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Abstract. We combine in the same theoretical framework two related phenomena that can be
present in organizations — ingratiation of subordinates and favoritism of superiors towards some of
their employees. There are three actors in the model: a worker, a manager supervising the worker,
and a firm that employs the worker and the manager. Ingratiation is defined as a strategic behavior
of the worker to make himself more attractive to the manager. In our model ingratiation is expressed
by opinion conformity which is exerted by the worker when reporting his opinion to the manager.
Favoritism of the manager is based on using a bias when reporting to the firm her observation of the
worker’s performance. First, we determine the optimal level of the effort and the reported opinion
of the worker, and the level of bias of the manager. Then, we investigate the effects of favoritism
and ingratiation on the expected wages and utilities of the worker and the manager, and on the
expected profit of the firm.

JEL Classification: D8, D2, 1.2, C65
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1 Introduction

While traditional research on influence within organizations usually focuses on influence
of managers on subordinates, in practice influence of subordinates on managers is also
present in organizations. This kind of influence is called ingratiation and can be defined
as “a strategic attempt to get someone to like you in order to obtain compliance with
a request” (Vaughan and Hogg (2008)) or as “a class of strategic behaviors employed
by a person to make himself more attractive to another” (Wortman and Linsenmeier
(1977)). Jones (1964) distinguishes three major tactics of ingratiation: opinion conformity,
self-presentation, and other-enhancement. Opinion conformity means expressing opinions
similar to the one held by a target person. Self-presentation is based on presenting own
attributes in a manner that the target would approve and like. Other-enhancement is
used to gain compliance by flattering a target or reasoning with him/her instead of
forcing compliance.

In the paper we are interested in the first ingratiation tactic that can be used within
organizations, i.e., opinion conformity. However, in order to provide a deeper study of
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interaction in organizations, we extend the analysis to another closely related phenomenon
— favoritism. Clearly, ingratiation may be encouraged by the development of subjective
appraisals of subordinates which leads directly to favoritism, where managers act on
personal preferences and treat or evaluate some subordinates better than others. The
main contribution of the present paper to the existing literature is based on combining
ingratiation and favoritism in the same framework. Our point of departure is the model of
favoritism presented in Prendergast and Topel (1996), but we extend their framework by
introducing the possibility of ingratiation. We are aware of only one work that considers
ingratiation and favoritism in the same time, i.e., Robin et al. (2014) who investigate
experimentally ingratiatory behavior expressed by opinion conformity. While they also
departure from Prendergast and Topel (1996), we present a more general framework
and focus on the theoretical investigation of the model of ingratiation and favoritism.
Consequently, our analysis provides many insights complementary to those found by the
experimental study of Robin et al. (2014).

Although considering together favoritism and ingratiation has not been exploited be-
fore, there exists a vast literature that studies each of these two phenomena separately.
Concerning favoritism, Prendergast and Topel (1996) examine the conditions under which
favoritism is costly to organizations and analyze the effects of favoritism on compensation
and the use of bureaucratic rules. A related literature concerns performance evaluation
(e.g., Holmstrom and Milgrom (1991); Baker (1992)) and collusion within organizations
(e.g., Kofman and Lawarrée (1993); Tirole (1986)). Bandiera et al. (2009) study the effect
of social connections between workers and managers on the productivity of workers and
on the firm’s overall performance. They find that managers who are paid fixed wages favor
workers to whom they are socially connected irrespective of the workers’ ability. For other
works on positive and negative effects of social connections on performance evaluations,
job satisfaction and promotions, see, e.g. Podolny and Baron (1997); Thomas (1990);
Wesolowski and Mossholder (1997). Levine et al. (2010) analyze the consequences of
nepotism or the brother-in-law effect, which means favoring family members, friends and
others from whose gratitude the hiring person could benefit. Also Bramoullé and Goyal
(2014) study the economic origins and the detrimental consequences of favoritism. They
argue that favoritism is a mechanism for surplus diversion away from the society toward
one’s own social group. Some studies show that in parallel to the detrimental effects there
might also exist benefits from favoritism, for instance, facilitating communication when
opinion proximity is favored. Efferson et al. (2008) show that in-group favoritism may
help heterogeneous individuals to solve coordination problems. There also exist numerous
works that show empirical evidence of favoritism in different activities and environments,
e.g., in business relations and companies (Gardner (2011)), in sports (Garicano et al.
(2005); Kocher and Sutter (2004)), in scientific journals (Laband and Piette (1994)), con-
cerning demographic characteristics (Goldin and Rouse (2000); Knowles et al. (2001)),
among others. Another stream of related studies concerns discrimination based on so-
cial distance or personal relations, see, e.g., Brandts and Sola (2010); Falk and Zehnder
(2013); Filippin and Guala (2013); Zizzo (2011).

The phenomenon of ingratiation is also very broadly examined in several scientific
fields and a variety of environments. The experimental and empirical approaches seem to
be still leading in these studies. In particular, social psychologists investigate extensively
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ingratiatory and conformity behaviors; see e.g., Asch (1951); Appelbaum and Hughes
(1998); Gordon (1996); Higgins et al. (2003). Also economists are strongly interested in
the study of conformity. To give some examples, the theory of yes-men by Prendergast
(1993) provides a rationale for subordinates to conform to the opinion of their superiors’
opinions when firms use subjective performance evaluation. Influence activities and other
forms of rent seeking in organizations are also studied in Milgrom (1988); Milgrom and
Roberts (1988, 1990). There exist various explanations of conformity, like informational
deficit, present e.g. in herding behavior (Banerjee (1992); Scharfstein and Stein (1990))
and informational cascades (Bikhchandani et al. (1992)), or the issues of status (Bernheim
(1994)) and social norms (Akerlof (1980); Jones (1984)), among others. Also in organi-
zational settings, the empirical evidence and study of influence and ingratiation are of
particular interest; see, e.g., Liden and Mitchell (1988), Westphal and Stern (2006).

We analyze these two related phenomena in the same theoretical framework and inves-
tigate a model of favoritism and ingratiation. Similarly to Prendergast and Topel (1996)
we consider a small organization with a worker, a manager, and a firm. The manager
privately observes the worker’s performance with the effort as its main component, and
she reports this performance to the firm. Also the firm obtains its own private observation
of the worker’s performance and compares the manager’s report with its own observation.
These two pieces of information obtained by the firm are used for determining the wages
of the worker and the manager. A new element that we introduce in this model is based
on expressing opinions, which opens the possibility for the ingratiating behavior of the
worker towards the manager and enriches the analysis of favoritism. More precisely, the
manager and the worker are assumed to have opinions on a certain issue. The opinions
are represented by real numbers which allows us to speak about a distance between two
opinions. The worker reports his opinion to the manager after learning that of the man-
ager. The report on the observation of the worker’s performance and the report of the
opinion can be different from the true values, which leads to the manager’s favoritism
and the worker’s ingratiation. Ingratiation and effort are costly.

We start our analysis by examining the optimal behavior of the worker and the man-
ager. More precisely, we determine the optimal level of the effort and the reported opinion
of the worker, and the level of bias in reporting the worker’s performance by the manager.
The results are fairly intuitive. The bias increases with ingratiation and the impact of the
manager’s report on pay, but decreases with the price of favoritism. Ingratiation leads
to a smaller level of effort and reduces the distance to the manager’s opinion. We also
investigate the effects of favoritism and ingratiation on the expected wages and utilities of
the worker and the manager, and on the expected profit of the firm. The latter is defined
as the sum of the worker’s effort and his talent minus the wages of the worker and the
manager that the firm has to pay. Our results confirm the statement that favoritism and
ingratiation are closely related phenomena. In the absence of favoritism, the worker is
better off by not ingratiating, while in the absence of ingratiation, favoritism has no effect
on the optimal level of the worker’s effort. While in the presence of favoritism, ingrati-
ation is detrimental to the manager’s wage, it might be beneficial to the worker’s wage
but only if the penalty for favoritism is sufficiently small. In the presence of favoritism,
ingratiation might also increase the profit of the firm but only if the global impact on the
worker’s pay of the manager’s report and of the firm’s observation is sufficiently high. It
is good for the firm if the manager tries to infer the worker’s real opinion. This is also
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good for the manager herself, but it is clearly not beneficial to the worker. If the firm
tries to infer the manager’s real observation of the performance, then it is better for the
firm if the manager also tries to infer the worker’s real opinion. Nevertheless, the firm
always estimates that under favoritism and ingratiation the firm pays a higher total wage
in expectation than what it should have paid.

The remaining part of the paper is structured as follows. In Section 2 we describe
formally the model and analyze the optimal behavior of the manager and the worker. In
Section 3 we deliver a detailed analysis of the effects of favoritism and ingratiation on
the behavior and wages of the worker and the manager, and on the profit of the firm.
Concluding remarks are presented in Section 4. The proofs of the crucial equations that
support our results are given in Appendix.

2 The model of ingratiation and favoritism

2.1 Description of the model

Our point of departure is a model of favoritism introduced in Prendergast and Topel
(1996). We consider a model with three actors: a worker, a manager supervising the
worker, and a firm that employs the worker and the manager. The manager privately
observes a nonverifiable measure of the worker’s performance given by

Ym =€+ a+ €, (1)

where e is the level of effort exerted by the worker, « is the worker’s talent for the task
performed in the company and ¢, is measurement error that adds noise to the manager’s
observation of true performance. It is assumed that a ~ N(0,02), €,, ~ N(0,02,), and
€m and a are uncorrelated.
Also the firm obtains its own private observation of the worker’s performance given
by ys where
yr=etate (2)

and €5 ~» N(0,07).

The manager has to report to the firm the worker’s performance. We denote her
report by ¢,,. The manager can exercise favoritism, which means in this framework that
she biases the report of the worker’s performance. The firm compares the performance
Um reported by the manager to its own observation y; of the worker’s performance and
pays the manager the wage given by

L
W = 00 = MG~ p)° ®

where A > 0 can be interpreted as the price of exercising favoritism or the penalty for
perceived bias. The firm pays the worker the wage determined by

Wy = To + ngm + TrYyr (4)

where 79, 7., 7 € RT. In other words, the worker’s wage depends linearly on the infor-
mation on the worker’s performance that the firm possesses: the performance reported
by the manager and the performance observed by the firm itself. 7,,, and 7y represent the

4
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impact on the worker’s pay of the manager’s report and of the firm’s own signal of the
worker’s performance, respectively.

In the present framework we extend the model of favoritism (Prendergast and Topel
(1996)) by introducing a possibility of ingratiation expressed by opinion conformity. More
precisely, the manager and the worker are assumed to have opinions on a certain issue.
Opinions are real numbers in [0, 1]. Let 6 € [0, 1] denote the actual opinion of the worker,
which is assumed to be known only to himself. Let 6, € [0,1] denote the opinion of
the manager, which will be declared to the worker. After learning the opinion 6,, of the
manager, the worker reports to the manager his opinion denoted by 6 € [0,1]. By

d(9,0) = (6 — 6)* (5)

we denote the distance between the opinions 6 and 6. The worker can exercise ingratiation,
meaning that his actual and reported opinions can differ from each other, i.e., it can be
that 6 # 6. While we do not explicitly assume that under ingratiation d(0,6,,) < d(,6,,)
when 6 # 60,,, it will be shown that under optimal behavior of the worker, ingratiation
reduces the distance to the manager’s opinion.

The worker’s utility! is given by

Uy = Wy, — ¢(d(0,0),€) (6)

where ¢(d(0,0), e) is the cost of ingratiation and effort given by

c(d(0,0),e) = c(e) +d(6,0) + d(8,6)c(e) (7)

c(e) denotes the cost of supplying effort e and is assumed to be twice differentiable, non-
decreasing and convex. While in the model of favoritism Prendergast and Topel (1996)
consider ¢(e) in the worker’s utility, in our model of ingratiation and favoritism we replace
c(e) by c(d(6, 0), e). Note that the global cost ¢(d(0, 0), e) given in (7) is not just a sum of
the cost of effort ¢(e) and the cost of ingratiation measured by d(, §). It also contains the
third component d(6, é)c(e) that captures a simple and plausible form of relation between
the two costs: ingratiation is more costly under higher level of effort, and the effort is
more costly under stronger ingratiatory behavior.

The manager’s utility depends on the wages w,, and w,,, and is given by

V= Wiy + (0, 01 ) w0y, (8)

where 7(f,6,,) is the intensity of the manager’s preference for the worker. (6, 6,,) is
known only to the manager and is learned after observing 6. We assume a normal dis-
tribution 7(6, 6,,) ~> N (m(8,6,,),0%(0,6,,)) with the expectation of n denoted by m and
its variance by 0. We take

m(0,0,) =1—d(0,6,,), 6%(8,6,,) = Cst = o (9)

! The worker is assumed to be risk-neutral. We could assume, similarly to Prendergast and Topel (1996), that
the worker is risk-averse and has exponential utility given by v, = —exp{—p[ww, — c¢(d(0,6), )]}, where > 0
is the constant rate of absolute risk aversion. Since o2(6,6,,) is constant as stated later on in (9), this would
not change our results.
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The value 7 increases in expectation as the difference between 6 and 6,, decreases. Greater
values of o2 indicate greater potential bias. The three random variables €,,, €; and 7(0, 0,,,)
are independent. Also note that the variance is independent of 6 and 6,,.

Timing in the model is the following:

- The firm chooses wage functions w,, and w,, for the worker and the manager, respec-
tively.

- The manager declares her personal opinion 6,, to the worker.

- The worker chooses simultaneously his level of effort e and reports to the manager his
opinion 6.

- The manager learns the reported opinion 6. She observes n(é, 0,) and obtains her
own private observation y,, on the worker’s performance. The firms simultaneously
receives its private observation y; on the worker’s performance.

- The manager reports ¢,, to the firm.

- The firm pays w,, and w,, to the worker and the manager, respectively.

2.2 Behavior of the manager and the worker

We analyze the optimal behavior of the manager and the worker. First, we examine the
manager’s situation.

The bias in the manager’s report, denoted by b = b(é, Omy N\, T ), 1s defined as the
difference between the manager’s report on the worker’s performance and her expectation
of the signal observed by the firm conditional upon the manager’s private information.
In other words, we have

Gm = E(yslym, €*) +b (10)

where e* is the equilibrium level of effort that the parties know the worker will choose.
Similarly as in Prendergast and Topel (1996) we write

E(yf|ym: 6*) = ¢ym + (1 - ¢)e* (11)

with ¢ = 02 /(02 +02,) being a kind of the “compression” parameter. The firm is monitor-
ing how closely the manager’s report corresponds to the firm’s observation of the worker’s
performance. This leads the manager to compressing her evaluation of the worker’s per-
formance towards her beliefs on the firm’s observation.

The manager maximizes her expected utility conditional on ,,, i.e., she chooses bias
b such that

ml?XE (U |Yym) = IHI?XE (wm + n(é, Hm)ww|ym>

which gives
_ (0, 0)7m
N A

Equation (12) shows that bias increases with the manager’s preferences for the worker, as
given by the value of 1. Consistently with equation (9), the more ingratiation, the higher
bias. Moreover, bias increases with the impact of the manager’s report 7,,, on pay. On the
other hand, bias decreases with the price of favoritism .

b (12)
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Prior to receiving by the firm the manager’s report 1, and to obtaining its own
observation y¢ on the worker’s performance, the expected wage of the manager is equal

to ~
m(0,0,,)°72 a%’ﬁl)

2 + 2 (13)

1
E(w,,) = wo — 5)\ (qﬁafn + UJ% +

Given that the baseline wage for the manager is wg, equation (13) shows that the firm
charges three different sorts of penalties to the manager:

- %)\(gbafn + O'J%) is a penalty that compensates the inability of the firm to observe the

exact level of the worker’s effort
m(0,0m)%72,

— ——5%—= is a penalty that compensates the fact that the manager exerts favoritism.

Without favoritism, m is identically equal to 0 and so is this penalty
2.2
T3 is a penalty that compensates, not favoritism itself, but rather the fact that the

firm does not know the true value of 7.

Next, we analyze the worker’s behavior. The worker maximizes his expected utility,
i.e., he chooses e and 6 such that

max E(v,) = maxE <ww —¢(d(6,0), e))

e,0 e,0

which gives

/ o ¢7—m + Tf
¢le) = 1+ (6—0)2 (14)
and ,
G 220 + (1 +c(e))0 (15)

T2
2+ 1+ c(e)

By comparing (14) with the corresponding result of Prendergast and Topel (1996) where
the worker chooses effort such that ¢'(e) = ¢7,,, + 7¢, we can conclude that the possibility
of ingratiation leads to smaller effort. Moreover, the higher the distance d(, ) = (6 —6)?
between the real and reported opinions of the worker, the smaller the exerted effort.
Also (15) has a natural interpretation: ingratiation reduces the distance to the manager’s
opinion, and the reported opinion of the worker ‘lies’ between his real opinion and the
opinion of the manager. The weights are such that the higher the exerted effort or the
price of favoritism, the closer the opinion reported by the worker to his real opinion. Also,
the higher the incentive to ingratiate, the closer the reported opinion to the opinion of
the manager. Note that the manager does not know the real effort and therefore cannot
infer the real opinion from the reported one. But she can learn an estimation of the real
opinion by replacing e by y,,.

In the experimental design of Robin et al. (2014), workers are allowed to change their
initial opinion before it is made available to the manager but after receiving a feedback on
their performance, differently from our model where the worker chooses simultaneously
the level of effort and reports his opinion to the manager. Nevertheless, we can note some
similarities between our theoretical results given in (14) and (15), and the experimental
evidence obtained in Robin et al. (2014). In particular, Robin et al. (2014) observe that
workers with low performance tend to revise their opinion more. This supports their

7
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behavioral hypothesis that increasing the performance decreases the ingratiation index
which measures the worker’s ingratiatory behavior. Moreover, Robin et al. (2014) find
that many workers report opinions that reduce the distance in opinion with the manager.

3 Effects of favoritism and ingratiation

We focus on the impact of favoritism and ingratiation on the behavior and wages of the
worker and the manager, and on the profit of the firm being defined as the sum of the
effort exerted by the worker and his talent minus the wages paid to the worker and the
manager. Formally, the profit of the firm is therefore generically given by

* * ~ )\ ~ 2
T=€ +0— Wy —W,;, =€ +a—(To+Tmym+Tfyf)— wo—g(ym—yf)

where e* is the equilibrium level of effort and g, is determined by (10) and (11).

3.1 Effects of ingratiation in the absence of favoritism

No favoritism does not mean that the manager reports to the firm what she observes,
but rather what she thinks that the firm observes. Formally, the bias becomes b = 0 and
her report is given by ¥, = ¢ym + (1 — ¢)e*, consistently with equations (10) and (11).

Suppose first that the worker does not ingratiate, which is formally equivalent to
imposing that the worker’s reported opinion is equal to his actual opinion, i.e., § = 6.
Then, the worker chooses the level of effort so as to maximize

70 + Ton (QYm + (1 — @)e*) + Tryp — c(e) — d(0,0) — c(e)d(6,0) (16)
Since 6 = 6, the optimal level of effort in the absence of favoritism and ingratiation is
given by c(e) = ¢7,, + 7¢.
Suppose now that the worker considers ingratiation. Then, the maximization of (16)
leads to the following first-order conditions:

(€)1 + (0 —0)%) = ¢r + 74 (17)

6=0 (18)

Hence, in the absence of favoritism by the manager, it is systematically suboptimal for
the worker to ingratiate. Inserting equation (18) into (17) gives the same level of effort as
in the case with no ingratiation. In other words, without favoritism the optimal behavior
of the worker is the same, with or without ingratiation. Intuitively, the reason is that

ingratiation is costly, while without favoritism it cannot be profitable. We can formulate
the following proposition:

Proposition 1 In the absence of favoritism, the possibility of ingratiation has no effect
on the optimal behavior of the worker and it is optimal for the worker not to ingratiate.

Let €™/ denote the optimal level of effort in the absence of favoritism. Then we have
(€)= ¢ + 74

Let 7™/ denote the profit of the firm in the case of no favoritism. The expected profit of
the firm is then equal to

A
E(wnf) = enf(l — T, — Tf) — To — Wo + 5 (qbafn + 0]2@)
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3.2 Effects of favoritism in the absence of ingratiation

Next, we assume that favoritism by the manager can be present, but the worker does not
ingratiate. As a consequence, the manager biases her report according to equations (10)

and (11), and the worker reports his real opinion, i.e., # = 6. Hence, by virtue of (12), the
1(0,00m)Tm

7. Moreover, the worker chooses the level of effort

manager’s bias is equal to b =
so as to maximize

2
7— ~ ~
70 + T (@Y + (1 = 9)e”) + 7yyp + —Fm(0,0m) — c(e) — d(6,0) — c(e)d(6,6)  (19)
Clearly, the solution of this maximization problem is the same as in the previous case
with the absence of favoritism, since the two objective functions (16) and (19) only differ
by a constant, namely %m(@, 0.m). Therefore, the optimal levels of effort in both cases
are the same. We can formulate the following proposition:

Proposition 2 In the absence of ingratiation, favoritism has no effect on the optimal
level of effort.

In other words, if e/™ denotes the optimal level of effort under favoritism and in the
absence of ingratiation, then we have

(™) = d(e™) = ¢ + ¢ (20)

While the optimal levels of effort in both cases are the same, what is different is
the reported performance being affected by favoritism, i.e., the manager’s bias typically
increases the reported performance. As a consequences, the wages of the worker and the
manager, as well as the profit of the firm change with favoritism.

In order to determine the effects of favoritism, we calculate the expected wage and
utility differences for the worker and the firm, and the expected profit of the firm. We
get the following:

2
E(wf™ —wl) = E(vl" —vlf) = TTmmw? Om) 2 0 (21)
2
E(wf" —wif) = =35 (m(6,6,)° +0%) <0 (22)
i onfy_ Tm 2 _ 52

E(v/™ — onf) = 2 (m(0,6,,)° — o%) (23)

ni n 7_72n m 0, 6)m § o’
E(x/™) = B(x") — 5N (m(9,9m) - % - 3) (24)

where similarly to the notation used for the effort, the upper index fni refers to the case
of favoritism and no ingratiation, and nf corresponds to the case of no favoritism (with
or without ingratiation). From (21) we immediately conclude that

Proposition 3 In the absence of ingratiation, favoritism is beneficial to the worker both
with respect to the wage and the utility.

Documents de travail du Centre d'Economie de la Sorbonne - 2016.10



This result has a natural explanation. Given that the optimal level of effort and the
reported opinion are the same in both cases and that the manager biases the report
of the worker’s performance, the worker’s wage as well as the utility are higher in the
presence of favoritism and the absence of ingratiation. Intuitively, the additional wage
due to favoritism increases when the weight 7, assigned by the firm to the manager’s
report increases, or when the price A of exerting favoritism decreases, or even when the
worker happens to have an opinion closer to the manager’s one.

Equations (22) and (23) show that favoritism is always detrimental to the manager’s
wage, but not necessarily to her utility, since the manager’s utility also depends on the
worker’s wage. Similarly equation (24) leads to the conclusion that the impact of fa-
voritism on the profit of the firm is not uniquely determined. In particular, if o2 > 1,
then E(v/" —v) < 0 and E(r/™) > E(x™/), i.e., favoritism decreases the manager’s util-
ity but is beneficial to the firm. This can be interpreted as follows: a large o? means that
the firm perceives much uncertainty about the true values n of the coefficient of favoritism
and penalizes the manager. More precisely, the third component % of the penalty in
(13) is large enough to ensure E(7/™) > E(7™/). If, in contrast, ¢ is low enough, that
is, if standard deviation of the value of the coefficient of favoritism is smaller than its
mean value, then the manager is better off when exerting favoritism due to the additional
utility she derives from the worker’s wage. If 0 < 1, then E(7/™) > E(7"/) if and only
if V1 —02<(0—06,,)% < 1. Hence, when the firm perceives sufficiently little uncertainty
about the coefficient of favoritism, favoritism becomes beneficial to the firm only when
the true opinion of the worker and the opinion of the manager radically differ. On the
one hand, due to this radical difference in opinions, the manager has no incentives, at
least in expectation, to exert favoritism. The firm still charges a small penalty for its
lack of knowledge of the coefficient of favoritism which finally makes favoritism slightly
beneficial to the firm. We can summarize these results in the following propositions:

Proposition 4 In the absence of ingratiation, favoritism is never beneficial to the man-
ager’s wage.

Proposition 5 In the absence of ingratiation, if the firm perceives sufficiently much
uncertainty about the true values of the coefficient of favoritism, then favoritism is not
beneficial to the manager’s utility but is beneficial to the firm.

3.3 Effects of ingratiation in the presence of favoritism

In order to examine the effects of ingratiation in the presence of favoritism, we compare
the case of favoritism and ingratiation (denoted by the upper index fi) and the case of
favoritism and no ingratiation (denoted by fni). From equation (14), the optimal level of
effort e/* under favoritism and ingratiation is given by

¢Tm + Tf

def)y = 21
() 14+ (0 —0)2

(25)

Comparing (25) with equation (20) gives immediately e/* < e/™ and therefore we have

Proposition 6 In the presence of favoritism, ingratiation leads to a lower optimal level
of effort exerted by the worker.
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For the effect of ingratiation on the worker’s wage, we calculate the wage difference
in both cases and get:

2 ~
E(w] = wf") = (r+77) (e = /™) + 22 (0= 0,)" = (0= 00)?)  (20)
Note that the term (7, + 7¢) (e/" — e/™) is always nonpositive and represents the loss
to the worker generated by ingratiation. Indeed, ingratiation leads the worker to a lower
level of effort, and therefore to a smaller value of the signal y; observed by the firm,

which induces a lower wage. On the other hand, the term % ((0 —0,,)% — (0 — Qm)Q)

is always nonnegative (since by equation (15) ingratiation reduces the distance to the
manager’s opinion) and represents the gain to the worker. Ingratiation does indeed lead
to the manager’s over-reporting the worker’s performance, and therefore to a higher value
of 9,,, which increases the worker’s wage. As a result, the global impact of ingratiation
on the worker’s expected wage can be positive or negative, depending on which of these
two effects dominates.

Under a large enough penalty A, ingratiation has a negative impact on the worker’s
expected wage. The negative effect — the fact that the worker puts less effort under
ingratiation — is totally independent of A\. However, large values of A reduce the manager’s
bias in her report of the worker’s performance to the firm, and therefore there is no gain
of ingratiation to the worker. For the exactly opposite reasons, sufficiently small values
of the penalty make ingratiation always beneficial to the worker.

Concerning the effect of ingratiation on the worker’s utility, we get:

E(vf! — vfm) = E(wf’ — wf™) + c(e/™) — c(e’?) — d(8,0)(1 + c(e'?))

Similarly as for the worker’s wage, the effect of ingratiation on his utility can be positive
or negative. In particular, if the worker does not ingratiate “sufficiently”, i.e., if 0 is close
or even equal to 6, then the effect of ingratiation on the worker’s utility is more positive
(or less negative) than the effect on his wage. We can write the following proposition:

Proposition 7 In the presence of favoritism, ingratiation is detrimental to the worker’s
expected wage if the penalty for favoritism is sufficiently high, and it is beneficial if this
penalty is sufficiently small.

In order to elaborate more on the effect of ingratiation on the worker’s situation,

consider the case where ¢(e) = 1e®. Then, from (20) and (25), equation (26) becomes:

E(w{ul _wiﬂi) — TTm <(9 — Qm)Q _ (é — Hm)Q) _ (Tm—FTf)(qum—i-Tf) (1_({_9(;—?9)2> (27)

Obviously, if the worker has the same opinion as the manager, the possibility of ingrati-
ation does not affect the worker’s expected wage.

Suppose now that the worker and the manager have radically different opinions. With-
out loss of generality, we can assume that their opinions are respectively given by 8 = 0
and 6,, = 1. Then:

fi fri Tglé i 02
E(wl —wl") = 520 (28) — (e + )67+ 7)1
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A sufficient condition for E(w!! — w!™) to be positive is then

2
m

By

> (T +77) (7 + 77) (28)

(28) is typically satisfied for sufficiently small values of 7, which represents the impact
of the firm’s own signal on the worker’s pay. Moreover, (28) can be equivalently written
as

<§—¢> 7'31—(@54—1)7']07},1—7'?20

which is also typically satisfied whenever ¢\ < 1, the impact 7, of the manager’s report

on the worker’s pay is sufficiently large, and the weight ¢ in the manager’s report that is

assigned to her own observation is relatively low, even in the case of a large .
Concerning the effect of ingratiation on the manager’s wage, equation (13) leads to

2

E(w), - w]) = & (m(e, 0,)2 — m(d, em)2> _
= (0 =0, = (0= 0,))(2 = (0 =0, = (0~ 0,)") <0 (29)

On the one hand, the term (6 — 6,,,)% — (§ — 6,,)? is always negative, since by virtue of
equation (15) ingratiation reduces the distance between opinions. On the other hand, the
term (2 — (6 — 6,,,)% — (§ — 6,,)?) is positive since opinions lie in the unit interval of the
real numbers. Hence, in the presence of ingratiation, the firm pays less to the manager.
The reason lies in the decomposition of the penalty given in (13). The second component
of this penalty, which is the price of favoritism, increases and the manager gets a smaller
wage. Next, we compute E(v/? — v/™) and get

2 ~

E(vf) = of") = 22 (m(0, 6m)? = m(6,00)?) +

—i—m(é, 0,m) (7’0 + (7 + Tf)€fi) —m(6,0,,) (7’0 + (7 + Tf)€fm) (30)

which can be positive or negative. Since the utility of the manager depends both on her
wage and the wage of the worker, ingratiation can increase the manager’s utility contrary
to her wage. We write the following proposition:

Proposition 8 In the presence of favoritism, ingratiation decreases the manager’s wage,
but can have positive effect on the manager’s utility.

Finally, concerning the effect of ingratiation on the firm’s expected profit, by using
(26) and (29) we get
2 ~
E(r/) = E(n/™) + (1 = 7 — 1) (' — /) + ;—7; ((9 ) — (0 — em)4) (31)
The difference in expected profit that is due to the possibility of ingratiation can be

2
(31) is always negative since ingratiation reduces the distance between opinions. In the

both positive and negative. The second term T ((é —0)t — (0 — Qm)4> in equation
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case where the impacts on the worker’s pay of the manager’s report and of the firm’s
observation are low, that is, 7,,, + 75 < 1, the first component (1 — 7, — 7¢) (efi — efm) is
nonpositive, since ingratiation leads the worker to make less effort. As a result, in such a
case ingratiation is detrimental to the firm. However, in the case where the sum (7,,, +7y)
is sufficiently large, ingratiation becomes beneficial to the firm: since 7,,, 4+ 7¢ is large, the
reduction of effort due to ingratiation implies a big reduction of the worker’s wage. We
can therefore conclude that

Proposition 9 In the presence of favoritism, ingratiation increases the firm’s profit if the
global tmpact on the worker’s pay of the manager’s report and of the firm’s observation
1s sufficiently high. On the contrary, if this impact is sufficiently low, ingratiation has
negative effect on the firm’s profit.

3.4 Inferring the real opinion

Under favoritism and ingratiation the manager observes yl? and 6, but she also knows
that 6 depends on 0 through equation (15). Let 6 denote what the manager thinks is the
real opinion of the worker, as a function of y/¢ and 6. It is given, by assumption, by the
following formula:
T Ny

T2, i

24+ 1+ c(y,];)

or equivalently by
(32)

To illustrate (32), assume that 6,, = 0.1 and § = 0.5. Then, the manager considers that
the true opinion of the worker must be above 0.5 and has to correct 6 by adding a positive
term % 11;(2?1) . Note also that the higher yfni, which means roughly that the worker makes
more effort, the smaller this additional term. Moreover, as the impact of the manager’s
report on the worker’s pay increases (i.e., 7, increases), it becomes more profitable for the
worker to ingratiate, and therefore the correction term in (32) becomes larger. Finally,
the higher the penalty of favoritism, the lower favoritism, the lower ingratiation, and
therefore the term in question is smaller.

It is assumed that the worker is not aware of the fact that the manager tries to infer his
real opinion from the reported opinion. Hence, the optimal level of effort is the same as in
the “standard” case of favoritism and ingratiation examined in the previous subsection.
To simplify the notation, we will use the upper index fi as before whenever trying to infer
the real opinion does not change an optimal level (e.g., of the effort). Otherwise, if trying
to infer the real opinion changes an optimal level (e.g., of the reported performance), we
will use the upper index fif. Using this notation, we get

4 _D\2 2
E (wf? - wf) = -l =07 (2 Im
N1+ e(ylh) AL+ c(yh)

) <0 (33)

The intuition of this result is clear. Since the manager always corrects the reported
opinion by “increasing” the distance to his own opinion, the worker’s wage will decrease.
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This is consistent with the empirical evidence found in Robin et al. (2014) that the
manager becoming aware of the possibility of ingratiation puts a smaller weight of opinion
proximity in the assignment of the worker’s payoff. From (33) we can write the following
proposition.

Proposition 10 Under favoritism and ingratiation it is detrimental to the worker’s wage
when the manager tries to infer the worker’s real opinion.

Concerning the impact on the manager’s wage, using equation (13) we get immediately

2

For the impact on the profit of the firm, we have

2 _—

E(x) = E(x ) — ;—’; ((é —0)?— (0 —

Hence, we can write

Proposition 11 Under favoritism and ingratiation it is always beneficial to the man-
ager’s wage and the firm’s profit when the manager tries to infer the worker’s real opin-
0M.

3.5 Inferring the real observation of the performance

In the following two subsections we focus on the analysis from the firm’s point of view.
First, suppose that the firm directly observes the manager’s opinion 6,, and the worker’s
reported opinion é, and it tries to infer the manager’s real observation /! of the worker’s
performance under favoritism and ingratiation. We also assume that the manager does
not try to infer the real opinion 6 of the worker. Let 7,, denote what the firm thinks is the
real observation /! of the manager, as a function of 0, 0,, and g/, Then, assuming that
the firm estimates the coefficient of favoritism 7(6, 6,,,) as equal to its mean m(6, 6,,), and
consistently with (10) and (11), 7,,, is implicitly given by:

~f1 — % TmMM é? em
i = ¢ + (1= Oy} +%
or equivalently 3
_ T i Tmm(6,0,,)
I fi fi m y Um
This means that the firm systematically reduces the manager’s report by withdrawing

from it the quantity W. Note that, when the price A\ of exercising favoritism in-

creases, it becomes more costly for the manager to exercise favoritism. Hence, consistently
with equation (12) the bias decreases and as a consequence the firm withdraws a smaller
quantity W from the manager’s report. Moreover, higher values of the impact of
the manager’s report on the worker’s pay, as measured by 7,,, provide more incentives

for the worker to ingratiate as suggested by equation (15). Hence, by equation (12) the
Tmm(éﬁm)

o needs

manager’s bias in her report increases, which explains why the quantity
to be higher.
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Note that in the particular case where ¢ = 1, equation (36) reduces to 7,, = 7% — b.
Then, consistently with equatlons (10) and (11) we get 7,, = y/i, which means that the
firm’s estimation of the manager’s report is exact. In contrast, when ¢ has a very small
value, the manager’s report on the worker’s performance is almost independent of y/*.
Hence, there is no real reason why the firm should infer the real y/*

Eventually, the firm readjusts this reduction by adding a term that is proportional to
(gft — y}c’) Hence, if the manager over-reports the worker’s performance relatively to the

firm’s observation (i.e., if §/! > y}%), then the firm compensates this by adding a posi-
tive term to the manager’s report. However, if the manager under-reports the worker’s
performance, then the firm further reduces her report. Hence, on the one hand the firm
systematically reduces the manager’s report, but on the other hand it readjusts its esti-
mation if it finds that the manager over-reports.

Given the firm’s estimate ¥,,, what is (according to the firm) its loss generated by
favoritism and ingratiation7 First, we consider the worker. The firm effectively pays him
To —i— Tmy Y4 Tfyf However, the ﬁrm considers that it should have paid only 79 + 7,,,7,, +
Tfyf . Consequently, what the firm thinks to be the additional wage that is paid to the

worker due to favoritism and ingratiation, i.e., the firm’s loss with respect to the worker’s
wage, or equivalently the worker’s gain with respect to his wage, is given by

Ly = (10 + Tm?jﬁ + Tfy]{i) — (70 + T + Tfyjji) = Tm@% ~Um)
and the expected loss of the firm is equal to

2 m(é, O,)

T

>0 (37)

Concerning the manager’s wage, the firm effectively pays her wqg — %A(}fj — y}cl)2
However, it considers that it should have paid only wy — %A(ym — y;i)Q. Consequently,
according to the firm the additional wage that is paid to the manager due to favoritism
and ingratiation, i.e., the firm’s loss with respect to the manager’s wage, or equivalently
the manager’s gain with respect to her wage, is given by

Lﬂn::<uh“_A( yf)>-—(wo—-§A@/ —y}) ) Q-Qym yf)Q—(yL-—yffﬁ
and the expected loss of the firm is equal to

mmm:l%#3@0+@+%ﬁ)—im@%f (38)

To interpret equation (38), we recall the interpretation of equation (13). If the firm
paid what it considers it should have paid to the manager, then the firm would have
lost the penalty that it charges to the manager for exercising favoritism. This explains
the fact that the term —%m(é, 0,,)? actually represents a gain. In contrast, the term

(2¢2 <¢g + af + 7 AQ > represents a real loss of the firm which reflects two kinds of
penalties: the one that compensates the inability of the firm to observe the exact level of
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the worker’s effort and talent, and the one that compensates the fact that the firm does
not know the true value of the coefficient 7 of favoritism.

Finally, we compute the expected aggregate loss of the firm
E(Ly) = E(Lfw) + E(Ljsm)

and get

Hence, we can write the following proposition:

Proposition 12 If the manager does not try to infer the worker’s real opinion but the
firm tries to infer the manager’s real observation of the worker’s performance, then the
firm estimates that favoritism and ingratiation make it pay a higher wage in expectation
to the worker and a higher total wage in expectation to the worker and the manager than
what it should have paid.

3.6 Inferring the real opinion and the real observation of the performance

Next we assume that, additionally to the fact that the firm tries to infer the manager’s
real observation of the worker’s performance, also the manager tries to infer the real
opinion of the worker. The firm knows that the manager tries to infer real 6. Let Ly,
denote the firm’s loss with respect to the worker’s wage in this case. Then the expected
loss of the firm is equal to

E(L.) = %mm(@, 0,) > 0 (40)

where 6 is given in (32). When comparing this loss with the previous case presented in
Section 3.5, where the manager does not try to infer the real opinion (see (37)), we get

7_2

E(Ly) (L) = 3 (

(0= 0,)" = (8- 6.,)) <0 (41)

Next, let L #m denote the loss of the firm with respect to the manager’s wage in the
considered case. We have
7 A1 —¢%) 2 ), OTh T 7 2
E(Lpm) = T o 9o +0p + =57 | = 530, ) (42)
and when comparing this loss with the previous case analyzed in Section 3.5 (see (38)),
we have

2

E(L ) — E(Lfp) = ;—7; ((@ —0,)%— (0 — em)2) (2 (0= 0,)*— (0 em)Q) >0 (43)

Finally, concerning the aggregated level of the loss of the firm with respect to both
wages that it pays, i.e.,

A A A

E(Ly) = E(Lyw) + E(Lym)
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7 A1 = ¢%) 2 2 0T, T 7 > Tm. 7
E(Lf) = —F= I - > 44
(Ly) 27 ¢o,, + 05+ 2 2)\m(6,9m) +3 m(6,6,,) >0 (44)
Comparing the loss with the one given in (39) gives
2 ~ pa— ~
B(Ly) ~ B(Ly) = 2000, 00) = m(6.6,)) (1= 3m@.0,) + m(B.6,)) ) <0 (49

By virtue of (43) we can conclude that

Proposition 13 If the firm tries to infer the manager’s real observation of the worker’s
performance, then in terms of the estimated loss of the firm with respect to the manager’s
wage it is worse for the firm when the manager tries to infer the real opinion of the
worker.

Moreover, (41) and (45) lead to

Proposition 14 If the firm tries to infer the manager’s real observation of the worker’s
performance, then in terms of the estimated loss of the firm with respect to the worker’s
wage and with respect to both wages, it is better for the firm when the manager tries to
infer the real opinion of the worker. Nevertheless, the firm still estimates that favoritism
and ingratiation make it pay in expectation a higher wage to the worker and a higher total
wage than what it should have paid.

4 Concluding remarks

Our results on favoritism and ingratiation modeled in the same theoretical framework
confirm that these two phenomena are closely related. We show that the effects of one of
the phenomena can be related to the presence/absence of the another one. While many
studies show the empirical evidence of favoritism and ingratiation separately, we examine
if exerting one phenomenon is optimal when the another one is absent. For example, if
the manager does not favor workers, then it is better to the workers not to ingratiate at
all, since ingratiation is costly and gives no advantage. On the other hand, if the worker
does not ingratiate, then whether the manager favor workers or not does not change the
optimal level of the effort exerted by the worker.

Bandiera et al. (2009) find that favoritism is detrimental to the firm’s overall perfor-
mance. We can draw a somewhat similar conclusion for the firm, since it estimates that
under favoritism and ingratiation the firm always pays a higher total wage than what it
should have paid. A message for the firm is that it should hire ‘clever’ managers who do
not lead themselves to be easily ingratiated, since it is always good for the firm to have
the manager who tries to infer the worker’s real opinion. Bramoullé and Goyal (2014)
show that favoritism always reduces aggregate social welfare. In our framework we find
some positive effects on the utilities. For instance, when ingratiation is absent, favoritism
is beneficial to the worker’s utility. When favoritism is present, ingratiation can be ben-
eficial to the manager’s utility. Prendergast and Topel (1996) point out that favoritism
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generates value for managers who exercise favoritism, as they derive utility from exercis-
ing bias. We can argue in a similar way in our framework, which is not surprising since
the favoritism part of our model is similar to the one given in Prendergast and Topel
(1996). However, we can also observe a similar effect of ingratiation when considering
workers who exercise ingratiatory behavior.

Most of the works on favoritism point out mainly its detrimental effects. Our results
are of two natures. On the one hand we show clearly negative effects, like for example
the effect of ingratiation on the manager’s wage. On the other hand, we can also observe
beneficial effects, and some of them are less obvious and not that intuitive. For instance,
ingratiation is not always beneficial to the worker’s wage and its positive effect is related
to favoritism itself, i.e., if the penalty for favoritism is sufficiently small. This confirms
only partially the evidence obtained in social psychology of the effect of ingratiation
on salary increases and carrier success, also confirmed in Robin et al. (2014). Another
message for the firm is that ingratiation might also increase its profit. Nevertheless, it will
be the case only if (in particular) the impact on the worker’s pay of the firm’s observation
is sufficiently high. In other words, it seems that the firm might benefit from ingratiation,
but it should be sufficiently careful and take largely into account its own observation
when setting the worker’s wage.

Appendix
Proof of equation (12)

Suppose that the worker reports 6. The manager observes y,, (which depends on the
level of effort chosen by the worker). It is assumed that E(€,,|ym) = E(ef|yn) = 0 and
E(e|ym) = ym. The manager maximizes her expected utility conditional on y,,, i.e., she
chooses b that maximizes

- 1. . ~
E (wm + 77(0, em)ww|ym> =E <w0 - 5/\(ym - yf>2 + 77(07 Hm)ww|ym)

We have

E ((Gm = y5)*ym) = E (b + dym + (1 — )e* — y5)*|ym)
=E ((¢(ym — yr) + (1 = &) (e = ys) +5)*|ym)
= O ((Ym — ys)*lym) + (1 = 0)°E ((€* — ys)*|ym) + b*+
+20(1 = A)E (Ym — ys) (€ — y7)|ym) +
+ 200K (Ym — Y¢lym) + 2b(1 — O)E (e* — yy|ym)
= ¢*(0p, +07) + (1 — ¢)*(0a + 0F) + b +2¢(1 — )0}

E (wolym) = E (7o + Tondm + TY5|Ym)
=E (70 + 70 (b + ¢ym + (1 — @)e") + 75y¢|ym)
=70 + T (b + OYm + (1 - gf))e*) + TfE(yf|ym)
=70+ Tin(b+ OYm + (1 — d)e*) + T4y

18

Documents de travail du Centre d'Economie de la Sorbonne - 2016.10



Hence, the objective function becomes

wo — = (¢°(0p, + 07) + (1 — ¢)* (02 + 07) + b* + 26(1 — ¢)o7)

and from FOC: —\b + (0, 0,,) 7, = 0, which gives b = 100n)me o (12). m

Proof of equation (13)
Using equations (1), (2), (10), (11) and (12), we have

E(wn) = wo — 33 (G — 17)?)

= g — X8 ( (G + (1 = g 4 10T yf>2)

~ 2
= wy — %)\]E ((gb —Da+ ¢ey —ep + —77(9, 9m)Tm>

2

1 7'72”02 Tﬁlm 9~, 0,,)>
=wy — =\ (((b—l)%i—i—@b%fn—i—a]%—l— 2 (/\2 ) )

Furthermore, note that (¢ — 1)%062 + ¢*02, = ¢oZ,, which finally yields equation (13).
|

Proof of equations (14) and (15)

When maximizing his expected utility, the worker anticipates that if he reports 6 and if
the manager observes y,,, then the manager is going to report g,, as given by equations
(10), (11) and (12). But the worker only knows the normal distribution of 7(0,6,,) given
in (9). We first compute the wage w,, of the worker:
. 72n(0, 0,
Wy = To + Tm¥Ym + TfYr = To + Tm¢ym + Tm<]. — (,25)6* + % + TryYy
710, Om)

=70+ Tmd(e + a+ €n) + (1 — @)™ + 3

+7'f<€+06+€f)

Since the four random variables «, €,,, €5 and 77(9, 0,,) are independent and normally

distributed, w,, is itself also normally distributed with
72.m(0,0,m)

mean = 7y + Tppe + T (1 — ¢)e* + == + 7pe and

. 4
variance = 7,2, ¢*0r, + 17707 + (T + 77)?07 + S 0°.

The expected utility of the worker is equal to
E(v,) = E (ww — o(d(8, ), e))

=70+ Tmpe + T (1 — P)e* +
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Once the constants are ruled out, we get that the worker simply maximizes:
2

(67 + 7)e + %mm(é, 0,) — c(d(0,0),¢) =
(@7m+p)e+ 22 (1= (0= 0n)?) = cle) = (0= 0) = c(e)(0 — 0)?
and from FOC we have:
(1) %(dw? 9:>a ) OTm + Tf2
(2) Z5(d(6,0),e)94(6,0) = 522(6,6,,)

72
which leads to ¢(e) = ldj:gr;f and 0 = %T(?)a, i.e., to equations (14) and (15). W
S 41+c(e

Proof of equations (21), (22), (23) and (24)

We have
Wi — W = (1o + T FIM + Tryr) — (To + TP+ Tryp) = T (G — G0)
% Tm H,Qm *

=Tn <¢ym—|—(1—¢)6 —f—#_gbym_(l_qﬁ)e)
2
2

— 0,0
3 (0,0,

and hence, E(w/" —w"/) = 7’2" (0,0,,) >0, i.e., we get (21). Moreover,

. 1 I, .
wit —wpl = (wo = A" yf)2> - (wo — A - yf)2>
Note that

E (7! —y5)?) =E ((0ym + (1 = 9)e" —y5)°)
=E ((¢(ym — ys) + (1 = d)(e" = yp))*)
= ¢"E ((Ym — ys)*) + (1 = 9)’E ((¢" —yp)*) + 2¢(1 — O)E ((ym — ys) (€ —yy))
= ¢*(on, +07) + (1 = ¢)* (0, + 07) +26(1 — ¢)0}
= ¢’on + (1 — ¢)°0 + 0} = ¢os, + 07
Therefore, by virtue of (13), we have
m(0,0,)*t% o
( /\2) + 2

, 1
Bl —upf) = 1) (¢03n Lot
72
S 2A
i.e., equation (22). Equation (23) follows from equations (8), (21) and (22). Furthermore,
we get also equation (24), since

2)+ Ly (902 + 02)

~(m(0,0,)* + o) <0

2
m

2 2
E(r/") = B(r) Bl +uf ) = Bz)- T (mw, g, - "0 %)

T
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We have

gt =yl +

whi —

and therefore

w

(1

Proof of equations (26) and (27)

= @)el o+ (0, 6,), B = Gyl + (L= 6)e™ + Sn(0,6,)

A

yj:i =ell —|—oz+6§i, yjfm = ef”i+a+e§m

win = (7’0 + Tl + Tfy}%) — <T0 + T @I 4+ T y}cm>

Tm® (E(y) — E(yi)) + mn(1 — ¢) (e — &™)
+ TTm < (é, Om) —m(0, Qm)> + 7¢ (eﬁ — efm)
Tin® (eﬁ — efm) + 7 (1 — @) (eﬂ — efm)
+ % ( (é, 0n) —m(6,0,, )) + 7 (eﬁ — efm)
= (7 + 77) (7 — ™) + %m (m<é, 0) — (0, 9m))

= (T +77) (7 = )+ 222 (0= 0)* = (0= 0)?)

which gives (26). Let c(e) = se%. Then from (20) and (25), we get

and therefore

w

]E(wfi o w{:’”)

>’|3\]w >’|3\‘[\3 >’|3ﬂ1\3

which gives (27).

Note that

and

[\

ofi OTm + T

1+ (@—072 = OTm + 7y
(10,6) = m(0,6) + (7 -+ 7) (& — )
(0= 00 = 0= 6°) + (5t 77) (07 + 77) (1 -0
(<9 O 9m)2> — (T + 77)(¢Tin + 7¢) 1 %(—0(5 0)9)

Proof of equations (29) and (30)

ng Tm ni ni
gt = yf" = S0, 0n) + ol — e — (1= 9)a

B = uf = Sn0.00) + ocli — ff = (1= d)a
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(46)



3 3 1 ~fq i2 ni ni
1
2
1
2

= AT ST 250, 0,) (9eh — " = (1= 6)a)

i ni 2 éa em 2
+ (qﬁen;“ — e§ —(1- (b)oz) — 7'31—77( 2 )
2

Zn(@.0,) (0efi = f = (1= 0)a) + (aef: = ef' = (1 =)o) |

Furthermore
E(ufi — wfr’) = 22 (B (5(6.0,)%) ~ E (1(6.6,)%))
— % (m(e, 0,)% + 0% — m(0,0,,)* — a2>
= % (00, 0) = m(8,6,)) (m(0,000) + m(.6,))
= ;—31 (0002 = (0= 0.)7) (2= (0= 02)* — (0 6,)?)

which gives (29). Given that (6 — 6,,)> — (6 — 6,,,)? is always negative and 2 — (8 — 6,,,)% —
(0 — 0,,)? is always positive, we obtain E(w{’ — w]™) < 0.
By virtue of equation (8), the variation of v,, is equal to the sum of the variations

of wy, and 1(0,0)w,. The former is already given by (29). We now compute the latter
variation.

)\(U +m(99))

2
—m(0,60,,) (To + (Tm + 75) efm) — 7—77”(02 + m(6, Gm)Q)

E (77(9, H)wff —n(6, H)w{;m> = m(é, Om) (7’0 + (Ton + 7¢) fz) +

Hence, we obtain:

2
T, Tm

E(of) = v) = 2% (m(68,0,)* = m(,6,)?) + 5= (m(8.6,,)* = m(6.6,,)°)
+m(6,0,,) (7o + (Tin + 7¢) efi) —m(0,0,,) (10 + (Tm + 71) efm)

which finally gives (30). |

Proof of equations (33) and (35)
We have
w{uw — w{fj = (7’0 + Tmyfw + Tfy}ci9> — <7’0 + ng]j:f + Tfy}ci>
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and the manager’s report of the worker’s performance is written as

~fi i i 0, 0m) T
3 = gufi + (1 — g)efi 4 L0-On)m A)
Hence,
2 2
fi0 iy ~fi _ ~fiy _ Tm a _ j _Tm (5 _ 2 g 2
E (w) = wl) = (5 = 1) = 2 (m(e,em) m(e,em)> : ((9 6,.)% — (8 em))
2 ~ ~
_%(e—e)(e+e—2em>
We have
-~ 712 0,0
_fg="m
A1+ c(yh)
o N 2 9 N 2 1
9+9—29m:29+7—m9—9’@—2em=(9—9m)(2+T—m—ﬁ)
A1+ eyl A 1+ c(ym)

and by inserting these two expressions into E (w{ffe — w{f), we finally get (33).
Furthermore,

E(w/? — w!) + E(wf? — wl’) =

w

(1(8,6)* = m(@,0,)?) + 731 (@, 0) — m(0,0))

By virtue of 4 ' ' ' ' '
E(r/") = E(x”) - E(wfl’ - wf}) ~ Ewf? - w])

and the previous results, and using the definition of m we get equation (35). |

Proof of equation (37)
We have

Ly = (7o + Tl + 700") = (70 + Tl + 75) = Tn (51 = 1)

m m éa em ~fi 7
=%-1ﬁ%—l—a—@@ﬁ—ﬁ0

m m éa em 1 i m éa em 7
- oo (T O) )—<1—¢><¢y,{:+<1—¢>efl+—7 e >—y§>)

m m éu em 1 7 ; 7 m éy 9m
:% %—(1—@ (cb(yf;’—y§)+(1—¢)(eﬁ—y§)+%>)

and hence
o Tm Tmm(é7 9m> Tmm(§7 em) _ T’E’Lm(é" em)
E(Lyw) = 3 <—)\ —(1-9) ) ) = s >0
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Proof of equations (38) and (39)

We have
1 L, : A i _ i i
Lfm:< wo = SM@ ) >—(w0—§A(ym—ij)2> :5((ym—y§)2—(y£—yjf)2>

Let by = M be the bias estimated by the firm. As an intermediary step we first
compute

2
—yp)? = (@?m’ +— (Gl =y} ¢b - ?/fz)
% (ym’ - y}c’ - bf>2
= 2 (= o P+ 8 = 2050~ )
Therefore, we have
Lo = 5 (1= )G = o) 48 = 2t — o)

and
A

E(Lim) = g (0= B (@ ') + 85 — 204 (3 — o]’ ) )
Moreover, by equations (3) and (13) we have

m(é, 0,,)°72 072

m

A2 + A2

E (75— y/)?) = 608, + 03 +

and from equation (12)

m(0,0,,)°72
e
Hence, we get:

fi ; ; i Tm é,@m ; T é,&m
E(yfn—yjf)ZE<¢yfn+(1—¢)ef +#—yf> Z%be

Combining the previous equalities, we get

E(Lfm)zr;[( — ¢°)E (( Z yﬂ)-@]

— i [(1 _ ¢2) (CbUTQn + O'ch + m(éa em)27—731 + U2Tr2n> _ m(éa em)27—72n]

292 A2 A2 A2
Al —¢7) ??) 0?72 AP
27 gba + af + 32 2)\m(9, Om)
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which gives (38). Finally, the expected aggregate loss of the firm is given by
E(Ly) = E(Lyfw) + E(Lsm)

A= ¢7) (¢a +024 2 Ti) + "0, 0m) im(é, Om)*

T o N2 ) 2\
A1 —4¢7) o’ \ |, T (0, 6m) 15
_ - >
2 ¢oz, + 07+ 2 + S 1 Qm(e,em) >0
as given in (39). [ |

Proof of equations (40) and (41)

Let 7/ denote the manager’s report of the worker’s performance in the case when
the manager tries to infer the real opinion and the firm tries to infer the real observation
of the performance. Let 9, denote the firm’s estimation of the manager’s observation of
the worker’s performance in this case. We have

~fq ~ ) m 70m Tm
I = Gl + (L= @)y} + %
. . 1—9¢, 4 o Tam(0,0,,)
fi2 fi2 fi m »Y'm
Y =Ym +—— W — Yy ) ———
and the firm’s loss with respect to the worker’s wage is given by
I:fw = (TO + ng{nﬂ + Tfy}ci) - (7_0 + ngm + Tfy}c ) - Tm(yyj;ﬂ gm)
T [ Tmm(0, 0,,) ;
_ T (TG Um) gy fiz ol
o (2R o))
Tm Tmm 57 Qm i s Tm a) Qm [
i (00) (41— g ) )

m i i i i Tmn@ Orm)
Q0] - ) (otu - of) + (1= e)(er - oy + T
and hence the expected loss of the firm is equal to

(L) = 22 (200 0) (g B0} T, 20

which gives (40). Furthermore, when comparing the losses, we get

2 2

E(Ljy) — E(Lpy) = %m (m@, 0,) — m(0, em)) —Im ((é —0,)?— (0 em)Q) <0

that is, we have (41). Proving that

((é —0,)% — (0 em)2) <0

relies on equations (15) and (32). We consider the following two cases:
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- Case 1: 0 <0,
Then, 0 < 0 < < 0,,. Moreover, we get h < 0 and therefore 0 < 0 < #,,. Hence,
0—0,<0—0, g()andﬁnauy (0 —6,)2 > (6 —0,,)>

- Case2:60>6,,
Then, 6 > 0 > 0,,. Moreover, we get 0 > 0 and therefore 0 > 0 > 0,,. Hence,
9—0,>0—0, 20andﬁnally (0 —60,)%> (60— 0,

Proof of equations (42) and (43)
We have

~ i 1 N 4 1 N 7 i [
Lfm = <w0 — _)\( fi2 y}c )2) — (wo — éA(ym - y}c )2) = 5)\ <(ym - y}c ) (ygf y}” )2>

and therefore

E(f’fm) - E(Lfm) =
{(1 (G- em)2>2 (- em)Q)Q}

) (0= ) = (0= 0,)7) (2= (@ = 00)* = (B~ 0)*) 2 0

which gives (43). The last inequality comes from the fact that (6 — 6,,)% + (6 — 6,,)? < 2
and that ((5 —0,,)% — (0 — Qm)2> > 0 as shown above.

L BlRL S,

Proof of equations (44) and (45)

We have
E(Ly) = B(Lgw) + E(Lgn)
A=) PN T ma ey T
_m m >
25 poz, + oF + 32 2)\m(9,9m) + )\m(e,ﬁm)_o
since (1 ¢2) 5 o
— o°T
o) >
and
—i (919)2—1-i (99)—i( 0,0,,) —m(0,0,,)*/2) >0
2)\m yvYm A m yvYm) T )\ m yvym m yvm
Finally,
P s j TTQYL j 2 2
E(Ly) = E(Ly) = 5 (m(0,0n) =m0, Om)) + 53 (MU0, 0)" — m(0, 61n)")
2 ~
= 2 (m(8, 6n) = m(0, 6m)) (1 — %(m(@, O) +m (0, em))> <0
which completes the proof. [ |
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