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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.

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" [START_REF] Vaughan | Introduction to Social Psychology[END_REF]) or as "a class of strategic behaviors employed by a person to make himself more attractive to another" (Wortman and Linsenmeier (1977)). [START_REF] Jones | Ingratiation[END_REF] 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 ingratiatory and conformity behaviors; see e.g., [START_REF] Asch | Effects of group pressure upon the modification and distortion of judgments[END_REF]; [START_REF] Appelbaum | Ingratiation as a political tactic: Effects within the organization[END_REF]; [START_REF] Gordon | Impact of ingratiation on judgments and evaluation: A meta-analytic investigation[END_REF]; [START_REF] Higgins | Influence tactics and work outcomes: A meta-analysis[END_REF]. Also economists are strongly interested in the study of conformity. To give some examples, the theory of yes-men by [START_REF] Prendergast | A theory of "yes men[END_REF] 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 [START_REF] Milgrom | Employment contracts, influence activities, and efficient organization design[END_REF]; [START_REF] Milgrom | Employment contracts, influence activities, and efficient organization design[END_REF]Roberts (1988, 1990). There exist various explanations of conformity, like informational deficit, present e.g. in herding behavior [START_REF] Banerjee | A simple model of herd behavior[END_REF]; [START_REF] Scharfstein | Herd behavior and investment[END_REF]) and informational cascades [START_REF] Bikhchandani | A theory of fads, fashion, custom, and cultural change as informational cascades[END_REF]), or the issues of status [START_REF] Bernheim | A theory of conformity[END_REF]) and social norms [START_REF] Akerlof | A theory of social custom, of which unemployment may be one consequence[END_REF]; [START_REF] Jones | The Economics of Conformism[END_REF]), among others. Also in organizational settings, the empirical evidence and study of influence and ingratiation are of particular interest; see, e.g., [START_REF] Liden | Ingratiatory behaviors in organizational settings[END_REF], [START_REF] Westphal | The other pathway to the boardroom: Interpersonal influence behavior as a substitute for elite credentials and majority status in obtaining board appointments[END_REF].

We analyze these two related phenomena in the same theoretical framework and investigate a model of favoritism and ingratiation. Similarly to [START_REF] Prendergast | Favoritism in organizations[END_REF] 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 manager. 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 manager. 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, ingratiation 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 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

Description of the model

Our point of departure is a model of favoritism introduced in [START_REF] Prendergast | Favoritism in organizations[END_REF]. 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

y m = e + α + ǫ m (1)
where e is the level of effort exerted by the worker, α is the worker's talent for the task performed in the company and ǫ m is measurement error that adds noise to the manager's observation of true performance. It is assumed that α N (0, σ 2 α ), ǫ m N (0, σ 2 m ), and ǫ m and α are uncorrelated.

Also the firm obtains its own private observation of the worker's performance given by y f where

y f = e + α + ǫ f (2)
and ǫ f N (0, σ 2 f ). The manager has to report to the firm the worker's performance. We denote her report by ỹm . 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 ỹm reported by the manager to its own observation y f of the worker's performance and pays the manager the wage given by

w m = w 0 - 1 2 λ(ỹ m -y f ) 2 (3)
where λ > 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

w w = τ 0 + τ m ỹm + τ f y f (4)
where τ 0 , τ m , τ f ∈ R + . In other words, the worker's wage depends linearly on the information on the worker's performance that the firm possesses: the performance reported by the manager and the performance observed by the firm itself. τ m and τ f represent the 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 [START_REF] Prendergast | Favoritism in organizations[END_REF]) 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 θ ∈ [0, 1] denote the actual opinion of the worker, which is assumed to be known only to himself. Let θ m ∈ [0, 1] denote the opinion of the manager, which will be declared to the worker. After learning the opinion θ m of the manager, the worker reports to the manager his opinion denoted by θ ∈ [0, 1]. By

d(θ, θ) = (θ -θ) 2
(5)

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

The worker's utility1 is given by

v w = w w -c(d(θ, θ), e) (6) 
where c(d(θ, θ), e) is the cost of ingratiation and effort given by

c(d(θ, θ), e) = c(e) + d(θ, θ) + d(θ, θ)c(e) (7) 
c(e) denotes the cost of supplying effort e and is assumed to be twice differentiable, nondecreasing and convex. While in the model of favoritism [START_REF] Prendergast | Favoritism in organizations[END_REF] consider c(e) in the worker's utility, in our model of ingratiation and favoritism we replace c(e) by c(d(θ, θ), e). Note that the global cost c(d(θ, θ), e) given in ( 7) is not just a sum of the cost of effort c(e) and the cost of ingratiation measured by d(θ, θ). It also contains the third component d(θ, θ)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 m and w w , and is given by

v m = w m + η( θ, θ m )w w (8)
where η( θ, θ m ) is the intensity of the manager's preference for the worker. η( θ, θ m ) is known only to the manager and is learned after observing θ. We assume a normal distribution η( θ, θ m ) N (m( θ, θ m ), σ2 ( θ, θ m )) with the expectation of η denoted by m and its variance by σ. We take

m( θ, θ m ) = 1 -d( θ, θ m ), σ 2 ( θ, θ m ) = Cst = σ 2 (9)
The value η increases in expectation as the difference between θ and θ m decreases. Greater values of σ 2 indicate greater potential bias. The three random variables ǫ m , ǫ f and η( θ, θ m ) are independent. Also note that the variance is independent of θ and θ m .

Timing in the model is the following:

-The firm chooses wage functions w w and w m for the worker and the manager, respectively. -The manager declares her personal opinion θ m to the worker.

-The worker chooses simultaneously his level of effort e and reports to the manager his opinion θ. -The manager learns the reported opinion θ. She observes η( θ, θ m ) and obtains her own private observation y m on the worker's performance. The firms simultaneously receives its private observation y f on the worker's performance. -The manager reports ỹm to the firm.

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

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( θ, θ m , λ, τ m ), is 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 ỹm = E(y f |y m , e * ) + b [START_REF] Jones | The Economics of Conformism[END_REF] where e * is the equilibrium level of effort that the parties know the worker will choose.

Similarly as in [START_REF] Prendergast | Favoritism in organizations[END_REF] we write

E(y f |y m , e * ) = φy m + (1 -φ)e * (11) 
with φ = σ 2 α /(σ 2 α +σ 2 m ) being a kind of the "compression" parameter. The firm is monitoring 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 performance towards her beliefs on the firm's observation.

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

b E (v m |y m ) = max b E w m + η( θ, θ m )w w |y m which gives b = η( θ, θ m )τ m λ (12) 
Equation ( 12) shows that bias increases with the manager's preferences for the worker, as given by the value of η. Consistently with equation ( 9), the more ingratiation, the higher bias. Moreover, bias increases with the impact of the manager's report τ m on pay. On the other hand, bias decreases with the price of favoritism λ.

Prior to receiving by the firm the manager's report ỹm and to obtaining its own observation y f on the worker's performance, the expected wage of the manager is equal to

E(w m ) = w 0 - 1 2 λ φσ 2 m + σ 2 f + m( θ, θ m ) 2 τ 2 m λ 2 + σ 2 τ 2 m λ 2 (13)
Given that the baseline wage for the manager is w 0 , equation ( 13) shows that the firm charges three different sorts of penalties to the manager:

-1 2 λ(φσ 2 m + σ 2 f
) is a penalty that compensates the inability of the firm to observe the exact level of the worker's effort m( θ,θm) 2 τ 2 m 2λ 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 σ 2 τ 2 m 2λ is a penalty that compensates, not favoritism itself, but rather the fact that the firm does not know the true value of η.

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

max e, θ E(v w ) = max e, θ E w w -c(d(θ, θ), e) which gives c ′ (e) = φτ m + τ f 1 + ( θ -θ) 2 (14) and θ 
= τ 2 m λ θ m + (1 + c(e))θ τ 2 m λ + 1 + c(e) (15) 
By comparing ( 14) with the corresponding result of [START_REF] Prendergast | Favoritism in organizations[END_REF] where the worker chooses effort such that c ′ (e) = φτ m + τ f , we can conclude that the possibility of ingratiation leads to smaller effort. Moreover, the higher the distance d( θ, θ) = ( θθ) 2 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 m . In the experimental design of [START_REF] Robin | Ingratiation: Experimental evidence[END_REF], 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 [START_REF] Robin | Ingratiation: Experimental evidence[END_REF]. In particular, [START_REF] Robin | Ingratiation: Experimental evidence[END_REF] observe that workers with low performance tend to revise their opinion more. This supports their behavioral hypothesis that increasing the performance decreases the ingratiation index which measures the worker's ingratiatory behavior. Moreover, [START_REF] Robin | Ingratiation: Experimental evidence[END_REF] find that many workers report opinions that reduce the distance in opinion with the manager.

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

π = e * + α -w w -w m = e * + α -(τ 0 + τ m ỹm + τ f y f ) -w 0 - λ 2 (ỹ m -y f ) 2
where e * is the equilibrium level of effort and ỹm is determined by ( 10) and ( 11).

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 ỹm = φy m + (1φ)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., θ = θ. Then, the worker chooses the level of effort so as to maximize

τ 0 + τ m (φy m + (1 -φ)e * ) + τ f y f -c(e) -d( θ, θ) -c(e)d( θ, θ) (16) 
Since θ = θ, the optimal level of effort in the absence of favoritism and ingratiation is given by c ′ (e) = φτ m + τ f . Suppose now that the worker considers ingratiation. Then, the maximization of ( 16) leads to the following first-order conditions:

c ′ (e)(1 + ( θ -θ) 2 ) = φτ m + τ f (17) θ = θ (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 e nf denote the optimal level of effort in the absence of favoritism. Then we have

c ′ (e nf ) = φτ m + τ f
Let π nf denote the profit of the firm in the case of no favoritism. The expected profit of the firm is then equal to

E(π nf ) = e nf (1 -τ m -τ f ) -τ 0 -w 0 + λ 2 φσ 2 m + σ 2 f 8
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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., θ = θ. Hence, by virtue of ( 12), the manager's bias is equal to b = η(θ,θm)τm λ . Moreover, the worker chooses the level of effort so as to maximize

τ 0 + τ m (φy m + (1 -φ)e * ) + τ f y f + τ 2 m λ m(θ, θ m ) -c(e) -d( θ, θ) -c(e)d( θ, θ) (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 τ 2 m λ m(θ, θ 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 f ni denotes the optimal level of effort under favoritism and in the absence of ingratiation, then we have

c ′ (e f ni ) = c ′ (e nf ) = φτ m + τ f (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:

E(w f ni w -w nf w ) = E(v f ni w -v nf w ) = τ 2 m λ m(θ, θ m ) ≥ 0 (21) E(w f ni m -w nf m ) = - τ 2 m 2λ m(θ, θ m ) 2 + σ 2 ≤ 0 (22) E(v f ni m -v nf m ) = τ 2 m 2λ m(θ, θ m ) 2 -σ 2 (23) E(π f ni ) = E(π nf ) - τ 2 m λ m(θ, θ m ) - m(θ, θ m ) 2 2 - σ 2 2 (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.

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 τ m assigned by the firm to the manager's report increases, or when the price λ 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 favoritism on the profit of the firm is not uniquely determined. In particular, if

σ 2 > 1, then E(v f ni m -v nf m ) < 0 and E(π f ni ) > E(π nf ), i.e.
, favoritism decreases the manager's utility but is beneficial to the firm. This can be interpreted as follows: a large σ 2 means that the firm perceives much uncertainty about the true values η of the coefficient of favoritism and penalizes the manager. More precisely, the third component σ 2 τ 2 m 2λ of the penalty in ( 13) is large enough to ensure E(π f ni ) > E(π nf ). If, in contrast, σ 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

σ 2 ≤ 1, then E(π f ni ) ≥ E(π nf ) if and only if √ 1 -σ 2 ≤ (θ -θ m ) 2 ≤ 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 manager'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.

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 f i under favoritism and ingratiation is given by

c ′ (e f i ) = φτ m + τ f 1 + ( θ -θ) 2 (25) 
Comparing (25) with equation (20) gives immediately e f i ≤ e f ni , and therefore we have Proposition 6 In the presence of favoritism, ingratiation leads to a lower optimal level of effort exerted by the worker.

For the effect of ingratiation on the worker's wage, we calculate the wage difference in both cases and get:

E(w f i w -w f ni w ) = (τ m + τ f ) e f i -e f ni + τ 2 m λ (θ -θ m ) 2 -( θ -θ m ) 2 (26)
Note that the term (τ m + τ f ) e f ie f ni 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 f observed by the firm, which induces a lower wage. On the other hand, the term

τ 2 m λ (θ -θ m ) 2 -( θ -θ m )
2 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 ỹm , 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 λ, 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 λ. However, large values of λ 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(v f i w -v f ni w ) = E(w f i w -w f ni w ) + c(e f ni ) -c(e f i ) -d(θ, θ)(1 + c(e f i ))
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 θ is close or even equal to θ, 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 c(e) = 1 2 e 2 . Then, from ( 20) and ( 25), equation ( 26) becomes:

E(w f i w -w f ni w ) = τ 2 m λ (θ -θ m ) 2 -( θ -θ m ) 2 -(τ m + τ f )(φτ m + τ f ) ( θ -θ) 2 1 + ( θ -θ) 2 (27)
Obviously, if the worker has the same opinion as the manager, the possibility of ingratiation does not affect the worker's expected wage. Suppose now that the worker and the manager have radically different opinions. Without loss of generality, we can assume that their opinions are respectively given by θ = 0 and θ m = 1. Then: A sufficient condition for E(w f i ww f ni w ) to be positive is then

E(w f i w -w f ni w ) = τ 2 m λ θ 2 -θ -(τ m + τ f )(φτ m + τ f ) θ2 1 + θ2
τ 2 m λ ≥ (τ m + τ f )(φτ m + τ f ) (28) 
(28) is typically satisfied for sufficiently small values of τ f , which represents the impact of the firm's own signal on the worker's pay. Moreover, (28) can be equivalently written as

1 λ -φ τ 2 m -(φ + 1)τ f τ m -τ 2 f ≥ 0
which is also typically satisfied whenever φλ ≤ 1, the impact τ m of the manager's report on the worker's pay is sufficiently large, and the weight φ in the manager's report that is assigned to her own observation is relatively low, even in the case of a large λ.

Concerning the effect of ingratiation on the manager's wage, equation ( 13) leads to

E(w f i m -w f ni m ) = τ 2 m 2λ m(θ, θ m ) 2 -m( θ, θ m ) 2 = = τ 2 m 2λ (( θ -θ m ) 2 -(θ -θ m ) 2 )(2 -( θ -θ m ) 2 -(θ -θ m ) 2 ) ≤ 0 (29)
On the one hand, the term ( θθ m ) 2 -(θθ m ) 2 is always negative, since by virtue of equation ( 15) ingratiation reduces the distance between opinions. On the other hand, the term (2

-( θ -θ m ) 2 -(θ -θ m ) 2
) 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 f i mv f ni m ) and get

E(v f i m -v f ni m ) = τ 2 m 2λ m( θ, θ m ) 2 -m(θ, θ m ) 2 + +m( θ, θ m ) τ 0 + (τ m + τ f )e f i -m(θ, θ m ) τ 0 + (τ m + τ f )e f ni (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

E(π f i ) = E(π f ni ) + (1 -τ m -τ f ) e f i -e f ni + τ 2 m 2λ ( θ -θ m ) 4 -(θ -θ m ) 4 (31) 
The difference in expected profit that is due to the possibility of ingratiation can be both positive and negative. The second term τ 2 m 2λ ( θθ m ) 4 -(θθ m ) 4 in equation ( 31) is always negative since ingratiation reduces the distance between opinions. In the case where the impacts on the worker's pay of the manager's report and of the firm's observation are low, that is, τ m + τ f ≤ 1, the first component (1τ mτ f ) e f ie f ni 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 (τ m + τ f ) is sufficiently large, ingratiation becomes beneficial to the firm: since τ m + τ f 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 impact on the worker's pay of the manager's report and of the firm's observation is sufficiently high. On the contrary, if this impact is sufficiently low, ingratiation has negative effect on the firm's profit.

Inferring the real opinion

Under favoritism and ingratiation the manager observes y f i m and θ, but she also knows that θ depends on θ through equation ( 15). Let θ denote what the manager thinks is the real opinion of the worker, as a function of y f i m and θ. It is given, by assumption, by the following formula:

θ = τ 2 m λ θ m + 1 + c(y f i m ) θ τ 2 m λ + 1 + c(y f i m ) or equivalently by θ = θ + τ 2 m λ θ -θ m 1 + c(y f i m ) (32) 
To illustrate (32), assume that θ m = 0.1 and θ = 0.5. Then, the manager considers that the true opinion of the worker must be above 0.5 and has to correct θ by adding a positive term τ 2 m λ θ-θm 1+c(y f i m ) . Note also that the higher y f i m , 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., τ m 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 fiθ. Using this notation, we get

E w f iθ w -w f i w = - τ 4 m λ 2 (θ m -θ) 2 1 + c(y f i m ) 2 + τ 2 m λ 1 1 + c(y f i m ) ≤ 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. This is consistent with the empirical evidence found in [START_REF] Robin | Ingratiation: Experimental evidence[END_REF] 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

E w f iθ m -w f i m = τ 2 m 2λ m( θ, θ m ) 2 -m(θ, θ m ) 2 ≥ 0 (34)
For the impact on the profit of the firm, we have

E(π f iθ ) = E(π f i ) - τ 2 m 2λ ( θ -θ m ) 2 -(θ -θ m ) 2 ( θ -θ m ) 2 + (θ -θ m ) 2 ≥ E(π f i ) (35)
Hence, we can write Proposition 11 Under favoritism and ingratiation it is always beneficial to the manager's wage and the firm's profit when the manager tries to infer the worker's real opinion.

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 θ m and the worker's reported opinion θ, and it tries to infer the manager's real observation y f i m of the worker's performance under favoritism and ingratiation. We also assume that the manager does not try to infer the real opinion θ of the worker. Let y m denote what the firm thinks is the real observation y f i m of the manager, as a function of θ, θ m and ỹfi m . Then, assuming that the firm estimates the coefficient of favoritism η( θ, θ m ) as equal to its mean m( θ, θ m ), and consistently with ( 10) and ( 11), y m is implicitly given by:

ỹfi m = φy m + (1 -φ)y f i f + τ m m( θ, θ m ) λ
or equivalently

y m = ỹfi m + 1 -φ φ (ỹ f i m -y f i f ) - τ m m( θ, θ m ) φλ ( 36 
)
This means that the firm systematically reduces the manager's report by withdrawing from it the quantity τmm( θ,θm) φλ . Note that, when the price λ of exercising favoritism increases, 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 τmm( θ,θm) φλ from the manager's report. Moreover, higher values of the impact of the manager's report on the worker's pay, as measured by τ m , provide more incentives for the worker to ingratiate as suggested by equation ( 15). Hence, by equation ( 12) the manager's bias in her report increases, which explains why the quantity τmm( θ,θm) φλ needs to be higher.

Note that in the particular case where φ = 1, equation ( 36) reduces to y m = ỹfi mb. Then, consistently with equations ( 10) and ( 11) we get y m = y f i m , which means that the firm's estimation of the manager's report is exact. In contrast, when φ has a very small value, the manager's report on the worker's performance is almost independent of y f i m . Hence, there is no real reason why the firm should infer the real y f i m . Eventually, the firm readjusts this reduction by adding a term that is proportional to (ỹ f i my f i f ). Hence, if the manager over-reports the worker's performance relatively to the firm's observation (i.e., if ỹfi m > y f i f ), then the firm compensates this by adding a positive 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 estimation if it finds that the manager over-reports.

Given the firm's estimate y m , what is (according to the firm) its loss generated by favoritism and ingratiation? First, we consider the worker. The firm effectively pays him τ 0 + τ m ỹfi m + τ f y f i f . However, the firm considers that it should have paid only τ 0 + τ m y m + τ f y f i f . 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

L f w = (τ 0 + τ m ỹfi m + τ f y f i f ) -(τ 0 + τ m y m + τ f y f i f ) = τ m (ỹ f i m -y m )
and the expected loss of the firm is equal to

E(L f w ) = τ 2 m m( θ, θ m ) λ ≥ 0 (37) 
Concerning the manager's wage, the firm effectively pays her w 0 -1 2 λ(ỹ f i my f i f ) 2 . However, it considers that it should have paid only w 0 -1 2 λ(y my f i f ) 2 . 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

L f m = w 0 - 1 2 λ(ỹ f i m -y f i f ) 2 -w 0 - 1 2 λ(y m -y f i f ) 2 = λ 2 (y m -y f i f ) 2 -(ỹ f i m -y f i f ) 2
and the expected loss of the firm is equal to

E(L f m ) = λ(1 -φ 2 ) 2φ 2 φσ 2 m + σ 2 f + σ 2 τ 2 m λ 2 - τ 2 m 2λ m( θ, θ m ) 2 (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 -τ 2 m 2λ m( θ, θ m ) 2 actually represents a gain. In contrast, the term

λ(1-φ 2 ) 2φ 2 φσ 2 m + σ 2 f + σ 2 τ 2 m λ 2
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 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 η of favoritism.

Finally, we compute the expected aggregate loss of the firm

E(L f ) = E(L f w ) + E(L f m )
and get

E(L f ) = λ(1 -φ 2 ) 2φ 2 φσ 2 m + σ 2 f + σ 2 τ 2 m λ 2 + τ 2 m m( θ, θ m ) λ 1 - 1 2 m( θ, θ m ) ≥ 0 (39)
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.

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 θ. Let Lfw 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( Lfw ) = τ 2 m λ m(θ, θ m ) ≥ 0 ( 40 
)
where θ 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

E( Lfw ) -E(L f w ) = τ 2 m λ ( θ -θ m ) 2 -(θ -θ m ) 2 ≤ 0 (41) 
Next, let Lfm denote the loss of the firm with respect to the manager's wage in the considered case. We have

E( Lfm ) = λ(1 -φ 2 ) 2φ 2 φσ 2 m + σ 2 f + σ 2 τ 2 m λ 2 - τ 2 m 2λ m(θ, θ m ) 2 (42) 
and when comparing this loss with the previous case analyzed in Section 3.5 (see ( 38)), we have

E( Lfm ) -E(L f m ) = τ 2 m 2λ (θ -θ m ) 2 -( θ -θ m ) 2 2 -(θ -θ m ) 2 -( θ -θ m ) 2 ≥ 0 (43)
Finally, concerning the aggregated level of the loss of the firm with respect to both wages that it pays, i.e.,

E( Lf ) = E( Lfw ) + E( Lfm )
we get

E( Lf ) = λ(1 -φ 2 ) 2φ 2 φσ 2 m + σ 2 f + σ 2 τ 2 m λ 2 - τ 2 m 2λ m(θ, θ m ) 2 + τ 2 m λ m(θ, θ m ) ≥ 0 (44)
Comparing the loss with the one given in (39) gives

E( Lf ) -E(L f ) = τ 2 m λ (m(θ, θ m ) -m( θ, θ m )) 1 - 1 2 (m(θ, θ m ) + m( θ, θ m )) ≤ 0 (45)
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.

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. [START_REF] Bandiera | Social connections and incentives in the workplace: Evidence from personnel data[END_REF] find that favoritism is detrimental to the firm's overall performance. 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. [START_REF] Bramoullé | Favoritism[END_REF] 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 beneficial to the manager's utility. [START_REF] Prendergast | Favoritism in organizations[END_REF] point out that favoritism generates value for managers who exercise favoritism, as they derive utility from exercising 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 [START_REF] Prendergast | Favoritism in organizations[END_REF]. 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 [START_REF] Robin | Ingratiation: Experimental evidence[END_REF]. 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 θ. The manager observes y m (which depends on the level of effort chosen by the worker). It is assumed that E(ǫ m |y m ) = E(ǫ f |y m ) = 0 and E(e|y m ) = y m . The manager maximizes her expected utility conditional on y m , i.e., she chooses b that maximizes

E w m + η( θ, θ m )w w |y m = E w 0 - 1 2 λ(ỹ m -y f ) 2 + η( θ, θ m )w w |y m
We have

E (ỹ m -y f ) 2 |y m = E (b + φy m + (1 -φ)e * -y f ) 2 |y m = E (φ(y m -y f ) + (1 -φ)(e * -y f ) + b) 2 |y m = φ 2 E (y m -y f ) 2 |y m + (1 -φ) 2 E (e * -y f ) 2 |y m + b 2 + + 2φ(1 -φ)E ((y m -y f )(e * -y f )|y m ) + + 2bφE (y m -y f |y m ) + 2b(1 -φ)E (e * -y f |y m ) = φ 2 (σ 2 m + σ 2 f ) + (1 -φ) 2 (σ 2 α + σ 2 f ) + b 2 + 2φ(1 -φ)σ 2 f E (w w |y m ) = E (τ 0 + τ m ỹm + τ f y f |y m ) = E (τ 0 + τ m (b + φy m + (1 -φ)e * ) + τ f y f |y m ) = τ 0 + τ m (b + φy m + (1 -φ)e * ) + τ f E(y f |y m ) = τ 0 + τ m (b + φy m + (1 -φ)e * ) + τ f y m
Hence, the objective function becomes

w 0 - λ 2 φ 2 (σ 2 m + σ 2 f ) + (1 -φ) 2 (σ 2 α + σ 2 f ) + b 2 + 2φ(1 -φ)σ 2 f + η( θ, θ m ) (τ 0 + τ m (b + φy m + (1 -φ)e * ) + τ f y m )
and from FOC: -λb + η( θ, θ m )τ m = 0, which gives b = η( θ,θm)τm λ , i.e., (12).

Proof of equation ( 13)

Using equations ( 1), ( 2), ( 10), ( 11) and ( 12), we have

E(w m ) = w 0 - 1 2 λE (ỹ m -y f ) 2 = w 0 - 1 2 λE (φy m + (1 -φ)e * + η( θ, θ m )τ m λ -y f ) 2 = w 0 - 1 2 λE   (φ -1)α + φǫ m -ǫ f + η( θ, θ m )τ m λ 2   = w 0 - 1 2 λ (φ -1) 2 σ 2 α + φ 2 σ 2 m + σ 2 f + τ 2 m σ 2 λ 2 + τ 2 m m( θ, θ m ) 2 λ 2
Furthermore, note that (φ -1) 2 σ 2 α + φ 2 σ 2 m = φσ 2 m , which finally yields equation ( 13).

Proof of equations ( 14) and ( 15)

When maximizing his expected utility, the worker anticipates that if he reports θ and if the manager observes y m , then the manager is going to report ỹm as given by equations ( 10), ( 11) and ( 12). But the worker only knows the normal distribution of η( θ, θ m ) given in (9). We first compute the wage w w of the worker:

w w = τ 0 + τ m ỹm + τ f y f = τ 0 + τ m φy m + τ m (1 -φ)e * + τ 2 m η( θ, θ m ) λ + τ f y f = τ 0 + τ m φ(e + α + ǫ m ) + τ m (1 -φ)e * + τ 2 m η( θ, θ m ) λ + τ f (e + α + ǫ f )
Since the four random variables α, ǫ m , ǫ f and η( θ, θ m ) are independent and normally distributed, w w is itself also normally distributed with mean

= τ 0 + τ m φe + τ m (1 -φ)e * + τ 2 m m( θ,θm) λ + τ f e and variance = τ 2 m φ 2 σ 2 m + τ 2 f σ 2 f + (τ m φ + τ f ) 2 σ 2 α + τ 4 m λ 2 σ 2 .
The expected utility of the worker is equal to

E(v w ) = E w w -c(d(θ, θ), e) = τ 0 + τ m φe + τ m (1 -φ)e * + τ 2 m m( θ, θ m ) λ + τ f e -c(d(θ, θ), e)
Once the constants are ruled out, we get that the worker simply maximizes:

(φτ m + τ f )e + τ 2 m λ m( θ, θ m ) -c(d(θ, θ), e) = (φτ m + τ f )e + τ 2 m λ 1 -( θ -θ m ) 2 -c(e) -( θ -θ) 2 -c(e)( θ -θ) 2
and from FOC we have:

(

1) ∂c ∂e (d(θ, θ), e) = φτ m + τ f (2) ∂c ∂d (d(θ, θ), e) ∂d ∂ θ (θ, θ) = τ 2 m λ ∂m ∂ θ ( θ, θ m ) which leads to c ′ (e) = φτm+τ f 1+( θ-θ) 2 and θ = τ 2 m λ θm+(1+c(e))θ τ 2 m λ +1+c(e)
, i.e., to equations ( 14) and ( 15).

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

We have

w f ni w -w nf w = (τ 0 + τ m ỹfni m + τ f y f ) -(τ 0 + τ m ỹnf m + τ f y f ) = τ m (ỹ f ni m -ỹnf m ) = τ m φy m + (1 -φ)e * + τ m η(θ, θ m ) λ -φy m -(1 -φ)e * = τ 2 m λ η(θ, θ m ) and hence, E(w f ni w -w nf w ) = τ 2 m λ m(θ, θ m ) ≥ 0, i.
e., we get (21). Moreover,

w f ni m -w nf m = w 0 - 1 2 λ(ỹ f ni m -y f ) 2 -w 0 - 1 2 λ(ỹ nf m -y f ) 2
Note that

E (ỹ nf m -y f ) 2 = E (φy m + (1 -φ)e * -y f ) 2 = E (φ(y m -y f ) + (1 -φ)(e * -y f )) 2 = φ 2 E (y m -y f ) 2 + (1 -φ) 2 E (e * -y f ) 2 + 2φ(1 -φ)E ((y m -y f )(e * -y f )) = φ 2 (σ 2 m + σ 2 f ) + (1 -φ) 2 (σ 2 α + σ 2 f ) + 2φ(1 -φ)σ 2 f = φ 2 σ 2 m + (1 -φ) 2 σ 2 α + σ 2 f = φσ 2 m + σ 2 f
Therefore, by virtue of (13), we have , equation (22). Equation ( 23) follows from equations ( 8), ( 21) and ( 22). Furthermore, we get also equation ( 24), since Proof of equations ( 26) and ( 27) and therefore

E(w f ni m -w nf m ) = - 1 2 λ φσ 2 m + σ 2 f + m(θ, θ m ) 2 τ 2 m λ 2 + σ 2 τ 2 m λ 2 + 1 2 λ φσ 2 m + σ 2 f = - τ 2 m 2λ m(θ, θ m ) 2 + σ 2 ≤ 0 i.e.
E(π f ni ) = E(π nf )-E(w f ni w -w nf w +w f ni m -w nf m ) = E(π nf )- τ 2 m λ m(θ, θ m ) - m(θ, θ m ) 2 2 - σ 2 2 
We have ỹfi m = φy f i m + (1 -φ)e f i + τ m λ η( θ, θ m ), ỹfni m = φy f ni m + (1 -φ)e f ni + τ m λ η(θ, θ m ) y f i f = e f i + α + ǫ f i f , y f ni f = e f ni + α + ǫ f ni f w f i w -w f ni w = τ 0 + τ m ỹfi m + τ f y f i f -τ 0 + τ m ỹfni m + τ f y f ni
E(w f i w -w f ni w ) = τ 2 m λ m( θ, θ m ) -m(θ, θ m ) + (τ m + τ f ) e f i -e f ni = τ 2 m λ (θ -θ m ) 2 -( θ -θ m ) 2 + (τ m + τ f )(φτ m + τ f ) 1 1 + ( θ -θ) 2 -1 = τ 2 m λ (θ -θ m ) 2 -( θ -θ m ) 2 -(τ m + τ f )(φτ m + τ f ) ( θ -θ) 2 1 + ( θ -θ) 2
which gives (27).

Proof of equations ( 29) and ( 30)

Note that ỹfni m -y f ni f = τ m λ η(θ, θ m ) + φǫ f ni m -ǫ f ni f -(1 -φ)α and ỹfi m -y f i f = τ m λ η( θ, θ m ) + φǫ f i m -ǫ f i f -(1 -φ)α
By virtue of E(π f iθ ) = E(π f i ) -E(w f iθ mw f i m ) -E(w f iθ ww f i w ) and the previous results, and using the definition of m we get equation ( 35).

Proof of equation (37)

We have

L f w = (τ 0 + τ m ỹfi m + τ f y f i f ) -(τ 0 + τ m y m + τ f y f i f ) = τ m (ỹ f i m -y m ) = τ m φ τ m m( θ, θ m ) λ -(1 -φ)(ỹ f i m -y f i f ) = τ m φ τ m m( θ, θ m ) λ -(1 -φ) φy f i m + (1 -φ)e f i + τ m η( θ, θ m ) λ -y f i f = τ m φ τ m m( θ, θ m ) λ -(1 -φ) φ(y f i m -y f i f ) + (1 -φ)(e f i -y f i f ) + τ m η( θ, θ m ) λ
and hence

E(L f w ) = τ m φ τ m m( θ, θ m ) λ -(1 -φ) τ m m( θ, θ m ) λ = τ 2 m m( θ, θ m ) λ ≥ 0
Proof of equations ( 38) and ( 39)

We have

L f m = w 0 - 1 2 λ(ỹ f i m -y f i f ) 2 -w 0 - 1 2 λ(y m -y f i f ) 2 = λ 2 (y m -y f i f ) 2 -(ỹ f i m -y f i f ) 2
Let b f = τmm( θ,θm) λ be the bias estimated by the firm. As an intermediary step we first compute

(y m -y f ) 2 = ỹfi m + 1 -φ φ (ỹ f i m -y f i f ) - 1 φ b f -y f i f 2 = 1 φ 2 ỹfi m -y f i f -b f 2 = 1 φ 2 (ỹ f i m -y f i f ) 2 + b 2 f -2b f (ỹ f i m -y f i f )
Therefore, we have

L f m = λ 2φ 2 (1 -φ 2 )(ỹ f i m -y f i f ) 2 + b 2 f -2b f (ỹ f i m -y f i f )
and

E(L f m ) = λ 2φ 2 (1 -φ 2 )E (ỹ f i m -y f i f ) 2 + b 2 f -2b f E ỹfi m -y f i f
Moreover, by equations ( 3) and ( 13) we have

E (ỹ f i m -y f i f ) 2 = φσ 2 m + σ 2 f + m( θ, θ m ) 2 τ 2 m λ 2 + σ 2 τ 2 m λ 2
and from equation ( 12)

b 2 f = m( θ, θ m ) 2 τ 2 m
λ 2 Hence, we get:

E ỹfi m -y f i f = E φy f i m + (1 -φ)e f i + τ m η( θ, θ m ) λ -y f i f = τ m m( θ, θ m ) λ = b f
Combining the previous equalities, we get

E(L f m ) = λ 2φ 2 (1 -φ 2 )E (ỹ f i m -y f i f ) 2 -b 2 f = λ 2φ 2 (1 -φ 2 ) φσ 2 m + σ 2 f + m( θ, θ m ) 2 τ 2 m λ 2 + σ 2 τ 2 m λ 2 - m( θ, θ m ) 2 τ 2 m λ 2 = λ(1 -φ 2 ) 2φ 2 φσ 2 m + σ 2 f + σ 2 τ 2 m λ 2 - τ 2 m 2λ m( θ, θ m ) 2
which gives (38). Finally, the expected aggregate loss of the firm is given by

E(L f ) = E(L f w ) + E(L f m ) = λ(1 -φ 2 ) 2φ 2 φσ 2 m + σ 2 f + σ 2 τ 2 m λ 2 + τ 2 m m( θ, θ m ) λ - τ 2 m 2λ m( θ, θ m ) 2 = λ(1 -φ 2 ) 2φ 2 φσ 2 m + σ 2 f + σ 2 τ 2 m λ 2 + τ 2 m m( θ, θ m ) λ 1 - 1 2 m( θ, θ m ) ≥ 0
as given in (39).

Proof of equations ( 40) and ( 41)

Let ỹfi2 m 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 ŷm denote the firm's estimation of the manager's observation of the worker's performance in this case. We have and hence the expected loss of the firm is equal to

ỹfi2 m = φŷ m + (1 -φ)y f i f + m(θ, θ m )τ m λ ŷm = ỹfi2 m + 1 -φ φ (ỹ f i2 m -y f i f ) -
E( Lfw ) = τ m φ τ m m(θ, θ m ) λ -(1 -φ) τ m m(θ, θ m ) λ = τ 2
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  f ni w ) = τ m φ E(y f i m ) -E(y f ni m ) + τ m (1φ) e f ie f ni θ m )m(θ, θ m ) + τ f e f ie f ni = τ m φ e f ie f ni + τ m (1φ) e f ie f ni + τ 2 m λ m( θ, θ m )m(θ, θ m ) + τ f e f ie f ni = (τ m + τ f ) e f ie f ni + τ 2 m λ m( θ, θ m )m(θ, θ m ) = (τ m + τ f ) e f ie f ni + τ 2 m λ (θθ m ) 2 -( θθ m ) 2which gives (26). Let c(e) = 1 2 e 2 . Then from (20) and (25), we gete f i = φτ m + τ f 1 + ( θθ) 2 , e f ni = φτ m + τ f(46) 

τ

  m m(θ, θ m ) φλ and the firm's loss with respect to the worker's wage is given byLfw = (τ 0 + τ m ỹfi2 m + τ f y f i f ) -(τ 0 + τ m ŷm + τ f y f i f ) = τ m (ỹ f i2 mm m(θ, θ m ) λ -(1φ) φ(y f i my f i f ) + (1φ)(e f iy f i f ) + τ m η(θ, θ m ) λ
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The worker is assumed to be risk-neutral. We could assume, similarly to[START_REF] Prendergast | Favoritism in organizations[END_REF], that the worker is risk-averse and has exponential utility given by vw = -exp{-µ[wwc(d(θ, θ), e)]}, where µ > 0 is the constant rate of absolute risk aversion. Since σ

( θ, θm) is constant as stated later on in (9), this would not change our results. 5 Documents de travail du Centre d'Economie de la Sorbonne -2016.10
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