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1. Introduction 

ABSTRACT 

We analyze the classic moral haza rd problem with the additional assumption that agents 
are inequity averse. The presence of inequity aversion alters the structure of optimal 
contracts. When the concern for equity becomes more important, there is convergence 
towards linear sharing rules. The sufficient statistics result is violated. Depending on 
the environment, contracts may be either overdetermined, i.e. include non- informative 
performance measures, or incomplete, i.e. neglect informative performance measures. 
Finally, our model delivers a simple rationale for team based incentives, implying wage 
compression. 

"A given level of pay may be viewed as good or bad, acceptable or unacceptable, depending on the compensation of others in the 
reference group, and as such may result in different behavior. I ... ] This is a constraint on the use of any sort of incentive pay." 

Milgrom and Roberts (1992, p. 419) 

Although Milgrom and Roberts (1992) clearly state that social preferences matter in the design of incentive schemes this 
issue has received little attention - though the question how to provide appropriate incentives was analyzed in much 
detail since Holmstrom's (1979) seminal paper on Moral Hazard.1 Recently, motivated by real-world anomalies and many 
experimental results,2 there has been a lot of interest in social preferences and theoretical frameworks have been developed 

'" We thank Tobias Bohm, Florian Ederer, Tore Ellingsen, Ernst Fehr, Alexander Rasch, Ray Rees, Arno Schmoller, Hans Zenger and seminar participants at 
University College London, the London School of Economics, the Stockholm School of Economics, the Halvard/MIT Orga ni zational Economics Seminar, and 
the Zeuthe n Workshop in Behavioral Economics for their comments. The paper benefited a lot by the comments from the editor Matthew jackson a nd an 
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I Kandel and l..1Zear's (1992) work on pee r pressure is one of the few except ions. 

2 See e.g. Fehr and Schmidt (2003) for a comprehensive survey of these experimental studies. 
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to model other-regarding preferences. However, so far little work has been done to see how classical contract-theoretic 
predictions change when social preferences enter the picture. This paper takes steps in this direction. 

We introduce social preferences, captured by inequity aversion in the spirit of Fehr and Schmidt (1999) and Bolton and 
Ockenfels (2000),3 into a Holmstrom (1979) setting where a principal hires an agent who, by his choice of effort, determines 
the probability distribution of profits. Although one may look at a variety of contract-theoretic models and consider a variety 
of ways how social preferences matter,4 we choose these widely cited classics as natural starting points of an analysis in 
this field. In this new situation, we find that the optimal contract has to trade off three factors: insurance, incentives, and 
fairness. The agent's concern for a fair distribution of profits leads to a tendency towards linear sharing rules. Furthermore 
this concern delivers a new incentive instrument, as the agent can be rewarded for good performance not only by paying 
more, but also by paying more equitably. Moreover we find that Holmstrom's sufficient statistics resultS is violated as 
optimal contracts may be either overdetermined or incomplete. Finally, turning to the multiple-agents case, the fairness 
motive gives a rationale for the widespread use of team incentives even if the performed tasks are independent. This latter 
effect also implies wage compression, as for example described by Frank (1984), compared to the situation without inequity 
aversion. 

We find that analyzing the moral hazard problem with an agent that suffers from being worse off or better off than 
the principal delivers predictions that can explain several empirical regularities that cannot be easily explained by standard 
models. The intuition why inequity aversion leads to a tendency towards linear sharing rules in our model is straightfor
ward. An inequity averse agent cares for everybody getting a "fair share" of surplus. Every additional unit of surplus has to 
be distributed according to these fair shares, implying a linear sharing rule. Similarly we find that optimal contracts may 
violate Holmstrom's (1979) sufficient statistics result. Contracts may be overdetermined as inequity aversion implies an 
intrinsic interest in the distribution of firms' profits. Even if profit consists not only of parts influenced by agents' effort 
choices, agents might still want to participate in variations of overall profit. On the other hand this intrinsic interest in a 
firm's profit might render it infeasible to contract on better performance measures than profit as this might lead to too in
equitable distributions. Thus contracts may be incomplete in equilibrium. Hence, as inequity aversion generates an intrinsic 
interest in the distribution of profit, we should expect non-informative measures of profit to be included and informative 
but not profit related measures to be excluded from contracts. Finally, our analysis offers an explanation for the promi
nence of team incentives. If workers care about each others payoffs it may be optimal to condition workers' pay on their 
co-workers' performance. This type of team incentives can be interpreted as an insurance not only against income shocks 
but also against the disutility from being worse or better off than the co-workers. An implication of this insurance is that 
wages are more compressed than they would be in absence of workers' inequity aversion. 

A few recent papers have dealt with the matter of incorporating social preferences into contract theory.6 Itoh (2004) and 
Our and Glazer (2008) are closest to our setting. However, these two papers restrict attention to discrete outcomes and the 
agent's effort choice to a binary decision while we allow both to be continuous. 

A different approach to incorporate social preferences into a contracting problem is pursued by Hart and Moore (2008). 
They analyze an incomplete contracting environment and argue that contracts provide reference points for the contract
ing parties' feelings of entitlement. Hart and Moore (2008) focus on the tradeoff between flexibility and rigidity. A flexible 
contract maximizes the ex-post probability of trade but also causes the most extreme feelings of entitlement. Conversely, 
an ex ante contract that pins down future outcomes very precisely, and therefore leaves little room for disagreement and 
agreement has the drawback that it does not allow the parties to adjust to different states of the world. Fehr et al. (2008) 
examine experimentally the behavioral forces stipulated in Hart and Moore (2008) and find evidence for the model's pre
dictions. Englmaier and Leider (2008) incorporate reciprocal preferences, as developed by Rabin (1993), Dufwenberg and 
Kirchsteiger (2004), or Falk and Fischbacher (2006), into a moral hazard model and derive properties of the optimal con
tract and implications for organizational structure. Charness and Dufwenberg (2006) present a theory of guilt aversion in 
a principal-agent game with hidden action and test their prediction, namely that agents try to perform as to conform to 
others' expectations, experimentally. They vary the communication structure and document that players tend to keep their 
non-binding promises, which squares well with the notion of guilt-aversion. 

The remainder of this paper is structured as fo llows. In Section 2 we set out the model and derive and discuss the 
structure of optimal contracts for the situations where effort is contractible and non-contractible, respectively. We also 
discuss our assumptions and their implications in detail. Section 3 contains extensions where we first allow for additional 
signals and address the question of contractual completeness and then study the multi-agent case. Section 4 compares our 
main findings with several stylized empirical facts. Section 5 concludes. All proofs are collected in Appendix A. 

3 Both in Fehr and Schmidt (1999) and Bolton and Ockenfels (2000) the agents' utility increases in own profit but decreases if they are b'etter or worse 
off than others. While in Fehr and Schmidt (1999) agents compare own payoffs to everybody else's payoff, in Bolton and Ockenfels (2000) they compare 
themselves only to the average in the reference group. For almost all of our results the two models coincide in their predictions as there are only two 
players. 

4 Among the most prominent examples of model s of other-rega rding preferences are Rabin (1993), Dufwenberg and Kirchsteiger (2004), Falk and Fis
chbacher (2006), Cox et al. (2007), and Charness and Rabin (2002). 

s The sufficient statistics resu lt states that optimal contracts should condition on all informative signals with respect to effort choice and not on uninfor
mative signals. 

6 For a comprehensive treatment of this literature see Englmaier (2005). 
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2. The model 

We employ the framework from Holmstrom (1979) to model the interaction between a risk neutral. profit maximizing 
principal and a utility maximizing agent who is inequity averse towards his principal. In Section 3.3 we extend the frame
work to deal with the case of multiple agents, exhibiting inequity aversion towards each other and towards the principal. 

2.1. Set up 

The principal hires the agent to work for him. The profit x realized at the end of the period is continuously distributed 
in an interval [~, xl with density f(xle) which is determined by the effort e exerted by the agent. As the principal is neither 
risk averse nor inequity averse he wants to maximize his expected net profit 

ii 

EUp = f f(xle)[x - w(x)]dx 

if 

where w(x) is the wage paid to the agent. 
We model the agent in the spirit of Fehr and Schmidt (1999) and assume that he cares about his relative payoff. The 

agent's utility function is additively separable and has three parts: First, he derives utility from wealth, u(w(x» , which 
is strictly increasing in the wage payment. Second, he suffers a cost c(e) from exerting effort with c'(e) > O. Finally the 
function GO captures his concern for equitable allocations. To decide whether an allocation is fair or unfair the agent 
compares his payoff w(x) and the principal's net payoff [x - W(X)].7 Therefore the agent's utility is given by 

EUA = u(w(x») - c(e) - aC([x - w(x)] - w(x») 

with C/O > 0 if(x - w(x)] > w(x), 

C"O > O 

C(O) = 0, C'(O) = 0 

C/O < 0 if(x - w(x)] < w(x) 

where a is the weight the agent puts on achieving equitable outcomes.s One could think of this weight embedded in GO, 
but to ease comparative statics we write it explicitly. 

Fig. 1 shows one possible graph of - GO. A quadratic function would be an example for a function fulfilling our as
sumptions. However, the function has by no means to be symmetric around 0, i.e. the equitable allocation. Thus we allow 
for the agent suffering much more from disadvantageous inequity than from advantageous inequity. Assuming convexity of 
GO implies an aversion towards lotteries over different levels of inequity. 

We assume that the agent can ensure himself a utility level U in the outside market implying that the principal has to 
obey the agent's participation constraint EUA > U. We also assume that the Monotone Likelihood Ratio Property, Milgrom 
(1981), applies, Le. 

a( fe(x1e» 
1(XTe) > O. 
ax 

This implies that the higher the realization of profit the more likely it is that high effort was exerted. Furthermore we 
follow Innes (1990) and assume that the agent can secretly boost or destroy profits. This ensures that the slope of the 
optimal contact is bounded between 0 ~ w'(x) ~ 1. 

2.2. Contractible effort 

We start our analysis with the case where the principal can contract on effort, i.e. there is no moral hazard problem 
present. In this situation the principal wants to maximize his expected profit net of wage payments and has to obey only 
the agent's participation constraint (PC). Thus the problem becomes 

7 In the Fehr-Schmidt model, the age nt is risk neutra l with respect to wealth, u(w(x» = w(xl, and the inequity aversion term is formulated slightly 
different. We comment upon these differences in Section 2.4. Note that our results qualitatively also hold for a model where the agent compares hi s net 
payoff (wage-effort costs) to the principal's net payoff (income-wage). See Section 2.4 for a discuss ion. A formal exposition of this case can be found in 
the working paper version of this paper which is avai lable from the authors. 

8 Note that, by setting ct = 0, we are back to the original Holmstrom (1979) model. 
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To isolate effects we first assume the agent to be risk neutral with respect to variations in income, i.e. u(w(x» = w(x) . In 
standard contracting models the contract structure in this setting is entirely undetermined. The principal is just interested 
in extracting all the rent from the relationship and as there is no risk aversion as a source of deadweight loss he can do so 
with any contract. However, introducing inequity aversion changes the picture. 

Proposition 1. If effort is contractible and the agent is risk neutral with respect to wealth the unique optimal contract is linear with 
slope !. 

Proof. This and all following proofs are given in Appendix A. 0 

The intuition for this result is that inequity aversion is the only source of welfare loss in the problem. Similar to risk 
aversion here the agent dislikes variations in inequity. Thus the deadweight loss can be minimized by offering a constant 
level of inequity over all realizations of x, i.e. a linear contract with slope !. Generically there will be a deadweight loss 
in equilibrium as the principal extracts the rent with a lump sum payment, thus inflicting some inequity on the agent. 
However, the principal's ability to use this lump sum payment is restricted by the agent's concern for inequity. 

Corollary 1. With contractible effort and a risk neutral agent the principal's profit decreases in the agent's concern for inequity, a . 

To see this, first consider the case where leaving the agent half the surplus suffices to make him participate and even 
makes him better off than with his outside option. Now the principal extracts this rent via the lump sum payment. This 
reduces the agent's utility by making him poorer and by inflicting inequity on him. For a higher a, i.e. more concern for 
inequity, this latter effect is more pronounced and the principal can extract only a lower lump sum payment. In the case 
where leaving the agent half the surplus does not suffice to make him participate and violates the participation constraint, 
the principal induces participation of the agent by paying him a lump sum transfer. The agents' utility increases as he is 
now richer but this effect is dampened as the utility is decreased due to the induced inequity. This latter effect is more 
pronounced for a higher a. Thus the principal has to pay a higher transfer to make the agent participate.9 

Proposition 1 gives us the prerequisites to fully describe all the forces at work in our model. Fig. 2 shows these three 
forces . As in standard models the agent's insurance motive calls for a flat wage as this takes away all the income risk from 
him. The principal's wish to provide incentives calls for a wage scheme that makes the agent residual claimant of profits, 
i.e. has a slope of 1. Finally, inequity aversion calls for an equal sharing rule as this insures the agent against variations in 
the level of inequity. 

With this at hand we can enrich our model by introducing risk aversion for the agent. In standard models of contract 
theory with full information the solution is simply offering the agent a flat wage. As there is no need to provide incentives, 
the principal just has to ensure that the agent is fully insured. However, including inequity aversion alters the situation. 

9 For Co rollary 1 to hold we have to impose (XC' (-) > - t. This assumption rul es out that the agent is willing to transfer money to the principal whe n 
he is better off in order to reduce inequity. Fehr and Schmidt (1999) impose a similar assumption, namely that {J. i.e. the compass ion term, is sufficiently 
small. Also note that, in some cases, due to a high degree of inequity aversion it may not be possible to make the agent willing to participate at all. 
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x 

Fig. 2. Driving forces for the wage structure. 

Looking at Fig. 2 we see that as there is not yet a need to provide incentives, the optimal contract's structure will be 
determined in the interplay of risk aversion (calling for a flat wage) and inequity aversion (calling for an equal sharing rule). 

Proposition 2. If effort is contractible and the agent is risk averse with respect to wealth the optimal contract is strictly increasing with 
a slope between 0 and 1/2. 

The results of this section imply that in the presence of inequity aversion we should always observe some profit sharing, 
even if it is not necessary for incentive reasons or when profits are not a good performance measure. Section 4 contains 
several" observations backing this conjecture. 

2.3. Non -contractible effort 

Now we turn to the analysis of the classical moral hazard problem as we drop the assumption that effort can be con
tracted upon. Thus the optimal contract has to be self-enforcing, i.e. the agent has to find it in his own best interest to 
act as desired by the principal. This incentive constraint (IC) the principal has to obey in addition to the above introduced 
participation constraint has the form 

Ii 

(IC) eEargmr EUA= f !(xle)[u(w(x») - aG(x - 2w(x»)]dx-c(e) 

15 

and captures the fact that the agent will maximize his utility by choosing effort optimally given the offered compensation 
scheme. 

In order to solve the problem we rely, as it is standard in the literature, on the first order approach 10 and replace the 
above maximization problem by its first order condition 

Ii 

(IC') 0= f !e(xle)[u(w(x») - aG(x-2w(x»)]dx - c'(e) . 

15 

2.3.1. Risk neutral agents 
First we look again at the case of a risk neutral agent, u(w(x» = w(x). The standard contracting model (with a non

inequity averse agent) delivers a simple way to efficiently implement the first best effort level : The principal chooses a 
franchise solution ("sells the firm to the agent"), i.e. offers a wage scheme with slope one, making the agent residual 
claimant of all accruing profits. As the agent is risk neutral, he does not suffer from taking over the whole risk and, as he is 
residual claimant, his incentives are socially efficient. The solution in th e case with a risk neutral but inequity averse agent 
looks different. 

Proposition 3. If effort is not contractible and the agent is risk neutral with respect to wealth the optimal contract is strictly increasing 
with a slope between 1/2 and 1. 

As the agent is inequity averse making him residual claimant would imply generically very unequal allocations and thus 
the degree of inequity being very volatile. Therefore the need ' to give high incentives and the desire to insure the agent 
against fluctuations in inequity work against each other and have to be balanced off in the optimal contract. However, the 
optimal contract can be further characterized and analyzing how the contract varies with x reveals an interesting property. 

10 Cf, Rogerson (1985) or Jewitt (1988) for conditions on distribution and utility functions to ensure the validity of the first order approach. 
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Proposition 4.IJ the agent is risk neutral in wealth the optimal contract specifies a more equitable distribution oJ overall profit as the 
realized profit level increases. 

Thus, inequity aversion is not only another friction but also delivers an additional incentive instrument. 
As noted above in the standard model with a risk neutral agent it is optimal to implement the full information effort 

level also under moral hazard. Under inequity aversion this is not possible as we have just one instrument, the slope of the 
wage scheme, to balance the need to provide incentives and the desire to insure against varying degrees of inequity.11 If the 
principal gave higher powered incentives, this would lead to too inequitable allocations for which the agent would have to 
be compensated up front. Thus incentives are distorted downwards. However, it is not clear whether effort under inequity 
aversion will be lower than in the standard case as in some cases the agent will want to work harder as he also suffers if 
the principal is worse off than he is. 

2.3.2. Risk averse agents 
Now we approach the fully fledged problem and allow for risk aversion in the agent's preferences. Already in the standard 

model, where only the motive to insure the agent against fluctuations in wealth and the need to provide sufficient incentives 
are present, there is no clear cut prediction for the shape of the optimal incentive scheme, besides it being strictly increasing. 
This latter property is due to the monotone likelihood ratio property which implies that a higher profit level is informative 
with respect to the agent's effort choice. If we now turn to the analysis of our model, where we additionally have to take 
into account the agent's concern for equity, the situation gets even more complicated. Thus we cannot make a very sharp 
prediction either. 

Proposition 5.IJ eJJort is not contractible and the agent is risk averse with respect to wealth the optimal contract is strictly increasing. 

In this setting, one instrument has to balance off three countervailing forces and the shape of the scheme is determined 
by their interplay. We know that the scheme is increasing for two reasons: As in the standard model higher profit levels 
are informative signals and are therefore used to reward the agent. Additionally the agent also cares for an increasing wage 
scheme for reasons of fair sharing. The result from Proposition 4 concerning the degree of inequity for different outcomes 
does not generalize to the case of risk aversion. The desire to pay flat wages counteracts, and for sufficiently high degrees 
of risk aversion will overweigh, the tendency towards larger equality for higher payoffs, which would imply a slope of the 
wage function larger than 1/2. 

Exploiting the reasoning that the agent cares for an increasing wage scheme to ensure fair sharing allows us to state 
that, if the agent's concern for fairness is strong enough, we get an increasing wage scheme no matter whether high profit 
levels are informative or not. 

Proposition 6. For any given signal quality there exists a value Jor a, the agent's concern Jor equity, such that the monotone likelihood 
ratio property is not needed to ensure the optimal contract being strictly increasing in x. 

It is instructive to further explore how the contract changes if a increases. It turns out that at some point the concern 
for equity becomes the dominant driving force for the structure of the contract and overrules all other motives. To the agent 
it is more important to ensure equity than to avoid risk and to the principal it is just too expensive to provide incentives 
beyond the equal split - as this would imply inequitable allocations at least sometimes. To compensate the agent for this 
risk then becomes prohibitively costly. An equal sharing rule solves this problem. 

Proposition 7. 1J a , the agent's concernJor equity, increases, the optimal contract converges to w(x) = 1/2x, i.e. the equal split. 

2.4. Discussion oJ the assumptions 

Our formulation of the agent's utility function 

UA = u(w(x») - c(e) - aG([x - w(x)] - w(x») 

differs slightly from the original exposition of Fehr and Schmidt (1999), who also chose an additively separable but piecewise 
linear model of the form 

Ui(Xi) = Xi - ai max{xj - Xi, OJ - f3i max {Xi - Xj, OJ . 

The first difference is that we also analyze the case where u(w(x» is concave while Fehr and Schmidt (1999) focus on 
the risk neutral case, i.e. u(w(x» = w(x). Though we solve our model for the risk neutral case, this is in the moral hazard 

11 A formal expos ition can be found in the working paper version of this paper which is available from the authors. 
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context at hand probably not the most relevant special case as the interesting tradeoffs arise in the presence of risk aversion 
with respect to wealth. 

The second difference is that we assume GO to be convex and continuously differentiable while they describe the 
disutility caused by inequitable outcomes in a piecewise linear way. Our formulation is analytically more convenient to 
handle. However, the basic driving force of our model is present in their model, too: The agent is risk averse towards 
lotteries over levels of inequity. While our convex formu lation makes the agent also locally averse towards such lotteries, 
their piecewise linear formulation implies global aversion towards such lotteries. As long as the stochastic structure of the 
problem implies "large" lotteries (e.g. by normally distributed error terms) the "insurance-against-variations-in-inequity" 
intuition also works in a piecewise linear formulation. 

In our approach the agent suffers disutility from the realization of inequity. An alternative would be to consider disu
tility arising from expected inequity. In that case no insurance against fluctuations in inequity would be needed and the 
principal could compensate the agent for expected inequity with a lump sum transfer. In our analysis we chose the first 
formulation in order to stay within the standard expected utility framework where the expectation is taken over utilities in 
the respective states of the world. Modeling inequity aversion over expected inequity, in contrast, would in general violate 
the independence axiom from von Neumann and Morgenstern expected utility theory, as shown by Kircher et al. (2009). 

A third difference is less obvious. We analyze a model where the agent compares his monetary payoff to the principal's 
payoff. While the applications in Fehr and Schmidt (1999) are concerned with the analysis of experimental data where 
it makes sense to focus on final transfers, in our context one might reasonably argue, though there is no clear evidence 
for this argument, that the agent cares about his final transfer net of his disutility from effort [w(x) - u - 1 (c(e»]. Our 
results qualitatively also hold for such a model. The resulting contract has similar properties as the one derived above and 
converges to w(x) = ~ (x + u- 1 (c(e») for ex -+ 00 which implies that the agent wants to share costs, u - 1 (c(e», and benefits, 
x, of the interaction evenly. A formal exposition of this case can be found in the working paper version of this paper which 
is available from the authors. In order to strengthen the clarity of exposition we restrict our attention to the "simpler" case 
of comparing gross payoffs. 

We can also relax the assumption that equality of payoffs is the reference point for the agent when he judges the 
fairness of an allocation. The qualitative nature of our results remains unchanged if we choose a formulation where the 
agent considers a fixed share t of payoffs as fair or where the agent desires a fixed share of the net rent, i.e. payoffs net of 
agent's effort costs and any costs borne by the principal. 

In contrast to standard contract theory models the assumption of an exogenously given outside option is not without 
loss of generality. Using it here basically implies that the agent no longer compares to the principal once he is not employed 
by him. Thus the reference group is restricted to the firmY 

One can ask whether focusing on the agent comparing himself to the principal and not to his peers is the appropriate 
thing to look at. 13 However, as e.g. Ed Lazear (see Lazear, 1995, p. 49) puts it " . .. it is not obvious that workers should care 
more about harming other workers than they do about harming capital owners" when they contemplate shirking.14 (harness 
and Kuhn (2007) found in a labor market experiment where firms could employ workers that in evaluating the fairness of 
a situation it seems to be much more important for the agents how they fare compared to their (experimental) employer 
as compared to how they fare compared to the other workers in the experiment. In a similar vein one could ask whether 
the relevant principals are really firm owners (as in our model) or managers. Our model allows for this interpretation also, 
as long as this manager has discretion over the worker's pay and the manager's wealth depends on the agent's actions, e.g. 
via a stock option plan. 

Finally, we assume that the principal has no concern for equity, but is selfish. We believe self-selection of profit maximiz
ing types into being entrepreneurs is a strong argument for this modeling choice. However, we can allow for the principal to 
be inequity averse, too. Assuming inequity aversion on the principal's side only strengthens our results as now both parties 
have a preference for equitable distributions and are pushing for an equal sharing rule. 15 

3. Extensions 

3.1. Overdeterm ined contracts 

As pointed out above, inequity aversion is a reason why the agent is inherently interested in how the profits are divided 
- not only via the channel of its informative use in incentive provision. To show this consider the following setup: The 
firm's profit n can be separated into two parts x and y, i.e. n = x + y, where the distribution of x depends on the effort 
e exerted by the agent and y is purely randomly distributed. In Appendix A.8 it is shown that contrary to Holmstrom's 

12 This is empirically backed by Bewley (2002). 
13 We deal with intra-worker comparisons in Section 3.3. 
14 An example for the importance of such vertical comparisons are the massive quarrels at American Airlines in 2003 that took place after the company 

had imposed large wage cuts on the workers to avoid bankruptcy and it became known that the executives had not participated in these salary ClltS. The 
unrest was explicitly pointed at th is fact and American Airlines CEO Donald Carty had to resign. 
15 A formal expos ition of th is case can be found in the working paper version of this paper which is available from the authors. 
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(1979) well known sufficient statistics result, the optimal contract when the agent exhibits inequity aversion conditions on 
y, although this variable contains no information concerning the effort choice. 

Proposition 8. With inequity averse agents the sufficient statistics result no longer applies. Optimal contracts may be overdetermined, 
i.e. contain non-relevant information with respect to effort choice. 

The intuition is along the lines of Proposition 1. Profit serves not only as a signal whether or not the agent exerted 
enough effort, but is also important for the agent's utility as he has a concern for equitable distributions. As the agent 
compares his payoff to the principal's profit, y is taken into account when equitability is judged. Therefore it has to be 
taken into account when the contract is written. If this is not done one ends up with too much inequity for which the 
agent has to be compensated upfront. 

3.2. Incomplete contracts 

In economic theory more attention has been paid to incomplete contracts than to overdetermined contracts. Our model 
can also account for incompleteness. Suppose we have the following situation. The principal has not only access to profit x 
but also to another more direct performance measure m. The signal m contains additional information on the agent's effort 
choice and should therefore - following Holmstrom's (1979) sufficient statistics result - be included in the optimal contract. 
In our set-up this is not necessarily the case if inequity aversion is very strong. 

Corollary 2. If a, the agent's concern for equity, converges to 00 the optimal contract is uniquely defined by w(x) = ~x and additional 
informative signals are asymptotically disregarded. Thus the optimal contract is incomplete. 

Note that this holds even> for the extreme case where the signal x is dominated in the sense of Second Order Stochastic 
Dominance by signal m. The idea behind this result is again that the improved incentives cannot compensate for the fact 
that the agent now has to be compensated for less equitable allocations. Therefore it might be better to forego the chance 
to use superior performance measures and instead stick to profit in which the agent is intrinsically interested. This result 
holds more generally than only in the limit of a ~ 00 if there are positive costs from including additional performance 
measures into the contract. Also, these additional performance measures would be generally underweighted in the optimal 
contract as compared to the case without inequity aversion. This is obviously not to say that with inequity aversion the 
basic logic of the sufficient statistics result no longer holds. With finite a and zero costs of contracting we can state an 
amended version of the sufficient statistics result: The optimal contract should depend exactly on all those variables that 
are informative w.r.t. to the chosen effort and that can help to provide insurance against variations in the degree of inequity. 

3.3. Team incentives 

Another natural extension is to analyze what happens if there is not only one agent but many as inequity aversion should 
be also important when agents interact with peers. Holmstrom (1982) analyzes the team problem and shows that the reason 
behind relative performance evaluation is not to induce competition between the agents but to filter out common shocks 
and hence expose the agents to less risk. Hence, the Holmstrom (1982) result is closely related to the sufficient statistics 
result. One implication is that an agent's pay conditions on another agent's output if and only if individual outputs are not 
independent. 

This no longer holds if agents are inequity averse. Suppose there is one principal and two agents and, in order to make 
the argument as clear as possible, assume the agents' tasks are technologically independent. Each agent has to choose an 
effort level ej to influence a distribution function fj(xdej) where Xj is the profit generated from agent i's project. Only the 
Xj are contractible. The agents compare each others' gross payoff and the principal's payoff. The principal offers a contract 
Wj(xj, X2) that can depend on both performance measures. 

Agent l's utility function takes the form 

XI X2 

EUAI = f f !J(xlel)!2(xle2)[ul(wl0) - apl G([(Xl +X2) - [W20+ Wl0]] - Wl0) 

~~ 

- aAl H(W20 - WI 0)] dXl dX2 - c(e). 

apl measures how much weight he puts on the comparison towards the principal. The agent now suffers if his payoff 
Wl0 differs from the principal's gross payoff (XI + X2) net of total wage payments (W20 + WI (.». The disutility is - as in 
the basic model - captured by a convex function GO. The agent also suffers if his payoff WI 0 differs from his co-worker's 
payoff W2 0. His concern for equity towards the other agent is weighted byaAl and measured by the convex function H(·). 
As before the agent is risk averse against variations in inequity towards his co-worker. The optimal contract takes care of 
this. 
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Proposition 9.lf agents are inequity averse there is a rationale for team incentives even if tasks are technologically independent. 

Standard theory would suggest that if there is no technological link between agents' tasks and therefore no scope for 
relative performance evaluation to filter out common shocks, conditioning pay on other agents' output only adds noise. 
However, inequity averse agents have an intrinsic interest in other agents' performance. Conditioning pay on others' perfor
mance ensures that there is not too much inequity among the workers. This reduces the compensation agents demand for 
the risk of facing inequitable allocations and hence reduces the principal's costs. It is important to note that the optimal 
contract generally does not use relative performance evaluation, i.e. ~ < 0 but rather rewards agents jointly for high team 

} 

output, i.e. ~ > O. Relative performance evaluation features enter only when the initial pay is very uneven and serve to 
} 

reduce payoff inequalities between the agents and the principal. It is again the tradeoff between optimal incentive provision 
and ensuring equity that drives this result. Focussing on the extreme case where inequity aversion is the sole driving force 
we get a very simple contractual structure. 

Corollary 3. If agents' concern for equity among themselves becomes very large (CXA ~ (0) the optimal contract is a simple team 
contract basing each agent's pay solely on overall profit. 

Note that this also implies wage compression as compared to the case when agents are not inequity averse, as now the 
pay of all agents moves together in the same direction. 

4. Relation to stylized facts 

Our first finding is, that the distribution of profits within a firm matters when agents are inequity averse. Lord and 
Hohenfeld (1979) report a study of major league baseball players who became "free agents"16 in one season where club 
owners had made use of an option to cut wages by 20%. After this wage cut these players' - beforehand better-than-average 
- performance declined significantly, only to go up again after they had signed with new clubs. While standard theory 
would predict that performance should go up if the agent is looking for a new job to signal his high ability to the market, a 
model featuring inequity aversion is in line with this behavior. In our framework the declining performance can be seen as a 
means of the players to lower owner's profits in order to equalize shares of profits after the 20% cut. Mas (2006) shows that 
in the months after New Jersey police officers lose in final offer arbitration, arrest rates and average sentence length decline 
and crime reports rise relative to when they win. Final offer arbitration for police unions provides an opportunity to study 
the effect of how rents are shared, as the police officers either receive their requested wage or a lower one. Mas (2006) finds 
stronger declines in effort when the awarded wage is further from the police union's demand. Greenberg (1993) reports a 
field experiment in several plants of a firm where, after a wage cut, theft was measured. Only in those plants where wages 
were cut "with no good reason" theft went up significantlyY Taking into account social preferences allows us to interpret 
the increase in theft as the employees stealing back what they view as their fair share. Along the same lines, Bewley (1999, 
p. 203 Tables 12.4 and 12.5) finds that the productivity loss in a firm after a wage cut is stronger in boom times, i.e. 
when firms' profits are high, than in a downturn when firms run losses.18 Finally, the presence of systematic and persistent 
inter industry wage differentials, i.e. an equally qualified worker in the same job earns significantly more in a higher profit 
industry, as documented in a meta study by Thaler (1989), whilst contradicting standard labor market theories, is consistent 
with fairness based theories of rent sharing. Blanchflower et al. (1996), Blanchflower and Oswald (1988), and Hildreth and 
Oswald (1997) find the same inter industry wage differentials and additionally the intertemporal effect that increased firm 
profits feed through to wage increases. 

Our second result is the tendency towards linear and equal sharing rules implied by agents exhibiting inequity aversion. 
Taking a global perspective the most widespread incentive contracts are sharecropping contracts. As empirical studies by 
Bardhan and Rudra (1980), Bardhan (1984) and Young and Burke (2001) from India and Illinois find those are predomi
nantly linear. Moreover 60% to 90% of these sharecropping contracts stipulate equal splitting rules. Allen (1985) notes that 
"metayage", the French word for sharecropping, actually means "dividing in half'. The same holds for the Italian term "mez
zadria". In contrast to this, standard economic theory predicts a much more complex and - from a practical point of view -
generally undetermined structure to be the optimal solution to the principal agent problem.19 

Our model is also able to address the issue of completeness of contracts as optimal contracts might be incomplete, 
as informative but not profit related signals are excluded from contracts, or overdetermined, as non-informative but profit 

16 A professional ath lete who is free to sign a contract to play for any team. 
17 The study controls for the efficiency wage argument that by the wage cut the value of retaining the job declines and thus the worker is more willing 

to take the risk of getting caught stealing and losing the job. 
18 See Rotemberg (2003) for further examples along these lines. 
19 See e.g. Holmstrom (1979) or Mirlees (1999). There have been only few attempts to explain the prominence of linear schemes in standard contracting 

models. Holmstrom and Milgrom (1987) consider a specific continuous time setting where the agent controls the drift rate of a Brownian motion and show 
that the optimal contract is linear in overall outcome. Innes (1990) assumes that the agent is risk neutral but wealth constrained. In this case the optimal 
contract makes the agent the residual claimant, i.e. takes a linear form, if the outcome exceeds a certain threshold . Finally, Bhattacharyya and Lafontaine 
(1995) find a linear sharing rule to be the optimal sharecropping contract in a specific setting with bilateral moral ha zard. 
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related signals are additionally included into contracts. While a huge literature deals with the causes and consequences of 
contractual incompleteness, there has been less focus on overdetermination of contracts. There are several sources showing 
the widespread use of employee stock and stock options also for lower tier workers. For example CISCO Systems has such 
schemes for every single employee and at Starbucks even part time workers are entitled to such schemes. A 1987 US Gov
ernment Accounting Office survey shows that 54% of non-unionized and 39% of unionized Fortune 1000 firms had firm wide 
profit sharing plans in place. Knez and Simester (2001) report the enormous success of Continental Airlines that introduced a 
firmwide profit sharing scheme. Their study showed that the increases in productivity can be largely accounted for by this 
profit sharing plan. These findings fit in our analysis as inequity averse workers are inherently interested in profit sharing 
plans - even if these stock and stock options are not good performance measures as a single lower tier worker's influence 
on the stock price is presumably negligible.20 These findings also hold for top tier employees. Bertrand and Mullainathan 
(2001) find that CEO income reacts equally strongly to "lucky" and to "general" profits, where lucky profits are those not 
controllable by the CEO.21 

Finally our analysis of team incentives fits the studies by Bandiera et al. (2005) and Agell (2004). Bandiera et al. (2005) 
present a field experiment where they were able to alter the incentive structure for field workers in a UK farm. They find 
that incentives based on relative performance measures perform worse than incentives based on individual measures of 
performance. They argue that an effort dampening effect due to fairness or reciprocity motives - caused by the negative 
externality of own effort generated by the relative performance contracts - is a possible explanation for their result. Agell 
(2004) finds that there are systematic differences in pay structure between large and small firms, with small firms, where 
we would expect social comparisons to be more important, having less competitive schemes (no relative performance eval
uation, more wage compression) in place. 

5. Conclusion 

Our analysis shows that incorporating social preferences into the analysis of optimal incentives can improve our under
standing of real world incentive schemes. If agents exhibit an aversion towards inequitable distributions the optimal contract 
has to balance the agent's concern for insurance and fairness and the principal's desire to provide adequate incentives. The 
agent's concern for equity adds a rationale for linear sharing rules and it adds an additional incentive instrument: the agent 
can be rewarded for better performance not only by paying more, but also by paying more equitably. Due to the inherent 
in terest in the distribution of profits, Holmstrom's sufficient statistics result is violated and optimal contracts may be either 
overdetermined or even incomplete. Along the same lines of reasoning we get a rationale for team incentives even if tasks 
are independent. Thus, introducing inequity aversion into the analysis of contracting problems offers a plausible explanation 
for an array of empirical phenomena. 

However, our analysis is only a first step and there remain many open questions to be tackled. It is important to under
stand what determines the reference group for social comparison processes. As relative income comparisons have the above 
described effects on incentives and effort it is important to control to whom agents compare such that ill-led comparisons 
do not lead to detrimental outcomes. Taking these arguments seriously may help us to gain some additional insights into 
what determines the boundaries of the firm. The above described social comparisons may render it impractical to set up 
a new division in-house, if this division requires the hiring of very highly paid individuals that are then included into the 
reference group for social comparisons. In circumstances like this it may be more reasonable to set up a spin-off company 
to accommodate this new division. 

Another interesting question is whether there is sorting with respect to the "fairness type" in the labor market. Casciaro 
(2001) reports that people can detect whether others have social feelings towards them and O'Reilly and Pfeffer (1995) and 
Oliva and Gittell (2002) provide details about Southwest Airlines that hires only after checking for social type. 

Finally, if social preferences are important and matter for effort exertion and incentive provision it would naturally be 
of importance for firms to be able to alter them. Milgrom and Roberts (1992) already point out that a large share of 
companies' Human Resource Management activities is targeted at shaping employees preferences. While this question is 
central to researchers in Organizational Behavior or Human Resource Management, it has received only little attention by 
economists.22 A related issue is how an interaction is perceived by the agent. What is the relevant time horizon, what are 
the limits of a relation? 

20 Moreove r. stockholding in the own company is bad from a portfolio composition perspective as it is highly correlated with risks to an employee's (firm 
specific) human capital. 
21 Particularly interesting in our context is their finding that in firms wi th "anti-takeover-c1auses" (that protect the CEO ) not only the CEO earns more, but 

also a ll other e mployees. So whilst the finding on CEO income could be interpreted a la Bebchuk and Fried (2003) as the CEO - who bas ically can freely set 
his own pay - just diverting money from the shareholders to herself, the latter finding is very much in line with a theory of an inequity averse workforce 
that demands to be treated fairly. 
22 Rotembe rg (1994) is one exception, although hi s fo cus is different. 
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Appendix A 

A. 1. Proof of Proposition 1 

The principal's problem is given by 

x 
max EUp = !!(x1e)[x - W(X)]dX 

e,w(x) 

X 

s.t. (PC) EUA = ! !(xle)[u(w(x») - aG(x - 2w(x»)]dx - c(e) ~ i] 

and the Lagrangian takes the form 

x 
L=! !(xle)[x - w(x)]dx 

?! 

- A[ IT - j f(xl'l [U (w(xl) - aC(x - 2w(xl)]dx H('l 1 
?! 

The first order condition is then given by 

aL 
-- = - !(xle) + A!(xle)u'(w(x») + A!(xle)2aG'(x - 2w(x») = o. 
aw(x) 

Dividing by f(xle) and rearranging yields 

1 - AU'(W(X» '( ) ---::-'----'-'-'- = G x - 2 w (x) . 
A2a 

Note that for risk neutral agents u' (w (x» is a constant: u' (w (x» = k 

1 - Ak 
A2a = G'(x - 2w(x») ~ 

G'(x-2w(x») = k' (a constant) {} 

x - 2w(x) = k" (also a constant) due to G" 0 > 0 {} 

k" x 
w(x)=2+2" 

A.2. Proof of Proposition 2 

The principal's problem, the Lagrangian and the first order condition are as in Proposition 1 and can be rewritten as 

- 1 + A[U'(W(x») + 2aG'(x - 2w(x»)] = O. 

Totally differentiating this expression yields 

0 = w'(x)u" (w(x») + 2aG"(-) (1 - 2w'(x») , 

[2aGI/OJ- [lul/(w(x» - lu"(w(x»J 
w'(x) = 2 2 

(4aGI/(-) - ul/(w(x») 

Note, that W i > 0 holds, 

2aGI/(-) - l ul/ (w(x» 
w'(x) = 2 

4aG"O - u"(w(x» 

lu l/(w(x» + 2 
4aG"O - ul/(w(x» , 

,1 ll l/(W(X» 
w (x) = 2' + (8aGI/O _ 2ul/(w(x») 

h u" (w(x» 0 "( (» 0 Th 0 ' () 1 h ld were (8aG"(-) 2u"(w(x))) < as II w X < . us < w x < 2' 0 s. 



A.3. Proof of Proposition 3 

Now the principal has to pay attention to the agent's incentive constraint. Thus his optimization problem is given by 

x 
max EUr=!f(x1e)[x - W(X)]dX 
w(x) 

x 
S.t. (PC) EUA=! f(xle)[u(w(x») - aG(x - 2w(x»)]dx - c(e) ~ U, 

x 
(IC) eEargm:x EUA= f f(xle)[u(w(x») - aG(x-2w(x»)]dx-c(e), 

X 

(IC') o=! fe(x le)[u(w(x») - aG(x - 2w(x»)]dx - c'(e) 

!! 

where the Lagrangian takes the form 

x 
L = f f(xle)[x - w(x)] dx 

!! 

- A[ u -I f(xle) [u(w(x)) - .G(x - 2w(x))]dx +c(e)] 

-"[0 -j / ,(xle)[ u (w(x)) - .G(x - 2w(x))] dx +c' (e) 1 
!! 

The resulting first order condition can be divided by f(xle) and rewritten to 

[ 
fe(xle) ] 

A + J.L -
f

- [u'(w(x») + 2aG'(x - 2w(x»)] - 1 = O. 
(xle) 

Totally differentiating with respect to x yields 

0= [u"(w(x»)w'(x) + 2aG"(x - 2w(x»(1 - 2w'(x»)] 
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where ('igll:?), denotes the derivative of the likelihood ratio ('igll:?) with respect to x. Note that ('i(~I:?), > 0 is implied 
by the monotone likelihood ratio property and that due to risk neutrality ul/(w(x» = 0 and u' (w(x» is a constant. Thus we 
get 

J.L( le(Xle», lu '(w(xll+2aG'(x-2w(x» ] 
1 J(Xje) [A+ J1. klilil J 

w' (x) = _ + Kxrer 
2 4aG"(x - 2w(x» 

where all terms but 

[u'(w(x» + 2aG'(x - 2w(x»] 
[A + " ,(xe)] 

fA' (x le) 

are obviously positive. To ensure that 

[u'(w(x» + 2aG'(x - 2w(x»] 
[A + II .(xle) ] 

fA' (xle) 
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is positive, too, check again the first order condition: 

[ 'A + fL f,fe(x1e)][ u'(w(x») + 2aG'(x - 2w(x»)] - 1 = 0 ~ 
(xle) 

1 
[u'(w(X») + 2aG'(x - 2w(x»)] = ( ) . 

['A + fL '(:1:)] 

This is only possible if the both terms [u' (w(x» + 2aG'(x - 2w(x»] and ['A + fL 19,~1 ] have the same sign. Thus all terms 

from above are strictly positive and w'(x) > ~ holds. w'(x) < 1 is implied by our assumptions that the agent can boost the 
profits. If at some point w' (x) > 1, it would pay for the agent to inject own funds to increase his earnings. 

A4. Proof of Proposition 4 

Remember that the first order condition can be written as 

G'(X - 2W(X»)=~[ 1 ( ) -u'(W(X»)]. 
2a ['A + I/. , x e ] 

r (xle) 

When the agent is risk neutral u'(w(x» is constant. If x increases, 19,~1 increases (as we assumed the monotone 

likelihood ratio property) and, as u'(w(x» is not affected, the whole latter term decreases. Thus the absolute value of G'O 
decreases, in turn implying less inequity. 

AS. Proof of Proposition S 

The principal's problem, the Lagrangian and the first order condition are as in the proof of Proposition 3, so that the 
latter is 

[ 
fe(x1e)] 

'A + fL-- [u'(w(x») + 2aG'(x - 2w(x»)] - 1 = O. 
f(xle) 

Totally differentiating this expression with respect to x yields 

[ 
fe(xle)] 0= 'A + fL-
f

- [u"(w(x»)w'(x) + 2aG"(x - 2w(x»)(1 - 2w'(x»)] 
(xle) 

(
fe(x1e»)' + fL -f- [u'(w(x») + 2aG'(x - 2w(x»)] 

(xle) 

which can be rearranged to 

, 2aG"(x - 2w(x» 
w (x) = ---------

[4aG"(x - 2w(x» - u"(w(x»] 

/I ( e(x1e»,[u'(w(x» + 2aG'(x - 2w(x»] + r (xle) 
['A + fL1(~~1][4aG"(x - 2w(x» - u"(w(x»]' 

As all terms are strictly positive (see the proof of Proposition 3 which shows that the last term has to be positive) it 
holds that w'(x) > O. 

A6. Proof of Proposition 6 

Taking the limit for a -+ 00 in the proof of Proposition 5 implies the proposition as the slope of ~ is independent of the 
signal quality. 

A 7. Proof of Proposition 7 

We can rewrite the first order condition from the proof of Proposition 3 as 
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Now convergence to 1/2x implies that with an increase in ex for any given X, W (x) has to be increased (decreased) if 
x - 2w(x) > 0 (x - 2w(x) < 0). Remember that 

G' > 0 for x - 2w(x) > 0, 

G' < 0 for x - 2w(x) < O. 

The first order condition has to hold in any point. The left hand side is, given x, a constant. For x - 2w(x) > 0, i.e. a situation 
where w(x) < 1/2x, an increase in ex has to be balanced by an increase in w(x). This decreases G'(x - 2w(x» and decreases 
u'(w(x». For x - 2w(x) < 0, i.e. a situation where w(x) > 1/2x, an increase in ex has to be balanced by a decrease in w(x) . 
This increases G'(x - 2w(x» - which is negative - and increases u'(w(x». 

To see that the convergence is in fact complete, consider the limit of ex -+ 00. Remember the participation constraint: 

X 

S.t. (PC) EUA= f f(xle)[u(w(x») - exG(x - 2w(x»)]dx - c(e) ? U. 

if 

Dividing the whole expression by ex we get 

x _ 

f [
U(W(X» ] c(e) U 

f(xle) ex - G(x -2w(x») dX --a?cx' 

if 

For the limit of ex -+ 00 the relevant constraint now is 

x 
f f(xle) [ - G(x - 2w(x»)]dx ? O. 

if 

Note that this can only be satisfied if GO = 0 which in turn is only true for w(x) = ~x. 

A.B. Proof of Proposition B 

Suppose the firms' profit n can be separated into two parts x and y, i.e. n = x + y. While the distribution f (xle) of x 
depends on the effort e exerted by the agent, y is purely randomly distributed and its density is given by g(y). To show that 
the sufficient statistics result does not apply when the agent exhibits inequity aversion consider the principal's optimization 
problem 

x y x y 

max EUp= f f(x 1e)Xdx+! g(y)YdY - ! f w(x,y)f(xle)g(y)dxdy 

if ~ if ~ 

x .Y 

S.t. (PC) U ~ f ![U(W(x,y») - aG(x+Y - 2W(X,y»)]f(x1e)g(y)dxdY - C(e), 

if ~ 

x .Y 

(lC) e E argmr f ! [u (w(x, y») - aG (x + y - 2w(x, y) )]f(xle)g(y) dxdy - c(e), 

if ~ 

x .Y 

(IC') 0= f f f e(x le)g(y)[u(w(x,y») - exG(x+y - 2w(x,y»)]dxdy - ce(e) 

if ~ 

where g(y) is the density function for y, the random part of the profit. 
The Lagrangian is given by 

x .Y x .Y 

L= ! f(xle)xdx+ f g(y)ydy - f f w(x,y)f(xle)g(y)dxdy 

if ~ if ~ 
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- A[ U - j J ["(W(X. y») - aG(x+ y - 2w(x. y»)]f(x,e)g(y)dxdy H(e) 1 
?! ~ 

- JL[ 0 - j J /.(x,e)g(y) [ "(w(x. y») - aG(x + y - 2w(x. y»)] dxdy H,(e) 1 
?! ~ 

The first order condition for the principal's optimization problem has the following form 

- 1 + A[ u' (wex, y») + 2aG/O] + /-Jeex1e) [u' (wex, y») + 2aG/O] = O. 
! exle) 

An application of the implicit function theorem yields 

aw aG"O - = > 0 Va f o. 
ay 4aG"O - u"ewex, y» 

As W depends on y. which does not contain any information about the agent's effort choice the sufficient statistics result 
does not apply. Not surprisingly, for a = 0, i.e. a purely selfish agent, the sufficient statistics result applies again, as then 
Wyex, y) = 0 holds. 

A.9. Proof of Corollary 2 

The proof follows immediately from the proof of Proposition 7. For a ---+ 00 the optimal contract is uniquely determined 
by w(x) = ix, no matter whether effort is contractible or not. Thus effort is disregarded. 

A.lD. Proof of Proposition 9 

For the case with two agents the utility of agent 1 is given by 

Xl X2 

EUAl = f f h(Xllel)!zeX2I e2)[Ul(Wl0) - apl G((xl +X2 - W20 - Wl0) - Wl0) 

Xl X2 

= f f heXllel)!z(x2Ie2)[ul(Wl0) - aplG(xl+X2 - W20 - 2wl0) 

- aAl H(W20 - Wl0)]dxl dX2 - cee) 

where Wl (-) = Wl (Xl , X2) and Wl (-) = W2(Xl, X2) . 

Thus the principal's problem takes the form 

Xl X2 

max EUp = f f h eXllel)!zeX2I e2)[Xl + X2 - W20 - Wl 0] dXl dX2 
e,w(x) 

Xl X2 

S.t. (PC) EUAi= f f h(xdei)!j(xjlej)[ui(WiO) - apiGO - aAiHO]dxldx2 - c(ei) ;?:! U, 

i , j E {1,2}, i f j, 

Xl X2 

(IC) e Eargmr EUAi = f f h(xdei)fj(xjlej)[ui(wiO) - aPiGO - aAiHO]dxldx2-c(ei), 

i, j E {1,2}, i f j , 

Xl X2 

(IC/) 0 = f f hj(xdei)fj(xjlej)[ui(Wi(Xi,Xj») - apiGO-aAiHO]dxldx2 - c/(e i), 

i,j E {1,2}, i f j, 



and the Lagrangian becomes 

XI X2 

L = f f h (Xl/ el )!z(X2/e2)[Xl + X2 - W2(Xl, X2) - Wl (Xl, X2)] dXl dX2 

~~ 

Dividing the first order condition by h 0/20 and rearranging yields 

1 [ 
f{0][ I I I ] [ f~O][ I I )] = Al+lJ,l-
f 

u1(·)+2apl C (·)+aA1 H (·) + A2+1J,2-
f 

ap2 C O - a A2 H C. 
10 20 

Differentiating this expression with respect to X2, simplifying and solving for iI~1;-) gives 

8Wl(' ) [Al + 111 W][2apl C"0[1 - a~20] + aW20 aA1H"(.)] 
fA' l1 0 IlX2 ilX2 

where K is defined as 

K = [A2 + IJ,2 ;~ ][ap2C"0 + aA2H"0] - [Al + IJ,1 ;;] [u~O - 4apl C"O - aAl H"O]. 
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Note that K > 0 as CliO, H"O are strictly positive by assumption and u"O is strictly negative. Furthermore we know 
that a~;t) is strictly between 0 and 1. First note that a~120 is generically different from O. Furthermore we see that 

iI~1;-) > 0 holds most of the time. Only when the wages are such that agent 1 is already far better off than agent 2. i.e. 

H' 0 very high. or when the principal is worse off than the agents. i.e. C'O very negative and a~;20 larger than !, the 
expression may be negative and Wl0 decreases in order to reduce inequality. 

A.11. Proof of Corollary 3 

As in the proof of Proposition 7 we divide the participation constraint by aA and consider the relevant constraint in the 
limit of aA -+ 00 

XI X2 

f f h (Xl/ el)!z(x2/ e2) [ - HO] dXl dX2 ? 0 

~~ 

which only holds for HO = 0 which in turn is only true for Wl0 = W2(')' Thus the two H terms drop out of the opti
mization problem and the principal maximizes the same problem as in the situation w ith one agent under the constraint 
that Wl0 = Wz 0 "Ix;, X j. From the above analysis we know that the optimal contract will be increasing and thus we have 
a simple team performance contract. 
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