managers may prefer to issue accurate, unbiased ratings,
but may introduce bias in the face of imprecise performance measures because of
secondary preferences such as aversion to unfairly low ratings.

We show that this surprisingly simple mechanism can account for subjective per-
formance evaluation bias. Bias emerges when the manager is uncertain about worker
performance and has asymmetric fairness preferences. Previous work has demon-
strated the relevance of fairness preferences held by the employer or employee in the
design and implementation of contracts [13, 8, 5]. These preferences impact worker
effort in trust and gift-exchange settings [6], and support the use of unenforceable
bonus or trust contracts, or incomplete contracts, instead of standard incentive con-
tracts [8, 7]. Here, we hypothesize that managers’ fairness considerations support a
preference for accurate evaluations and that other considerations, such as employee
sympathy or workplace harmony [29, 12], are secondary. Nevertheless, if the worker
performance signal contains noise, then managers who feel differently about unfairly

positive evaluations and unfairly negative ones will provide biased ratings. If a man-



ager feels worse about unfavorable errors than about favorable errors, then the man-
agers selfishly optimal evaluations will display a leniency bias. This bias is generated
despite the fact that the manager strives to produce fair ratings. Moreover, the degree
of bias correlates with the noisiness of the performance signal and the asymmetry in
the manager’s fairness preferences.

After proposing our account for the leniency and compression effects in subjective
performance evaluations, we consider the effect of this bias on incentive contracts
involving sophisticated principals and agents. In particular, employers and employees
are shown to be able to correct for a performance evaluation bias if they are aware
of the extent of the bias. In addition, relative performance evaluations can allow the
parties to correct for the bias even without information about its extent.

The rest of the paper is organized as follows: Section 2 describes the model of
subjective performance evaluation. Section 3 applies this model to derive performance
evaluation inflation and compression effects. Section 4 examines the impact of biased

evaluations on incentive contracts. Section 5 concludes.

2 A Mathematical Model of Performance Evalua-

tion

A manager is tasked with evaluating a heterogeneous distribution of employees who
vary in their levels of competence. For simplicity, assume an employee (arbitrarily,
employee i) has true competence x; € R (expressible as a real number). Obviously,
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x; is unknown to the manager, but the manager does know that z; ~ N(Z,6?), i.e.,
that competence is normally distributed in the population with mean z and variance
0%2. This knowledge serves as the manager’s prior. The manager then observes a
signal of the employee’s performance y; ~ N (z;,0%). The signal depends of course on
the employee’s true competence, but has unbiased noise with variance o2. Thus, o
captures the uncertainty in the performance measure.

After observing the signal of employee performance, the manager issues a rating

z; € R to employee i. We assume the utility of the manager takes the form

Ny —z) ifz <y
U(z) = (1)

—(2z; —x;)  otherwise,

with A > 1. This reflects a scenario in which the manager would like to issue a
rating equal to the employee’s true competence, but the manager feels worse about
issuing a rating that is undeservedly low than about issuing a rating undeservedly
high. Presumably, the manager’s primary goal is to assign ratings fairly, but the
manager may also sympathize somewhat with the employee or may not want to
discourage the employee, or may wish to ingratiate him or herself with the employee.
These secondary goals produce an asymmetry in the manager’s utility function that
is captured by the factor A\. Note that if there was no uncertainty in the performance
measure, i.e., if ¢ = 0, the manager would know the employee’s true competence x;
and would issue a perfectly accurate and unbiased rating z; = y; = z;.

If the performance evaluation is used to determine employee compensation in a



tournament or in some other incentive contract, then the manager’s utility function
described by Equation 1 with A > 1 is appropriate when the manager is not the
residual claimant of the employee’s value added. Usually this is the case [33]. Of
course, it is just as straightforward to consider a manager who is personally responsible
for the compensation package determined by the evaluation. In that case, we might
well have A < 0 describing a myopic manager who wants to hold down compensation
or, if the manager has a reputation to protect or a strong fairness norm to abide by,

perhaps 0 < A < 1. When A < 1, the bias we find runs in the opposite direction.

3 Rating Inflation

A manager’s rating strategy is a function ¢ : R — R where z; = ((y;). The manager
updates her belief about the employee’s true competence using Bayesian inference.
She then chooses a rating contingent on this inference. Her selfishly optimal rating

maximizes her utility function.

Theorem 1 The rule for determining the rating z; is

02 0'202 )\—].
V= 2+ (g — ) ) QR (R— 2
Cly)) =+ (y $)0_2+02+ O_2+0261“ </\+1) (2)

A straightforward proof is in the appendix. Note that erf(-) is the error function,
which is necessary to express the cumulative distribution function of a normal distri-

bution.



The second term in equation (2) depends on the performance signal that the
manager observes. The normalization factor of 029—:02 appears because the performance
signal is inherently noisy and the manager should discount the magnitude of the signal
to account for this noise. The manager knows that the variance of performance signals
in the population is var(y;) = 0 + 6 whereas the variance of competence is only
var(x;) = 0. Thus, to balance dispersion caused by the noisy signal, an employee’s
expected rating conditional on his true competence is compressed towards the mean.

The last term in equation (2) is a bias. The manager’s best estimate of the
employee’s true competence after seeing the performance signal is z + (y; — f)af—iog,
but the manager adds into the rating this additional term that is positive for A > 1.
(In cases where the manager feels worse about undeserved high ratings than undue
low ones, we have A\ < 1, and we predict rating deflation. This might occur if ratings
determine compensation paid directly out of the manager’s pocket and the manager’s
preferences reflect a strong fairness norm along with some degree of self-interest.) The

size of this bias is increasing in o, in ¢, and in \.

We thus obtain the following predictions (for A > 1):

Corollary 1 An employee’s expected rating, conditional on his true competence x;,
1s increasing linearly in his competence, with compression towards the mean T and

leniency bias.

Corollary 2 The average rating in the population exceeds average competence and

s increasing in signal noisiness o, in employee heterogeneity 6, and in preference



asymmetry .

Corollary 3 The fraction of the population rated above average is greater than one
half and s increasing in signal noisiness o and in preference asymmetry A, but de-

creasing in employee heterogeneity 6.

4 Incentive Contracts

When offering an incentive contract with compensation based on a manager’s subjec-
tive evaluation, a sophisticated employer accounts for the manager’s biased ratings.
The employer (the principal) utilizes an incentive contract to align the incentives of an
employee (the agent) facing moral hazard in deciding how much effort to exert on the
job. When effort is not observable objectively, it is not directly contractible, and an
additional agent (the manager) may be tasked with evaluating the employee’s perfor-
mance. Employees may vary in their ability, and it may be impossible to distinguish
ability from effort generally.

Now, suppose employee (i’s) competence z; € R is the (weighted) sum of ability
and effort, x; = a;+pe;. Ability is normally distributed in the population with mean a
and variance 62, i.e., a; ~ N(a,6?). Effort ¢; € R is a choice variable for the employee.
As in Section 2, the manager observes a noisy signal of the employee’s performance
y; ~ N(z;,0%) and issues a rating z; € R to maximize utility given by Equation (1).

The rating z; is contractible performance measure, whereas neither competence

nor effort is contractible, and their effect on total firm value is too diffuse to be a



useful measure. A contract between the employer and the employee will specify the
wage as a function of the manager’s rating, w; = f(z;). For illustration, we suppose
the value to the firm of the employee’s contributions is V(z;) = e*i. We adopt
this exponential functional form because it seems reasonable that value created is
convex in competence, as the marginal productivity of effort should be increasing in
ability, and because it guarantees that the employee’s value is positive. We suppose
employee utility is an additively separable function of wealth and effort exertion.
We consider risk averse employees with Bernoulli utility for wealth In(w;) satisfying
constant relative risk aversion. The cost of effort c¢(e) is increasing and convex, with
lime_._. c(e) =0, lime_.,_, c'(e) = 0o, and ’(e) > 0 for all e. Thus, Ug(w;,e;) =
In(w;) — ¢(e;). The employer’s profit is II(z;, w;) = V(z;) — w;.

We assume the employee (and obviously the employer as well) does not know his
own ability when agreeing to a contract (as in [35]). The employee then discovers his
type after agreeing to a contract, but before deciding how much effort to exert on the
job. If agents knew their type before agreeing to a contract, there would be adverse
selection in choosing from a menu of contracts, with low-ability types trying to imitate
high-ability types and high-ability types trying to distinguish themselves (c.f. [3, 18,
31, 34]). It would be efficient for employees to sort themselves and avoid exposure to
the uncertainty surrounding their true ability, and we expect employees would obtain
credentials to signal their ability [17]. As we are interested in retaining heterogeneity
in employee performance, we consider the case in which sorting contracts by ability is

impossible. While we would generally assume that agents know their own type when
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one’s type determines one’s preferences, in models in which one’s type refers to one’s
quality, it is quite reasonable to assume a lack of self-knowledge [15].

We consider contracts of the form w; = ae®* with o > 0 and 3 > 0. We suppose
that the labor market is competitive and there is just a single employer. In equilibrium
employees are indifferent between accepting the contract or taking an outside option
with utility normalized to 0. The employer offers the contract that maximizes its

profit subject to this constraint.

Theorem 2 In equilibrium, restricting to contracts of the form w; = ae%, the em-

ployer offers (and the employee accepts) a contract with

[ = arg max {ek(“f*p(cl)l(ﬁpo;je?)) — ec((cl)l(ﬁpcfﬁe?))*ﬁf} (3)

B>0
) ) (4)

All employees exert effort e* = (c’)f1 <ﬁp029—;2>. The optimal effort level is inde-

and

a = exp <c(e*) —f

S o262 1 A—1
a+ pe ———er —_—
P 02 + 60? A+1

pendent of ability. Employee competence is normally distributed, x; ~ N(T,0?), with
mean T = a + pe*. The manager’s rating function for determining z; is given by

Equation (2).

The proof, which relies on backward induction, is in the appendix.

The employer and employee can account for bias in the manager’s performance
rating when they agree to a contract, but doing so requires a priori knowledge of the
extent of this bias. In particular, the contract parameter a depends on A, which spec-
ifies the manager’s sympathies for the employee. In general, A may not be observable
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to the employer or the employee at the time of contracting. In such situations, the

parties can use a relative performance contract to get around this lack of information.
Observe that the contract w; = @Ge’*~? is equivalent to w; = aef? for & = ae®.

The average rating given by the manager is z =z + 20"22—4?;2 erf ! (:\\—j&) Thus, we

obtain the following corollary:

Corollary 4 In equilibrium, restricting to contracts of the form w; = &eP*=2) the

employer offers (and the employee accepts) a contract with 5 as in Equation (3) and

a = e The manager’s ratings, employee effort, and compensation are the same

as in Theorem 2.

Note that the parameters of the relative performance contract described in Corollary 4
do not depend on A. Thus, if A is unknown, the employer can just as well offer a

relative performance contract with & = ") and 3 as in Equation (3).

5 Conclusion

Noise in the performance signal and a stronger aversion to unfairly low ratings than to
overly high ones together bring a manager to inflate performance evaluation ratings.
We need not assume the manager desires an inflated profile of ratings. The manager
may well wish to have accurate, unbiased ratings, but if noisy signals are inevitable,
the manager may still introduce an upward bias to counteract the inherent imprecision
of the performance signal. Both the amount of noise in measuring performance and
the degree of asymmetry in preferences over ratings error contribute to the size of the
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bias in the manager’s selfishly optimal rating. This suggests that extreme leniency
in performance evaluation can be mitigated by defining more concrete, unambiguous
evaluation criteria.

Relative performance evaluation may be part of an optimal contract for deter-
mining employee compensation as it provides incentives for risk-averse employees to
perform well even when absolute performance signals are noisy [11, 10, 17, 30]. Some-
times a performance signal directly determines compensation, but often a subjective
judgment of employee performance must be made [1]. In such cases, a manager’s in-
centives will influence the rating given to the employee [33]. An incentive compatible
mechanism for the manager to report unbiased performance signals must go beyond
simply creating a preference for accurate ratings. A manager with any other-regarding
preferences will still introduce bias into the performance evaluation to the extent the
performance signal is imprecise and noisy. Use of subjective performance evaluation
in determining compensation thus depends on identifying clear and concrete perfor-
mance standards. The bias introduced into a subjective performance evaluation can
be accounted for by a sophisticated employer or employee when agreeing to a con-
tract determining compensation. When the manager’s sympathies cannot be precisely
identified a priori, a cardinal tournament can mimic a traditional contract without
requiring this information. Thus, relative subjective performance evaluation appears
to be more robust to incomplete information than traditional contracts based only

on subjective evaluation of a single agent’s performance.
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Appendix

Proof of Theorem 1

Straightforward application of Bayes’ Law yields the posterior density p(x;|y;) ~

N(z+ (yi— ) A e ) (see 9], pg. 46). For a given y;, the expected utility from

rating z; is
E[U(z)] :/ —(zi — m) p(@ilys) dvs + / =i — 2) p(4]ys) d;.

The first order condition for a selfishly optimal rating is then

d =
—EU(z)] = —/ plaily:) da; + A/ p(zily:) dx;
1 5 —T— (i — 1)t
—A—(A+1)= [1+erf Wi — 7 0.
2 0202
02402

Equation (2) is found by inverting to solve for z;. |}

Proof of Corollary 1

Integrate over the performance signal to find that an employee’s expected rating

conditional on his true competence x; is
_ 02 [ 0262 G (A1
EC(yi) | z] = 95+(9Ci—37)02—+92 + 202+92 erf ()\—H) i

Proof of Corollary 2

Integrating over the performance signal and the competence level reveals that the

average rating in the population is * + 2;;’:?622 orf 1 ( i_:ui ) i
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Proof of Corollary 3

As there is a normal distribution of performance signals across the population, the

fraction of employees rated above average is

Pr(z > 0) = @(\/E% erf ! (i—:)) - % [1+erf (% erf ™! (;—;D)} 1

Proof of Theorem 2

Given that x; ~ N(z,6?), we obtain the manager’s rating funtion in Theorem 1.

Given the contract parameters and the manager’s rating function, an employee
with ability a; chooses effort e; (and thus competence z; = a; + pe;) to maximize
E [ln (aeﬁg(yi))} — c(e;) where y; is of course a stochastic function with mean z;.
The first order condition is then ﬁpgf—ip = (e;). The convexity of ¢(-) implies
this is indeed a maximum of expected utility, and the range of ¢(-) from 0 to oo
guarantees that there is a solution: ¢; = (¢/)™' (ﬁpaf—;z> for all 7. We denote this
equilibrium effort level e*. Because ability is normally distributed across employees
and all employees choose the same effort level regardless of ability, competence is then
also normally distributed.

An employee’s expected utility if he agrees to the contract (not knowing his own

ability) is

T 9202 erf~1(2=1
UE —In ((JJ@B( +\/202+92 f (,\+1>>> —C<€*),

after averaging over his ability and the signal the manager receives. In a competitive
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labor market with an outside option yielding 0 utility, Uz = 0. Thus,

_ 026? (A1 o
1H(C¥) + ﬂ (.T + 20_2—_|_92 erf </\——|—1)> — C(@ ) = 0.

Solving for « yields Equation (4).

The employer determines 3 (and implicitly ) to maximize expected profit. We
integrate with respect to the cumulative distribution functions Py, (y;|z;) and P,(a;)
for the manager’s signal given employee competence and for employee ability to find
expected profit:

202 A—1

o S o « i —T % T 2 590 erf_l N1
11(5) :/ / eFlatrem (D) () eﬁ((y 7t +\/ e (5 )> dPy)x(yilai+pe”) dPy(a;)

o2

:ek<a+§+pe*(ﬁ)) — () 65((7+§)$+Ej+\/2§2ﬁ§2 erffl(i_l))

+
-

o262 A—1

:ek((‘w%ﬂ;e*(ﬂ)) B a(ﬂ) €B<§+f+\/202+92 erf—l(ATl))

Plugging in for the functions e*(3) and a(f), we have

Ti(5) = Mot 5 (i) _ (7 (3ri) ) 455

To guarantee I1(3) attains a maximum on 3 € [0, 00), we show that limg .., II'(B) < 0.

The derivative is

— 292 4 per 92 1 a0 62 \> 1 62
T(5) = 5 +0e®) (2 _ e ®)8% 5,2 )
(B)=e & % 4 02 ex(B)) € Br o2 +602) eq(f)) - 9

Because ¢(-) is convex, c(e*(/3)) grows faster than e*(3) when 3 is large. The second

term, carrying a minus sign, dominates. Thus, Equation (3) is well-defined. |}
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