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Abstract

Organizations can use subjective performance pay when verifiable performance mea-
sures are imperfect. However, this gives supervisors the power to direct employees towards
tasks that mainly benefit the supervisor rather than the organization. We cast a principal-
supervisor-agent model in a multitask setting, where the supervisor has an intrinsic pref-
erence towards specific tasks and may receive soft information on the agent’s efforts. We
show that subjective performance pay based on evaluation by a biased supervisor has the
same distorting effect on the agent’s effort allocation across tasks as incentive pay based on
an incongruent performance measure. Combining incongruent performance measures with
biased supervision can mitigate, but does not always eliminate this distortion. We apply our
results to the choice between specialist and generalist middle managers, where a trade-off
between monitoring ability and bias arises.
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1 Introduction

In many organizations, middle managers’ assessment of employees’ performance is an important
determinant of bonus pay and career prospects.! If verifiable performance measures are imper-
fect, subjective performance evaluation may provide a more accurate assessment of employees’
performance, thereby providing better incentives for employees. On the other hand, subjective
performance evaluation can be manipulated, weakening the link between actual and reported
performance. Furthermore, their role in determining pay and promotion opportunities gives
managers (more) power over their subordinates. Earlier work has shown that performance pay
based on middle managers’ evaluations can be prone to favoritism (Prendergast and Topel 1996,
Bol 2011, Dur and Tichem 2015), collusion (Tirole 1986, Vafai 2010, Thiele 2013), extortion
(Laffont 1990, Vafai 2002, 2010), and a lack of incentives or ability to monitor (Gibbs et al.
2004, Bol 2011, Kamphorst and Swank 2015).

In this paper, we study subjective performance pay in a principal-supervisor-agent model,
where the supervisor uses her discretionary power to pull the agent towards tasks that benefit
the supervisor more than the organization. The agent exerts effort on multiple tasks, which is
unobserved by the principal. Depending on her monitoring ability, the supervisor may receive
soft information on the agent’s efforts. The supervisor provides a report on the agent’s perfor-
mance to the principal, which can be used in determining the agent’s incentive pay. Crucially,
we assume that the supervisor has an intrinsic preference for particular tasks exerted by the
agent. This makes that she overemphasizes these tasks when providing directions to the agent.
Anticipating that not living up to the supervisor’s expectations results in a bad evaluation, the
agent works towards the supervisor’s goals. As a consequence, akin to the standard multitasking
model (Holmstrom and Milgrom 1991, Baker 1992, 2002), we show that the principal optimally
sets weaker subjective performance pay when the supervisor’s preferences are less aligned, as

well as when the supervisor has lower ability.?

'For instance, Eccles and Crane (1988), Gibbs (1995), and Bol (2011) document the use of subjective per-
formance evaluation in (financial) service firms, Breuer et al. (2013) in a large call-center, Gibbs et al. (2004)
in car-dealerships, Woods (2012) in an internal audit firm, and Medoff and Abraham (1980) in manufacturing
firms.

2Supervisors can also use their power to affect (the behaviour of) employees in ways that are not directly
linked to employees’ tasks at work, e.g. by engaging in bullying, extortion, (sexual) harassment, etc. Our interest



This changes when the principal has access to a verifiable, but possibly incongruent, perfor-
mance measure. To structure ideas, consider a salesman of a local store owned by a retail chain.
The store’s manager is an active member of the local community, so that she cares a lot about
her store’s reputation for providing good service. The salesman contributes to long-run store
performance through sales effort and service effort. The latter does not contribute directly to
short-run sales, but increases the reputation of the local store, which has long-run benefits to
the retail chain. The manager monitors the salesman’s efforts, but the chain’s headquarters only
observes sales. If headquarters uses the salesman’s sales figures to provide incentive pay, he will
focus disproportionately on sales at the expense of service. Alternatively, headquarters could
relate the salesman’s pay to his performance evaluation as provided by the store manager. How-
ever, in evaluating performance, the manager will put too much emphasis on service provision,
inducing the salesman to exert suboptimally low sales effort. Combining verifiable sales figures
with subjective performance evaluation in the salesman’s bonus plan brings several advantages.
First, sales targets constrain the store manager in emphasizing service at the expense of sales.
Second, the use of subjective performance evaluation allows the manager to pull the salesman
away from the disproportionate focus on sales induced by sales targets. Third, the sales figures
provide additional information on the salesman’s efforts, allowing for better monitoring.?

We show that by offering bonus pay conditional on achieving both a performance target and
a favorable subjective evaluation, the principal may mitigate the distortion that arises when
using either objective or subjective performance pay exclusively. This relates to the literature
on contracting with multiple incongruent performance measures (Feltham and Xie 1994, Datar
et al. 2001, Budde 2007), where it has been shown that full congruence can be achieved if the
number of verifiable measures meets or exceeds the number of tasks. Even when all measures
are biased towards the same task, congruence is feasible by placing a negative weight on the
most biased measure. In contrast, we show that this does not hold when some measures are

subjectively determined. Placing a negative weight on the subjective evaluation is ineffective.

lies with supervisors’ incentives to provide misaligned directions regarding employees’ efforts at work.

$Manthei and Sliwka (2014) provide a subset of local managers of a retail bank, who previously allocated
bonus pay based on subjective assessment, with individual sales data of their employees. This increased both
employees’ sales activities and profit.



If a good evaluation would have a negative effect on the agent’s compensation, the supervisor
could still direct the agent towards the tasks she considers important by threatening to provide
a good evaluation unless the agent follows her directions. Hence, congruence is not feasible
when the supervisor is more biased than the verifiable performance measure.

When the verifiable performance measure and the supervisor are biased towards different
tasks, the principal implement non-distorted efforts, unless either the supervisor’s monitoring
ability is low or the performance measure is unreliable. We model the latter as the probability
with which the agent can ex post costlessly manipulate measured performance.* If this proba-
bility is too high, the supervisor ignores the principal’s performance target and induces her most
preferred effort allocation. Similarly, if the supervisor’s ability is too low, the agent ignores her
instructions and meets the performance target at lowest effort cost by working purely towards
measured performance. To prevent these outcomes, the principal must allow for some bias in
effort allocation and optimally reduces the agent’s incentive pay.

The key assumption of our model is that the supervisor has intrinsic preferences over the
agent’s tasks, which may differ from the principal’s relative valuation of these tasks. Such
preferences could be driven by private benefits, by career concerns, or by professional norms. The
supervisor may overemphasize providing input into her own work, or overemphasize tasks that
benefit the supervisor’s unit at the expense of activities that benefit other units. Alternatively,
the supervisor may intrinsically consider particular tasks more important, as in e.g. Akerlof
and Kranton (2005) and Prendergast (2007). In Guth and Macmillan (1984), middle managers
admit to making decisions that are not aligned with corporate strategy and goals, in order
to protect their self-interest. Burgelman (1994) argues that in the 1980s, Intel had to change
corporate strategy after middle managers made resource allocation decisions that went against
the initial strategy. Our analysis shows that misaligned middle management may, but need not

be detrimental for firm performance, depending on the available performance measures.

'Examples of manipulation of performance information abound. Nagin et al. (2004) study monitoring of
call-center agents who can falsely report sales. Alternatively, employees may be able to influence the timing of
sales around target commencement dates, as documented by Asch (1990), Oyer (1998), Courty and Marschke
(2004), and Larkin (2014). In the accounting literature, manipulation of information is an important theme,
ranging from earnings management to accounting fraud (see e.g. Holthausen et al. 1995, Efendi et al. 2007, and
Goldman and Slezak 2006)



Supervisor’s biased preferences over tasks differ from interpersonal preferences such as al-
truism, spite or favouritism, as in Prendergast and Topel (1996), Giebe and Giirtler (2012),
and Dur and Tichem (2015). Typically, interpersonal preferences mute the incentive effect of
subjective performance pay by weakening the link between employees’ effort and pay, and can
explain the well-documented leniency bias in performance appraisal (Jawahar and Williams
1997, Prendergast 1999, Bol 2011). When the supervisor has better information about per-
formance than employees, she may provide overly positive evaluations attempting to increase
employees’ perception of their ability (Suvorov and Van de Ven 2009, Zabojnik 2014, Kamphorst
and Swank 2015). In our framework, biased supervision reduces the value of subjective per-
formance pay through misallocation of employees’ efforts across tasks. Miiller and Weinschenk
(2015) consider persistence of a supervisor’s opinion regarding employees’ performance. This
induces higher effort in early periods at the expense of later periods, which need not be costly
if the principal responds by setting weaker (stronger) incentives in early (later) periods.

Most earlier work on combining subjective and objective performance measures considers
subjective evaluation by the principal (Baker et al. 1994, Schmidt and Schnitzer 1995, Pearce
and Stacchetti 1998, Budde 2007). Following Bull (1987), the emphasis lies on self-enforcing
relational contracts, where the size of the subjectively determined bonus is restricted by the
principal’s incentive to give low evaluations despite good performance in order to save on bonus
payments. Thiele (2013) shows that in this setting delegation of subjective performance evalu-
ation to a supervisor also entails low-powered incentives, in order to prevent collusion. Follow-
ing Tirole (1986), collusion is the main issue studied in static three-tier hierarchy models; for
overviews see Laffont and Rochet (1997) and Mookherjee (2013). We assume away the problem
of collusion in our static model by assuming that side-contracts are not enforceable.

Most related to our work are Laffont (1990) and Vafai (2002, 2010), who study abuse of
authority by the supervisor. In a setting with verifiable information on team output, Laffont
(1990) shows that a supervisor can extort side-payments from her subordinates by threatening
to misreport their individual performance. In response, the principal optimally distorts the
agents’ incentive pay by reducing the weight on individual performance relative to the weight

on team output. In Vafai (2002), the supervisor can decide to conceal hard information on



the agent’s performance from the principal. This allows the supervisor to demand a bribe
from the agent when performance is good. Preventing this abuse of authority requires that a
good performance report yields the same pay for the agent as a report without performance
information, which hampers incentive provision. Vafai (2010) extends the analysis to possible
side-payments between the principal and the supervisor. In our setting, abuse of authority arises
from the supervisor’s soft information on the agent’s efforts and materializes in a distorted effort
allocation. We analyze how the principal can use imperfect verifiable performance measures to
constrain this abuse of authority.

We use our results to contribute to the debate on the relative merit of specialists and gen-
eralists in managerial positions. Garicano (2000) considers task allocation between employees.
He argues that more able agents should be assigned to higher hierarchical positions, so that
lower-level generalists can screen for tasks that can only be properly conducted by specialists.
In contrast, Ferreira and Sah (2012) consider communication and argue that generalists should
be higher in the hierarchy to facilitate information transmission with lower-level units consisting
of (different) specialists. Prasad (2009) argues that in a setting where tasks are complements,
generalists are more likely to work on multiple tasks than specialists. He finds supporting
evidence among non-academic researchers in the US, for whom the probability of getting man-
agement tasks is decreasing in past research success. We complement this work by focussing on
supervisors’ monitoring role.

We argue that while specialists may have better monitoring ability, they may also have more
biased preferences (for instance arising from professional norms). In the absence of verifiable
performance measures, this gives a trade-off between the strength of subjective performance
incentives and the distortion induced in the agent’s efforts. The availability of a verifiable per-
formance measure decreases both the cost of supervisor bias and the benefit of higher monitoring
ability. We find that the first effect typically outweighs the second effect, implying that better
performance measures increase the attractiveness of specialist supervisors.

In the next section, we set up the model. We analyze benchmark cases in Section 3 and the
full model in Section 4. In Section 5, we apply our framework to the choice between specialists

and generalists for supervisory positions. Section 6 concludes.



2 The model

We consider a principal-supervisor-agent model in which all players are risk neutral. The prin-
cipal (P) employs one agent (A) and one supervisor (S). The outside option utility of both the
agent and the supervisor is zero, and they are both protected by limited liability such that
wa > 0 and wg > 0, where wy (wg) is the total wage payment to the agent (supervisor).®

The agent works on two tasks ¢ € {1,2}. The principal values the two tasks equally, and his
utility is given by

Up=e1+ e —wa —wg (1)

where ¢; is the agent’s effort in task 7. The agent’s utility is given by:

Us=ws— = (e1)” — = (e2)” (2)

The principal cannot observe the agent’s efforts. There is a verifiable performance measure of
the agent’s efforts, which is imperfect in two ways akin to the dimensions of distortion and noise
in e.g. Feltham and Xie (1994) and Baker (2002). First, the performance measure is biased

towards one of the tasks. The level of measured performance m is given by

m(e1,e2) = per + (1 — ) ea (3)

with ¢ € [0,1]. Hence, if ¢ # %, the relative importance of the two tasks in determining
measured performance differs from the relative valuation of the tasks by the principal. Second,
the performance measure is not perfectly reliable. We model this as follows. After choosing
efforts, with probability 1 — ¢ the agent can costlessly manipulate measured performance into
showing any level of m as preferred by the agent. The principal cannot detect this type of

gaming.5 As discussed below, the use of a less reliable performance measure (lower ¢) implies

Limited liability also implies that the principal cannot sell the firm to either the supervisor or the agent.

5The assumption of (un)reliability provides a tractable way of introducing a second dimension of performance
measure imperfection into our model (on top of the bias). This allows us to compare our results with earlier work
that studies the trade-off between distortion and noise in performance measures. Alternative ways of modeling
unreliability yielding equivalent outcomes include a setting where the agent can always costlessly manipulate
measured performance while the principal detects gaming with probability ¢, and a setting where the objective
performance measure fails to provide any measured performance with probability 1 — q.



higher rents for the agent.

The only role of the supervisor is to monitor the agent. With probability p, the supervisor
observes effort levels e; and ey as chosen by the agent. We interpret parameter p as the
supervisor’s effectiveness in monitoring the agent. The supervisor’s information is soft and
cannot be made verifiable. The supervisor creates a verifiable report r regarding her assessment
of the agent’s performance, which can provide a basis for (subjective) performance pay. It
follows that the supervisor’s report is cheap talk: she can provide any report independent of the
agent’s actual efforts.” Before making her report, the supervisor observes measured performance
m.% She does not observe directly whether the agent manipulated measured performance (but
can infer this when observing effort).

Crucially, we assume that the supervisor cares about the tasks performed by the agent. As
discussed in the Introduction, these preferences may stem from career concerns, professional

norms, or intrinsic care for the tasks’ output. The supervisor’s utility is given by:

Us =ws +ner + (1 —n)ez (4)

where n € [0, 1]. Hence, the supervisor has biased preferences relative to the principal’s valuation
of tasks whenever n # %.9 Note that the supervisor does not incur monitoring cost.

The above implies that the agent’s wage can depend on both measured performance m and
the supervisor’s report r. For expositional reasons we explicitly distinguish between purely
objective performance pay b(m) and subjective performance pay c(m,r), such that the agent’s
wage equals wa(m,r) = b(m) + c¢(m,r).!® The supervisor’s wage could also depend on m.

However, we show in Section 4 that the principal optimally abstains from providing incentive

"This differs from Tirole (1986) and Vafai (2010), where the supervisor reports either the true (outcome of
the agent’s) efforts or reports that she received no information.

8Supervisors typically have access to the verifiable performance information when evaluating employees. For
instance, Bol (2011) shows that the form supervisors had to fill out contained both verifiable and subjective
items, where the items based on verifiable measures came with strict guidelines on how to translate performance
into rating. The results are qualitatively similar when assuming that the supervisor does not observe m before
determining 7.

9Tn our analysis, only the relative weights of the supervisor’s preferences over tasks matters, not the absolute
level. Hence, we could multiply the last two terms of (4) with the same parameter without affecting results.

'90n top of this, the principal may offer fixed wage a to the agent, so that wa = a+ b(m) + c¢(m, ). However,
our assumption of limited liability (w4 > 0) makes that the principal always sets a = 0. It also implies that the
agent’s participation constraint is always fulfilled.



pay to the supervisor. Hence, given limited liability, the principal optimally offers wg = 0,
which the supervisor accepts.!!

Provided that the agent’s wage depends on the supervisor’s evaluation, the supervisor can
make demands to the agent. We assume that side-contracts are not verifiable (neither between
the supervisor and the agent nor between the supervisor and the principal).!? Instead, the
supervisor and the agent engage in an implicit agreement. As the supervisor does not bear the
cost of the agent’s bonus pay, she is ex post indifferent between providing different subjective
evaluations. We assume that the supervisor adheres to the implicit agreement. Given that the
supervisor’s evaluation is cheap talk, her demands have most influence when she promises to
provide evaluations such that her report has a maximal effect on the agent’s wage. Without loss
of generality, we assume that the supervisor demands effort levels e; and ez, and promises to
provide in return the report that yields the highest wage (given measured performance m). If
the supervisor learns that the agent did not adhere to the demand, she provides the report that
yields the lowest possible wage. We assume that if the supervisor is unsure about the agent’s
efforts, which happens when she does not observe effort and measured performance m is in
line with demanded performance (which could be the result of manipulation), she provides the
report that yields the highest subjectively determined bonus.!® Effectively, this implies that the
supervisor will provide one of two reports. Hence, without loss of generality, we can reduce the
set of possible reports to r € {rq, g}, where r¢ (rp) denotes a ‘good’ (‘bad’) report. Note that

the cheap-talk nature of subjective evaluation implies that a demand to disclose the exact effort

" Our assumption of supervisor’s limited liability (ws > 0) implies that the principal cannot acquire the rents
from intrinsic utility obtained by the supervisor. We make this assumption to ensure that the optimal contract
as designed by the principal is aimed at optimizing the agent’s incentives. It implies that when the agent’s efforts
are verifiable, the principal optimally induces balanced efforts, e; = ez. If, instead, the supervisor’s participation
constraint would be binding, the principal would optimally demand biased efforts to increase the supervisor’s
intrinsic utility, which facilitates rent extraction by the principal. Apart from this difference, all results derived
below are qualitatively similar.

12This makes collusion non-sustainable. The bonus is paid to the agent after the supervisor has reported to
the principal, implying that the agent has no incentive to transfer part of the bonus to the supervisor. Collusion
is studied by e.g. Tirole (1986), Vafai (2002, 2010), and Thiele (2013).

13This assumption implies that ineffective supervision (low p) yields rents to the agent. Alternatively, the
supervisor might send any report that yields a lower bonus, including a report that explicitly states that she is
unsure about the agent’s efforts. Then, the principal could eliminate the agent’s rents by offering wa(m) = 0
after any such report. In equilibrium, neither the agent’s efforts nor the principal’s payoff would depend on p.
All other results would be qualitatively similar. This assumption on the supervisor’s reporting strategy allows us
to study the effects of ineffective supervision.



levels is ineffective. In other words, it is possible to interpret rg as r(e = e”’) denoting a report

which states that the agent has exerted effort e’ as demanded (and rewarded) by the principal.
However, the cheap-talk nature of r implies that the supervisor can also report r(e = el ) when
in fact e # e,

The timing of the game is as follows:
1. The principal offers the agent a contract, determining wa(m,r).

2. The agent accepts or rejects the contract. If the agent rejects, all players receive their outside

option payoff.

w

The supervisor demands effort levels {ﬂ , €2 } from the agent.

=~

The agent chooses effort, which is observed by the supervisor with probability p.
5. With probability 1 — g, the agent can manipulate measured performance m.
6. The supervisor observes m and sends report r € {rg,rp}.

7. Payoffs are realized.

3 Benchmarks

3.1 Complete information

Suppose the principal can contract on effort directly. Neither the supervisor nor the performance
measure have any use in this case. The principal demands the effort levels that maximize his
utility (1) subject to the agent’s participation constraint U4 > 0, where Uy is given by (2).
Ignoring the supervisor’s intrinsic utility, this gives first-best levels of effort e; = e5 = 1. The
participation constraint of the agent is satisfied by setting wa = 1 if and only if e; = e5 =1
and w4 = 0 otherwise. This results in Up = 1 and U4 = 0. Hence, in the absence of moral

hazard problems, the principal optimally induces the agent to balance effort levels across tasks.

3.2 Pure objective performance pay

In the absence of subjective performance evaluation, the model is a standard multitasking
model. Without loss of generality, we assume that the principal offers the agent a fixed bonus b

if measured performance (3) is above a specified target, m > m, and no bonus if m < m. Using



backward induction, if the agent gets the opportunity to manipulate measured performance, he
secures his bonus by setting m = m if his true performance is below m.

In choosing effort, the agent derives no benefits from outperforming the principal’s target m.
Hence, conditional on meeting the principal’s target, the agent’s optimal effort levels maximize

(2) subject to m (e1,e2) = m. This gives

= —SO m
T P e ®)
R TS )

It follows that e; = ey only when ¢ = % If p # %, the agent provides more effort on the

task that impacts measured performance m most. Given that the agent satisfies m = m, he

optimally chooses an effort combination such that

1—
“2_~7% (PMR)

€1 ¥

which we refer to as the Performance Measure’s Ratio (PMR).

If the agent decides not to meet the performance target m, he only receives bonus b if he can
manipulate measured performance, which happens with probability 1 — ¢. As this probability
is independent of effort, optimal effort is zero. Hence, using (2), the agent chooses to meet the

performance target if
1 1
S —;; N - (7)
292 + (1 - ¢)?

which shows that the agent’s rents (1 — ¢)b are decreasing in the reliability of the performance
measure.
The principal chooses b and m to maximize his utility (1) subject to the agent’s incentive
compatibility constraint (7), which yields the following solution:
q
(8)

1
2024+ (1-¢)?
q

E
I

10



The principal sets a lower bonus when the performance measure is more biased, leading to
a reduction in total efforts. The optimal performance target is independent of ¢. Measured
performance is convex in the distortion through its effect on the agent’s effort ratio (PMR).
Yet, in determining the optimal performance target, this effect is exactly offset our linear-
quadratic framework by the effect of the distortion on the optimal total efforts through bonus

b. Equilibrium payoffs are given by

0 1 q(1—q)

Uy = 573 5 (10)
e*+(1-9)
1 q

ug = - (11)
202+ (1 - ¢)?

The principal benefits from having a more effective and better aligned performance measure, as
Up increases in ¢ and decreases in |% — ¢|. For a given ¢, the sum of Uy and Up is maximal

when ¢ = 1, reflecting that the principal sacrifices surplus to reduce the agent’s rent when ¢ < 1.

3.3 Pure subjective performance pay

Without objective performance measures, incentive pay is solely based on the supervisor’s sub-
jective report r. In the implicit agreement between the supervisor and the agent, the supervisor
promises to provide a positive report to the principal if the agent performs at least effort levels
e1 and ez. The agent follows the supervisor’s demands when a good report yields a sufficiently
higher bonus than a bad report. Given limited liability, the optimal incentive scheme has wage
zero after a bad report, ¢(rp) = 0. Below, we denote ¢(rg) = c.

The least costly way for the agent to satisfy the supervisor’s demands is to provide exactly
the demanded effort levels. If the agent decides to exert lower effort levels, he only receives the
bonus when the supervisor does not observe the agent’s efforts, which happens with probability
1 — p. In this case, the best alternative is to provide no effort at all. Hence, the supervisor sets

e1 and ez to maximize her utility (4), subject to the agent’s incentive compatibility constraint:

1 1
0—5212—52222(1—29)0 (12)

11



The incentive compatibility constraint binds as the supervisor values additional effort. The
agent’s rents (1 — p)c decrease in the supervisor’s effectiveness p. The supervisor’s optimal

effort demands are given by:

_ 2pc

LT Wi (13)
_ _ 2pc

e = (1-n) poRT— (14)

It follows that e; and ez are increasing in bonus c¢ and in the supervisor’s effectiveness p.
Both allow the supervisor to make stronger demands. Furthermore, the supervisor induces the

agent to focus disproportionately on her preferred task, demanding effort levels such that:

€92 1—77
=1 SR
P (SR)

which we will refer to as the Supervisor’s preferred effort Ratio (SR).

It follows from (13) and (14) that for given ¢ and p, the principal’s valuation of implemented
efforts, e; + eg, is higher when the supervisor’s preferences are more aligned with the principal,
i.e. when 7 is closer to % Hence, a more aligned supervisor induces higher total effort for a
given bonus, which benefits the principal.

The principal chooses ¢ to maximize utility (1), taking into account the supervisor’s effort

demands (13) and (14). The optimal subjective bonus is given by:

=22 (15)

202 4+ (1-n)

The bonus is increasing in p, as more effective supervisors leave fewer rents to the agent. The
bonus decreases in the disalignment between the supervisor and the principal, as more disaligned

supervisors use their discretionary power to induce more distorted effort levels.'* Equilibrium

M For this effect, it is crucial that the supervisor’s information is soft. If, instead, the supervisor would obtain
hard information on the agent’s effort, the principal could condition the payout of the bonus to the agent on the
supervisor’s report showing balanced efforts. Combined with a bonus for the supervisor for reporting the (hard)
information, the principal could induce balanced efforts, independent of the supervisor’s preferences over tasks.
Subjective performance evaluation in firms as described in the literature (see footnote 1) seems well in line with
the assumption that supervisors base their evaluation (partially) on soft information.

12



effort levels are given by:

np

T A "
1—
€2 ?72(+ (177_)];7)2 (17)

Hence, if p £ 1 orn # %, effort provision under subjective pay for performance is below first-best

levels. The agent’s and principal’s equilibrium payoffs are given by:

1 p(l-p)

Ut = c———— (18)
2n2+ (1-n)°
1 p
gt = & 19
d 2n2+(1-n)° ()

Note that the payoffs of the agent and the principal are identical to their payoffs when using
pure objective pay for performance (see (10) and (11)), with p =g and n = ¢ (or n =1 — ).
The principal responds to biased supervision by reducing subjective performance pay, as in
case of incentive pay based on the incongruent verifiable performance measure. Hence, biased
supervision is as harmful for the principal (and the agent) as an incongruent performance
measure.!?

In equilibrium, the supervisor’s utility is independent of her bias: Ug = p. The higher utility
attained by a more biased supervisor for a given bonus c is exactly offset by the reduction in the
bonus set by the principal. Strictly speaking, this implies that allowing for collusion through
side-contracting between the agent and the supervisor would not affect the outcomes above.
Given a side-contract stipulating a payment from the agent to the supervisor following report
rq, the supervisor would ex post always provide report r¢ independent of the agent’s efforts.
This eliminates the agent’s incentive to exert effort. Hence, as the supervisor’s equilibrium

utility is (weakly) higher than the bonus for the agent, the supervisor would not agree ex

ante to send report rg in exchange for receiving part of c.However, none of the results above

'5Tf the supervisor’s bias is private information, such that the principal only knows the distribution of 7 but
not the current supervisor’s bias, a similar result obtains. From effort levels (16) and (17), it follows that given

bonus ¢, the principal’s payoff is decreasing and convex in supervisor bias \% —n|. For any distribution of bias
% — 1|, the principal optimally sets a bonus below the optimal bonus in case of a supervisor with average bias.

Hence, uncertainty about supervisor bias leads to (even) weaker subjective performance pay.

13



rely on the intensity of the supervisor’s intrinsic preferences (cf footnote 10). Yet, if these
intrinsic preferences are relatively weak, collusion would be mutually beneficial to the supervisor
and the agent. As noted by Tirole (1986), the combination of side-contracting and subjective
performance evaluation based on soft information renders subjective performance pay useless.
Where Tirole (1986) studies performance evaluation with (collusive) side-contracting under
hard information, we study the complementary situation of performance evaluation under soft

information in the absence of side-contracting.

3.4 Subjective versus objective performance pay

Suppose that the principal must choose between implementing either objective or subjective
performance pay. Comparing (11) and (19) shows that the principal is better off using subjective

performance pay when:

2 2
+(1-

7 e+ (1-9)

Even if the supervisor is more biased than the performance measure, subjective performance

pay is still preferred when the supervisor is sufficiently more effective than the performance

measure, and vice versa. Figure 1 gives the preferred type of performance pay for given values

of 1, ¢, p, and ¢.!0

4 Combining subjective and objective performance pay

Now consider the case where both objective and subjective performance measures are available.

We first establish several general features of the optimal contract.

Lemma 1 The optimal contract is a forcing contract, where the agent receives compensation
unless either objectively measured performance m differs from a pre-determined target m or the

supervisor reports bad performance rp.

Proof. The proof is given in the Appendix. =

161t is also possible to interpret Figure 1 as a comparison between supervisors who differ in bias and effectiveness.
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Figure 1: Preferred pure incentive mechanism if p = ¢ (solid) and p = 2¢ (dashed).

To understand Lemma 1, consider first a supervisor with the same bias as the objective
performance measure, n = ¢. Combining subjective and objective performance pay would not
affect the distortion in the effort ratio. Still, conditioning the agent’s pay on both measures of
performance yields the highest probability of punishing a shirking agent. The forcing contract
minimizes the agent’s rents. This benefit of a forcing contract carries over when n # . Then, the
supervisor uses any subjectively determined bonus to pull the agent towards her own preferred
effort ratio (SR). By conditioning the payout of the subjective bonus on objectively measured
performance, the principal also constrains the supervisor. Denying the agent the bonus despite
a positive report if measured performance does not meet a pre-determined target m reduces the
supervisor’s power to demand efforts that fall short of the target.

A direct implication of Lemma 1 is that there is no clear separation between objective and
subjective performance pay. Optimally, the agent’s compensation depends on both objectively
measured performance as well as the supervisor’s subjectively determined report. Without loss
of generality, we assume that the agent’s contract has subjective performance pay ¢(m,rg) =0

and c¢(m, rg) > 0, where the bonus is forfeit when measured performance differs from the target:
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b(m = m) = 0 and b(m # m) = —c(m,r) for all m and r.!7 For ease of notation, below we
denote ¢(m,rg) = c.
Before deriving the optimal contract, we first establish that not all possible effort allocations

can be implemented through the combination of objective and subjective performance pay.

Lemma 2 If n > ¢ (n < ¢), effort allocations such that £ > 1_7"9 (2 < 1_7"9) cannot be

€1

implemented.

Proof. In this proof, we focus on the case where 1 > . The case n < ¢ is the mirror image.
By Lemma 1, the agent receives bonus ¢ unless 7 = rp or m # m. Several outcomes are
possible. First, the agent can ignore both the principal’s target and the supervisor’s request.
Then, optimal effort e; = eo = 0. Second, if the agent ignores the supervisor’s request but
adheres to the principal’s target m = m, the agent’s optimal effort allocation has % = 1_7“0
(see (PMR)). Third, the supervisor can ignore the principal’s target and induce the agent to
follow her request. When ignoring the target, the supervisor’s optimal effort allocation is such
that 2 = 1_777 < 1_7‘0 (see (SR)). Lastly, the agent can follow the supervisor’s request while the

supervisor adheres to the principal’s target. Then, using (2), the agent’s incentive compatibility

constraint is given by:

1 5 1 4 1 1 2
——e? - Zep? > 1-p)1-q)e,(1—ple— =—————m 21
c-za’ - ge _maX{( p)(1 = q)c, (1 = p)e 2024 (1-¢)° (21)

The first term in braces is the agent’s expected utility when e; = e; = 0. The second term in
braces is the agent’s expected utility when using the performance measure effort ratio (PMR)

to reach m = m at lowest cost as given by effort levels (5) and (6). To induce 2 = %, (21)

1 m? . . . .
TFOPD 27+ (1= Keeping m constant, an increase in ¢ makes different

requires that ¢ =

effort allocations on m = m feasible. As n > ¢, the supervisor prefers effort allocations on m =

m2

1 m
p+(1-p)a) 2(p2+(1—-¢)*)’

the supervisor optimally requests an effort allocation on m such that Z—f < 1_7"’. Summarizing,

m with more ey over effort allocations with less e;. Hence, for any ¢ > 0

17790_.

none of these outcomes has Z—f > -

7 Alternatively, the contract could have verifiable performance pay b(m # m) = 0 and b(m) > 0, with the
‘disqualifier’ that the bonus is forfeit after a bad subjective evaluation: ¢(m,rg) = —b(m) and c¢(m,rg) = 0.
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Figure 2: An example with n = % and p = % The feasible set of demands for the supervisor

is given by the thicker line segment, which is always centered around (PMR). Lowering m or
raising the ICC can lengthen this feasible set.

Lemma 2 is illustrated by Figure 2, for the case where n > . The figure depicts the m = m
performance target which runs orthogonal to the line representing the performance measure’s
effort ratio (PMR), as well as the set of points where the agent’s incentive compatibility con-
straint (ICC) given by (21) is binding. The supervisor can only implement effort allocations
on the m = m line below the ICC, as indicated by the thicker line segment. This line segment
always includes effort ratio 1_7“0 (PMR), as this yields m = m at minimal effort cost. The
supervisor’s indifference lines run orthogonal to the line representing the supervisor’s preferred
effort ratio (SR). Hence, given n > ¢ and m = m, the supervisor prefers 2—? = % over any
Z—f > 1_7“0. This implies that the principal cannot induce the supervisor to request an effort
allocation beyond (PMR) from the supervisor’s perspective.

Lemma 2 underlines an important difference between objective and subjective performance
evaluation. If the supervisor would be a second verifiable performance measure with bias n # ¢,
any effort allocation would have been feasible (Feltham and Xie, 1994). This holds even when the

two measures are biased in the same direction, by placing a negative weight on the most-biased

measure. In case of subjective performance evaluation, however, a negative weight is ineffective.
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The supervisor would react by switching good and bad evaluations, allowing her to still induce
the agent to choose an effort allocation closer to (SR). As a consequence, congruence is not
feasible when the supervisor is more biased than the verifiable performance measure (n > ¢ > %
or % > ¢ > n). In this situation, the least-biased effort ratio that can be implemented is given
by (PMR), & = =218

Using Lemma’s 1 and 2, we can derive the optimal contract. We focus on the case where

n > ¢, the case n < ¢ is the mirror image. Proposition 1 derives the conditions under which

the principal optimally implements non-distorted efforts.

Proposition 1 Given n > ¢, the optimal contract induces balanced effort % =1 if and only if

. q(1-2¢)°
(i) ¢ < 5 and (ii) (1—2n)? 2 2 () 2P 2 a7

Under these conditions, the optimal contract has c = m = (p+ (1 —p)q), b(m = m) = 0, and
b(m # m) = —c.

Proof. The proof is given in the Appendix. =

Despite having an incongruent performance measure and a biased supervisor, under some
conditions the principal optimally induces congruent efforts by combining objective and sub-
jective performance pay. Figure 2 helps to build intuition for this result. By adjusting ¢ and
m, the verifiable performance measure allows the principal to affect the set of effort alloca-
tions the supervisor can demand from the agent (the thicker line segment). This restricts the
supervisor, who cannot simply implement her most-preferred effort ratio (SR). At the same
time, subjective performance evaluation can be used to implement effort ratio’s different from
bias (PMR) inherent in the verifiable performance measure. When conditions (i) and (ii) are
met, the outcome and the optimal contract are as if the principal has access to an unbiased
performance measure that is as effective as the supervisor and the verifiable measure combined.

Condition (i) follows from Lemma 2: it is not feasible to induce the supervisor to implement
balanced efforts when she is more biased than the verifiable performance measure. Condition

(ii) indiciates that if the effectiveness of the supervisor and the performance measure are too

"8In line with Feltham and Xie (1994), it is possible to implement effort ratio’s 2—2 < 17” when 1 > ¢ by
placing a negative weight on the verifiable measure. This is optimally implemented by setting bonus ¢ = 0 for
m > m.
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different, it is not optimal to induce non-distorted efforts. If the supervisor’s effectiveness p
is too low, the agent is tempted to feign satisfying the supervisor’s demands by generating
m = m(e1,e2) at lower cost along the PMR. The benefits of this deviation for the agent
are larger when the performance measure is more biased. In contrast, if the performance
measure is relatively unreliable, the supervisor would ignore the performance target m. If
the probability that the agent can manipulate measured performance is high, the principal is
unlikely to detect the deviation. Deviating is more beneficial for more biased supervisors. The
following Propositions describe the optimal outcomes when the conditions in Proposition 1 are
not met. Proposition 2 considers the case where ¢ > %, while Propositions 3 and 4 consider the

cases where p and ¢ are too different.

Proposition 2 Givenn > ¢ > %, the principal optimally induces efforts along the PMR (Z—i =

_ _ 2
), i and only i p < gty BEHOG
Under these conditions, the optimal contract has ¢ = %_pm), m=(p+(1—p)q), b(m =

m) =0, and b(m # m) = —c.

Proof. The proof is given in the Appendix. m

Figure 3 helps in explaining this result. Given n > ¢ > %, the supervisor uses any available
room to move away from the PMR to distort the agent’s efforts even further away from the
principal’s objectives. Hence, it is optimal for the principal to constrain the supervisor to
the PMR. Compared to the case where ¢ < %, the principal demands the same measured
performance m, but sets a smaller bonus. The resulting outcome is as if the principal has
access to a biased performance measure as effective as the supervisor and the verifiable measure
combined. The only constraint on the outcome is that the supervisor should not be tempted to
ignore the target. As before, this happens when the verifiable measure is sufficiently unreliable
relative to the effectiveness of the supervisor, and is more likely when the PMR and the SR are

more apart 19

19 As the contract in Proposition 2 implements effort levels that meet the principal’s performance target m at
minimal effort costs, the agent never benefits from choosing different effort levels while still generating measured
performance m.
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Figure 3: An example with n = % and ¢ = % The supervisor could induce balanced efforts

here, but prefers to induce highly distorted efforts. Hence, the principal is better off raising m
to the intersection between (PMR) and the ICC.

Combining Propositions 1 and 2, it follows that if p and ¢ are sufficiently large, the super-
visor’s bias only affects whether balanced efforts can be implemented. Other than that, neither

the optimal contract nor equilibrium efforts depend on the exact bias of the supervisor.

2
Proposition 3 Suppose n > ¢ and ¢ < % If p < %, the optimal contract induces

unbalanced efforts biased towards the PMR, 1 < 2—? < 1_7“0.

( (1—1))q+(1—290)\/15)2
2(02+(1-9)*) 7

Under these conditions, the optimal contract has c = m = (1 —p)g+

(1 =2¢)/p(1 =p)g, b(m =m) =0, and b(m # m) = —c.

Proof. The proof is given in the Appendix. =

If the supervisor is ineffective, the agent is tempted to feign compliance to the supervisor’s
request by meeting performance target m = m at minimal cost using effort ratio PMR. Feigning
compliance is particularly attractive for the agent when the performance measure is both highly
effective and highly biased while the supervisor is weak. Anticipating the agent’s incentive to
deviate, the supervisor is forced to shift her requested effort levels closer to the PMR. This

increases the agent’s rents.
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The principal optimally responds to this inefficiency in two ways. First, he increases the
performance target m. While this forces the supervisor to request a biased effort ratio closer to
the PMR, it also reduces the agent’s rents when feigning compliance, which makes following the
supervisor’s request relatively more attractive. Second, as the implemented effort levels remain
biased toward the PMR, the principal lowers the bonus. Hence, compared to the case with a
more effective supervisor (Proposition 1), the bonus is smaller while the performance target is
higher.

The imbalance in the effort levels is decreasing in supervisor effectiveness p and increasing
in the bias of the verifiable performance measure \% — ¢|. Provided that the supervisor is not
more biased than the verifiable performance measure (n > ¢ and ¢ < %), the supervisor’s bias
is irrelevant given that she is weak. This differs when the supervisor is relatively strong, as

shown in Proposition 4.

1 q 1 - ¢ (np+(1-n)(1-¢))*
Aoy T 09 =2 on P> gy

and ¢ > %, the optimal contract induces unbalanced efforts biased towards the SR.

(VrO-atn-2iva)

2(n?+(1-n)*) 7 (

Proposition 4 Suppose n > . If p >

Under these conditions, the optimal contract has ¢ =
b(m # m) = —c.

Ifn>% m=x((ng+(1-n)(1-9) Vp(L—a)+ (0 —) ya) end 51 <2 <1,
i< yom=x(te+(1-n)(1-¢) V-0 - (1-¢) Vi) and 1< 2 < 0.

m =m) =0, and

N)
=S

<|

Proof. The proof is given in the Appendix. =

Proposition 4 shows that an unreliable performance measure not only hampers the provision
of incentives to the agent, but also makes monitoring the supervisor difficult. Strong supervisors
use their information advantage to induce efforts that are biased towards their most-preferred
task.?’ Figure 4 depicts this situation. The solid ICC curve gives the effort allocations the
supervisor could induce provided that the penalty b(m # m) would never be incurred, while
the dashed ICC gives all implementable effort allocations if penalty b(m # m) is incurred with

probability q. From the supervisor’s perspective, the best-feasible effort allocation implementing

20Note that if ¢ = 0, the equilibrium is identical to the equilibrium derived in subsection 3.3 where only
subjective performance evaluation was available. For ¢ = 0, the (irrelevant) performance target m simply gives
the performance as measured given the agent’s efforts.
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Figure 4: An example with n = % and ¢ = % For relatively low ¢, it is feasible and optimal

for the supervisor to ignore m = m, as shown by the shaded area.

m = m is the rightmost point on the thick segment of the m = m line. However, given that the
supervisor is very effective compared to the verifiable measure, she can induce efforts off the
m = m line that yield her higher utility, as depicted by the shaded area. Optimally, she would
induce the agent to choose the effort levels determined by the intersection of the SR and the
dashed ICC.

Anticipating the supervisor’s incentive to deviate, the principal optimally adjusts the con-
tract. First, given bonus ¢, the principal adjusts the performance target m such that the
supervisor can induce the agent to meet m = m with an effort allocation closer to SR. Given
that n > ¢, this adjustment is upward (downward) when n < % (n > %) Given ¢, this distortion
in equilibrium efforts is increasing in p. Second, the principal optimally sets a smaller bonus in
response to the distortion. However, this does not imply that the principal would prefer a less
effective supervisor when verifiable performance measures are unreliable. Effective supervisors
also reduce the agent’s rents, which in turn makes implementing higher efforts more attractive
to the principal. This positive effect on efficiency dominates the negative effect of a more bi-

ased outcome. Given supervisor effectiveness p, an increase in the supervisor’s bias harms the
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principal.
The following proposition gives, for all cases considered above, the comparative statics on
the optimal level of bonus pay and on the principal’s payoff, which are identical in our linear-

quadratic framework.

Proposition 5 Given n > ¢, comparative statics on the optimal level of bonus pay and the
principal’s equilibrium payoff are as follows:

(i) 88% = g—; > 0, with equality only if ¢ = 1.

(i1) 88% = a—g > 0, with equality only if p=1.

.y dUp _ 0 : 1o, . . q(1—2¢)* alp _ 0 . 1
(m)a—:—ﬁZOzfgogi, with equality onlyzfpzm, anda—:—ﬁSOzf¢>§,

(me+(1-n)(1—¢))*> ¢
(n—¢)* (1-9)"

(iv) 6—77” = 6767 >0 if n < 5, with equality only if p < oy )

with equality only if p >

=L~ and%:g—gg()ifn>%,
(e+(1-n)(1—9))* ¢
(n—¢)* (1-q)"

with equality only if p < % and p < or if p > % and p <

_ 1 _q
(1—2n)? (1—q)

Proof. The proof is given in the Appendix. =

To summarize our findings above, we find that the principal always benefits from more ef-
fective performance measurement and supervision. Both reduce the agent’s rents and allow for
stronger incentive pay. Supervisor ability and reliability of the verifiable measure are substi-
tutes. A biased supervisor need not be detrimental to the principal, provided that the principal
has access to a verifiable performance measure that is sufficiently effective and the supervisor
is either less biased than the verifiable performance measure or biased towards the other task.
However, when the verifiable performance measure is too unreliable, a biased supervisor forces
the principal to accommodate to her preferences, leading to lower optimal incentive pay. Simi-
larly, a biased performance measure is not problematic as long as the supervisor is sufficiently
effective. If not, the agent’s incentive to ignore the supervisor leads to an allocation of efforts
biased towards the task that receives most weight in the performance measure.

Combining the results in Proposition 5, it is easily derived that the principal is better off
combining subjective and objective performance evaluation compared to using only subjective
or only objective performance evaluation. Combined evaluation always reduces the agent’s

rents and allows for the implementation of higher efforts. Furthermore, if both subjective and
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objective performance measurement are sufficiently effective, combined evaluation eliminates
any bias in effort allocation. If either subjective or objective performance evaluation is not
sufficiently effective, combined evaluation may increase the bias. However, the cost implied by
this extra bias is outweighed by the benefits of better monitoring. This is in line with Manthei
and Sliwka (2014), who provide a subset of managers of local units of a bank in Germany with
individual sales figures of their employees, which previously allocated bonus pay purely on the
basis of a subjective assessment. This led to an increase in both employee sales activities and
in profits, particularly in large branches (where, arguably, monitoring by the manager is more

difficult than in small units).21

Corollary 5.1 The principal weakly benefits from combining subjective and objective perfor-

mance evaluation, and strictly so unless either p =1 and n = % orq=1and ¢ = %

So far, we have ignored the possibility of providing incentive pay to the supervisor. This
would have to be based on measured performance m. The cheap-talk nature of the subjective
report r implies that incentive pay based on r would induce the supervisor ex post to send the
report that yields her the highest pay. Anticipating this, the agent would ignore any requests
from the supervisor, which destroys the value of subjective performance evaluation altogether.
Incentive pay based on m effectively changes the supervisor’s relative preferences over tasks, by
drawing them closer to (PMR). Proposition 5 shows that a change in supervisor’s preferences
affects the principal’s payoff only in the case — covered in Proposition 4 — where the verifiable
performance measure is relatively weak. However, given the supervisor’s limited liability, pro-
viding a bonus to the supervisor is highly costly precisely when the verifiable measure is weak.
Deriving the optimal non-linear incentive pay for the supervisor shows that even in the case
of Proposition 4 the cost of incentive pay are larger than the benefits, yielding the following

result.?2

Corollary 5.2 The principal optimally provides no incentive pay to the supervisor.

21 We have assumed that the (fixed) cost of obtaining both the objective and the subjective performance measure
is zero. If these costs are positive, a trade-off naturally arises.
22The proof is a straightforward extension of the proof of Proposition 4, and is avaliable on request.
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5 Generalists versus specialists as supervisors

We use our results to discuss the principal’s trade-off when choosing between different super-
visors. In particular, we consider the choice between a specialist and a generalist. We assume
that a specialist is more effective in monitoring the agent than a generalist, ps > pg, where
subscript S (G) denotes specialist (generalist). However, the specialist has stronger preferences
regarding the execution of the tasks than the generalist. We assume that the generalist has
unbiased preferences, no = %, while the specialist has biased preferences ng # % This combi-
nation of expertise and bias corresponds to findings by Li (2013), who looks at decisions made
by reviewers of grant proposals at the US National Institute of Health. She finds that reviewers
are better able to judge the quality of proposals in their own area, but that they are also biased
in favour of proposals in their own area. While the relation between grant reviewers and poten-
tial grant recipients differs from the relation between managers and employees, the reviewers
decide about resource allocation across different fields, much like the supervisor in our model.

To determine whether the principal prefers a generalist or a specialist in the absence of veri-
fiable performance measures, we can directly use the principal’s payoff under pure discretionary

pay (19). It follows that the principal prefers the specialist manager if

> ((1-ns)” + k) (22)

Hence, the principal tolerates the bias of a specialist only if she is sufficiently more effective in
monitoring.

Now suppose that the principal has access to a verifiable performance measure. Without loss
of generality, we focus on the case where ng > % and ng > ¢. Better performance measurement
(higher ¢q) affects the choice between the generalist and the specialist in two ways. First,
the marginal benefit to the principal of a better supervisor is smaller, as the effectiveness of
subjective and objective performance measurement are substitutes. Second, the principal can
use the verifiable performance measure to neutralize or at least mitigate the bias that is induced
by the specialist supervisor. The latter effect dominates, unless the specialist’s bias cannot be

fully eliminated.
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Combining Propositions 1, 3, and 5, we have that if ¢ < % and pg < mﬁ the
supervisor’s bias is irrelevant while the principal benefits from more effective supervision. It
follows that the principal prefers the specialist: when the verifiable performance measure is
sufficiently reliable and biased towards the opposite task as compared to the specialist, the
principal can neutralize the specialist’s bias while obtaining the benefits from better supervision.
If the objective measure is relatively unreliable, the principal is forced to accommodate towards
the specialist’s bias. If the bias of the specialist is sufficiently strong while she is only slightly
more effective, the principal prefers the generalist (in the limit where ¢ = 0, this condition is
given by (22)). Interestingly, if ¢ > % and the verifiable measure is sufficiently reliable, the
bias induced by the specialist is equal to the bias in the verifiable performance measure. In
this case, a more aligned objective performance measure (¢ closer to %) makes the specialist
more attractive, whereas a more reliable objective performance measure (higher ¢) increases

the relative attractiveness of the generalist. These results are summarized in the following

proposition.

Proposition 6 Consider the principal’s choice of supervisor between a specialist and a gen-

eralist, where ng > ng = % and ps > pa. The principal prefers the specialist over the gen-

2
eralist, unless (i) ng > ¢ > % and ps < (775“0"“5717_’7;50))(21_@)) (13(1
.

2
In case (i), if pg > %, the principal prefers the generalist if and only if ps — pg <

y or (ii) pg > W(IEQ)'

(1-— 2gp)2 (( 7 —|—p(;>, while if pg < %, the principal prefers the generalist if and only

if ps — pa < (i/_;) ((290 -1 =pa)g—2¢(1—¢)/p ) In case (ii), the principal prefers
(277 Dvps— \ (1 q) )

2(n2+(1-n)%)

the generalist if and only if ps — pg <

Proof. The proof is given in the Appendix. =

6 Concluding remarks

Supervisors can (ab)use their discretion in determining subjective performance evaluations by
directing subordinates towards activities that are not valued by the organization. Biased su-

pervision is costly and reduces the optimal strength of subjective performance pay, as in case
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of incongruent verifiable performance measurement. This effect can be eliminated when a (pos-
sibly incongruent) verifiable performance measure is available, by using performance targets in
the agent’s contract to constrain the supervisor. However, we have shown that, in contrast
to incentive pay based on multiple incongruent verifiable measures, biased supervision remains
costly when the supervisor is more biased than the verifiable measures.

We have derived the optimal contract assuming that the supervisor’s bias and ability are
observed by the principal. If the supervisor’s type is unobservable and supervisors self-select
into organizations, a given contract is most attractive to supervisors with high-ability and with
a bias close to the bias of the verifiable performance measure. This implies that in determin-
ing performance targets and the supervisor’s discretion, the principal faces a trade-off between
attracting aligned but low-ability supervisors and attracting high-ability but more biased su-
pervisors. The effects of (incentive) wages on the self-selection of workers based on intrinsic
motivation and/or ability is studied by e.g. Handy and Katz (1998), Besley and Ghatak (2005),
Delfgaauw and Dur (2008, 2010), Prendergast (2007), and Dal Bo et al. (2013). How self-
selection of managers is affected by the degree of discretion over their subordinates’ activities

is an interesting question that we leave for future work.
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A Appendix

Proof of Lemma 1. Suppose the principal wants to induce efforts e* = {e}, e}, which would
lead to measured performance m = m. First, suppose the supervisor also wants to induce e*.
Suppose that agent exerts effort e*. Provided that wa(m,rg) > wa(m # m,r), the agent will
not manipulate m ex post. Using (2), this gives

1 *)2 _

Ua(e®) = wa(m,rg) — 5 (€]

; (e5)* (A1)

Let Ua(e *,m # m) represent the agent’s expected utility after choosing e # e* such that

m # m. Now, the agent will manipulate m when given the option, implying that

Ua(e™m # m) = qua(m # m,r5)+p(1-qJwa(m,rp)+(1-p) (1-qwalm, ra) 3 (¢7°) 3 (5°)°

2
(A2)
Note that with probability (1 — p)g the supervisor sends report rp even though she did not

observe the agent’s efforts, because she learned from m # m that the agent did not adhere to

her demands. Lastly, for any e # e* such that m = m, we have

Uale™,m =m) =pwa(m,rp) + (1 — p)wa(m,rg) — % (ef*)2 ~ 35 (65*)2

The agent exerts e* when U (e*) > max, Ua(e™*). It follows that the agent’s rents max, Ua(e™*)
are minimal when w4 (m # m,rg) = wa(m,rp) = 0.

Next, consider the supervisor’s incentive to demand e # e*. First, consider any e yielding
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m = m. As measured performance cannot distinguish between e and e*, the principal cannot
affect the agent’s choice through the wage scheme. Hence, if effort cost at e* are at least as large
as at e, the principal cannot prevent the supervisor from inducing e°. Second, consider any
e yielding m = m® # m. Now, the agent might optimally manipulate measured performance

S

into either m> or m. Suppose first that the agent manipulates m into m when the opportunity

arises. If the agent follows the supervisor’s request, e = e, his expected utility equals

UA(e%) = qua(m # m,r6) + (1 — Qualm, r6) — 1 (ef)” - 5 () (43)

If the agent exerts e # e such that m # m® and m # m, expected utility is

Unle # %) = quatm £ m,75)+p(1— g)wa(me, 15)+ (1 ~p) (1~ Qua(m,ra) — 5 (e)* = 5 (e2)?

2
(A4)
Next, consider e # €° such that m = m # m®. This yields

1 1

Ua(e # %) = pwa(m.r5) + (1 = plwalm,re) = 5 (1)® = 3 (e2)”

Lastly, the agent can exert e # e such that m = m®, which yields

Uale # €°) =pqua(m # m,rp)+p(l - Qua(m,r5) + (1 — p)qwa(m # m,rg) +

1, 5, 1

H(1=p)(1 = ghwalmr6) - 5 () = 5 (e2)”

The set of e the supervisor can demand increases in the difference between Uy (e®) and
max.Ux(e # €°). Hence, the principal wants to minimize this difference. It is not possible
to set wa(m # m,rp) > wa(m # m,rg), as the cheap talk nature of the reports implies that
the supervisor would increase the set e® by switching the report labels. Hence, it is optimal for
the principal to set wa(m # m,rg) = wa(m # m,rp) = 0. This also implies that manipulation
of m into m® # m is never beneficial (for neither the agent nor the supervisor).

Lastly, we show that w4 (m,rg) > 0 does not affect the supervisor’s decision to induce e°

rather than e*, implying that optimally w4(m,r5) = 0 to minimize the agent’s rents as derived
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above. We focus on the case where the agent’s best alternative to following the supervisor’s
demand is an effort allocation such that m # m. The case where the best alternative yields
m = m is analog and therefore omitted. If the agent decides not to follow the supervisor’s
demands (either e* or €%), it follows from substituting for wa(m # m,rg) = wa(m # m,rg) =0
into (A2) and (A4) that exerting e; = ez = 0 is optimal. Using (A1), it follows that the agent

exerts e = e* = €% when

1

(p(L =) + Q) wa(m,rc) — 5

1

() — 5

2 (€3)* > p(1 = qJwa(m,rp) (A5)

Both the principal and the supervisor are best off when these equations hold with equality.

Suppose that e* is such that Z—é = 1_TH7 for any k € [0,1]. By (A5), this implies that e] =

1—k

k2 (p(1 —q) + @) wa(m,re) —2p(1 — Qwa(m,rp) and e; = 1=fei. Using (4), this yields

supervisor utility

Us(e*) = (s + (1 —n) (1 — &) v/2(p(1 - q) + q) wa(m,rc) — 2p(1 — qQ)wa(m,r5)

Using (A3) and (SR), the optimal e # e* for the supervisor is given by

ef =nv2p(1 — q) (wa(m,r¢) — wa(m,rp)) and e5 = 177776‘19. Using (4), this yields

Us(e®) = (772 +(1— 77)2> V2p(1 = q) (wa(m, r¢) — wa(m,rp))

The supervisor prefers to induce e® rather than e* if Ug(e*) < Ug(e®). Now consider an increase
p p

. B Us(e*) r(1—q)
mn ’U)A(m ’I"B). This gives m = — (77:"47 + (1 — 77) (1 — ff)) \/Q(p(l—q)—f—q)wA(m,rc)—2p(1—q)wA(m77“B)
oUs(eS)  _ _ P if Us(e*
and BwA?m L = <77 +(1—n) ) N CE T Yy mY It follows that if Ug(e*) <

g (e*) AUs(e®)
wa(mrp) < Bwa(mrg)”

Us(e”), we also have 3 When the supervisor prefers some feasible e¥ over

e*, an increase in w4 (m,rp) does not induce the supervisor to demand e*. Hence, given that
the agent’s rents increases in w4 (m,rp) as shown above, it is optimal for the principal to set

wa(m,rg) =0. m

Proof of Proposition 1. Condition (i) follows from Lemma 2. By Lemma 1, b(m = m) = 0

and b(m # m) = —c. Let ¢ < 1. Given ¢, m, b(m = m) = 0, and b(m # m) = —¢,
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the supervisor maximizes utility (4) with respect to e; and ey, subject to the agent’s incentive
compatibility constraint. If the supervisor requests effort levels that yield m = m, this constraint
is given by (21). If the first term between braces in (21) is larger than the second term, i.e. if

< 1 1
€= 2(0p) ©2+(1—9)

»m?, the supervisor optimally requests

= L4 (1-¢)
e ¢2+<1_¢>2m+¢2+<1_¢)2¢2(w2+<1—w>2)<p+<1_p>q)c_m2 (A6)
(1_‘»0) @)
= S02+(190)2m_s02+(1gp)Z\/Q(‘p”(l—%O)?)(P+(1—p)q)c—m? (A7)

Anticipating this, the principal maximizes (1) with respect to ¢ and m. The first-order conditions

for ¢ and m are, respectively, given by

(1-2p)(p+(1—p)q) 1 - o0
V2 a=oP) G+ - pae—
1 L (1-2p)m _ 0
2
Pl —e) \/2<902+(1—90)2>(p+(1—p)q)c—m2

This gives c =m = (p + (1 — p) ¢). Substituting for ¢ and m in (A6) and (A7) yields e; = ex =

(p+(1~-p)q).

If, instead, ¢ > ST 1 1

)7 (1)

»m?, the agent deviates by generating m = m along (PMR).

2
Substituting for ¢ and m yields condition p > 9(1-2¢)

2 Tral a7 The second condition follows from

the supervisor’s incentive to deviate. When ignoring m, the supervisor optimally requests

_ 2p(1-qg)c

= Wera—a? A
o 2p(L—g)c

e = (1-mn) pEar— (A9)

where we have used that the agent’s incentive compatibility constraint is now given by (1 — q) c—

%ﬂ2 — %QQ > (1 —¢q) (1 —p)c. Comparing supervisor utility levels from adhering to and ignor-
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ing m implies that the supervisor adheres to target m when

p+(1—p)g> \/2 (772+(1—77)2)p(1—Q)(p+(1—]9)Q)

. . 1 q
which can be rewritten to p < o ) ]

—

Proof of Proposition 2. By Lemma 2, it is not possible to induce % > 1_7‘0. By Lemma

1, b(m = m) = 0 and b(m # m) = —c. For given ¢ and m, the supervisor maximizes (4) with

respect to e; and eg, subject to (21). Assuming that (1 — p)ge < 1 L m?, optimally

S P
requested efforts are (A6) and (A7). Substituting for e; and ey into (1) gives

1 (1—2¢)
e <p2+<1—<p)2m+¢2+(1—so)2\/2<“02+(1_“0)2) (p+(1—p)q)c—m2—a—c(;:§)

By ¢ > %, (A10) is decreasing in c. This implies that (21) is binding. Using this condition to

substitute for ¢ in (A10) and maximizing with respect to m gives first-order condition

1
— m =0

e+ (1—¢)° (¢2+(1—g0)2) (p+(1—-p)q)

p+(1—-p)gq
2(p2+(1-9)%)’

follow from substituting for m and ¢ in (A6) and (A7). Lastly, at this solution, we have

which yields m = p + (1 — p) ¢. Substituting for m in (21) gives ¢ = and efforts
(1 —=p)ge < %me as assumed.
The supervisor prefers adhering to the principal’s demand m = m rather than deviating to

the best-feasible effort allocation along (SR) when

e+ (1 —n)(L—9)/(p+(L—p)qg) > \/<772+(1—77)2) (902+(1—90)2)p(1—Q)

where the left-hand (right-hand) side follows from substituting for efforts (A6) and (A7) ((A8)

(pt(1-n(1-¢))* g
) (n—)* :

and (A9)) into (4). Rewriting yields p < (13q

q(1-2¢)°

Proof of Proposition 3. By Lemma 1, b(m = m) = 0 and b(m # m) = —c. If p < Tra_207%
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under the contract derived in Proposition 1, the agent optimally deviates to the effort levels on

the (PMR) that generate m = m. Hence, the principal faces an additional constraint, given

1 1
1-p)q p2+(1—

by equating the two terms between braces in (21), which yields ¢ = 5 )2m The

optimal contract follows from substituting for efforts (A6) and (A7) and for ¢ into (1) and

maximizing with respect to m. The first-order condition for m is

D 1

(1 -2) (1-pg (1-p)4g

m=0

2
- 1-2
This can be rewritten to m = (1—p)g+ (1 — 2¢) \/p(1 — p)g, yielding ¢ = ( (Q(Z)Qq:((l_@)i))\/@

The effort levels follow from substituting for ¢ and m into (A6) and (AT).

Lastly, we must show that the supervisor optimally adheres to m = m. The best deviation
is to request effort levels along (SR). Then, the agent’s incentive constraint equals (1 — ¢)c —

%ﬂz — %Q2 > (1—¢q) (1 —p)ec. Given c, the deviating supervisor optimally requests

_ 2(1—gq)pc
er = 1N —772 1) (A12)
2(1— C

Given ¢ < %, the incentive to deviate is strongest for a supervisor with n = 1. Given n = 1,
supervisor utility (4) reduces to U = ej. Substituting for ¢, m, and n = 1 into (A6) and (A12)

implies that the supervisor adheres to m = m when

M (w1 =p)a+ (1 -22°) VIO =Pl + (1 =) (1 - 20)p) >
- _ (1-qp
( (1 =p)g+ (1 —2¢) \/25> <s02 . ¢)2>
q(1—2¢)°

This expression increases in ¢q. Rewriting condition p < 7, the lowest value of ¢

1+q(1-2¢)

considered in Proposition 3 is given by ¢ = Substituting for this level of ¢ yields

p
(1 —p)(1—2¢)°"

2p 901+2L 0)? <1 [p2 + (1 — \/ 1—2p)? 1pp>> > 0, which holds for any ¢ and p, as
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W+ (1-9)?>(1—-20)  given that 0 < < 1. m

Proof of Proposition 4. If p < % and p > mﬁ, the optimal contract derived in
(ne+(1—n)(1-¢))*

(n—¢)*

Proposition 1 is not attainable. Similarly, if ¢ > % and p > (13q), the optimal
contract derived in Proposition 2 is not feasible. In both cases, the supervisor has an incentive
to deviate from inducing efforts that would satisfy m = m (i.e. (A6) and (A7)) to efforts along
her most-preferred effort ratio (SR), as given by (A8) and (A9). Anticipating this, the principal

must design a contract that meets the supervisor’s incentive compatibility constraint:

ne+(1—=n) -y n—e
02+ (1 - ) m+<p2+(1—<p)2\/2 (¢2+(1_@)2) (p+(1-plge—m?=> (Al3)

\/2 (n2 +(1- 77)2) (1—q)pe

where the left-hand side gives the supervisor’s utility when meeting the principal’s target and
the right-hand side gives his utility when ignoring this target, both following from substituting
the effort levels into supervisor utility (4).

By Lemma 1, b(m = m) = 0 and b(m # m) = —c. Substituting for efforts (A6) and (A7) into
(1) and maximizing with respect to ¢ and m, taking into account limited liability constraints and
the binding constraint (A13) gives lengthy first-order conditions, which, after straightforward
(but tedious) rewriting, yield the expressions for ¢ and m given in the proposition. Substituting

for ¢ and m into (A6) and (A7) yields the expressions for e; and ez. ®

Proof of Proposition 5. Substituting for a = ws; = 0, and the optimal bonus ¢ and efforts
as given in Propositions 1-4 into (1) yields the following expressions for the principal’s payoff

Uﬁ,, where superscript j € [1,4] indicates the corresponding proposition (with some abuse of
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notation):

Up = p+(1-p)gq
p+(1—-p)q

U 2(¢?+(1-¢))

i - ( (1—p)q+(1—2s@)\/:5)2
2(¢*+(1-¢))

. (g rn-2va)

Up

2 (772 +(1- 77)2>

Note that U }73 = ¢ for all j. Hence, all comparative statics are identical too.
First, we compare the principal’s payoffs at the exact parameter thresholds that determine

which proposition is relevant. Substituting for ¢ = % into UJZ:,, we have U}D = U12:,. Similarly,

2
when p = %, we have U}, = Uf;, and when p = ﬁﬁ we have that U}D = Uf;..
2
Lastly, when p = (WJF((ln_j;g;_‘p)) (lzq) and n > ¢ > 1 we have that U3 = U$. Hence, marginal

changes in parameter values do not lead to jumps in the principal’s payoff, allowing us to focus

on comparative statics within each proposition.

ou?
(i) The (weakly) positive effect of p follows directly for Propositions 1, 2, and 4. a—P =
P
_ /Pa—(1-2¢)/(1-p)g . iy <1 q(1-2¢p)*
2V (—p)7 > 0, where the sign follows from the conditions ¢ < 5 and p < Tra(l_20)°
under which Proposition 3 is relevant.
ouU?
(ii) The (weakly) positive effect of ¢ follows directly for Propositions 1, 2, and 3. a—P =
q
_ Var—(1—2n)y/p(1—q) : i 1 q
2V (=0) > 0, where the sign follows from the conditions p > (o2 (1-9) or p >
2
(mﬁ((lnf_";g;ﬂp)) (13[1) and 7 > ¢ > 3 under which Proposition 4 is relevant.
(i) (9U113 _ 8U1% — 0. U2 decreases in bias |p— L|. aUl% _ _ (=2¢)(p—g+pa)+4e(1-¥)\/p(1-P)q
dp Oy g 29y (¢2+01-9)°)°
2
and, hence, also decreases in bias |¢ — %\ given the conditions ¢ < % and p < % under

which Proposition 3 is relevant.
(iv) oUp _ U3 _ oUy, -0 oUp _ _ (=2n)(g=p+pa)+4n(1-n)+/p(1-9)q

and, hence, de-

on on on " On (n2+1-n)?)°
: : : 1 " 1 q (net+(1-n)(1-9))*> ¢
creases in supervisor bias [7—35| given the conditions p > (2 g 1P > o) =)

and n > ¢ > % under which Proposition 4 is relevant. m
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(nset(1-ng)(1—¢)> ¢
fps < =000 -9

the principal’s payoff with both supervisors is either U 113 or U 133, which are both increasing in

Proof of Proposition 6. and ¢ < % or ¢ > ng > %,

p and independent of n. If pg > > pqa, the specialist yields payoff Uf;, while

1 q
(1—2ng)%? (1-q)
the generalist yields Ub. By result (i) in Proposition 5, we have that UL > Up for any .

(nsp+(1-ng)(1-¢))*> g
(ns—)? (1-q)’
2
the specialist yields U]%. Employing the generalist yields U ]13 if pg > %, otherwise it
(\/(1—p)q+(2¢—1)\/ﬁ)2
2opr+(1-9)*)
1 q

(i), respectively. Lastly, when pg > 20 -0 the specialist yields Uf), while the generalist
—4lls

1

This proves the first part. When ng > ¢ > 5 and pg < employing

yields Up = Comparing these payoffs gives the two conditions in case

yields U}. Comparing these payoffs gives the condition in case (ii). m
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