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optimal when the principal is sufficiently inequity-averse. Similar results hold when the
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1. Introduction:

What will be the optimal contractual structure within an organization when the principal
and the agents have other-regarding preferences amongst each other? This is of paramount
importance in order to study the optimal organizational structure along with the employer-
employee relationship within an organization. Standard theories have studied the above
with self-regarding principal and agents, and some with other regarding agents. But no
study have focused on the other-regarding preferences of the principal and its impact on the
optimal organizational incentive structure when the principal interacts with more than one
agents. This paper is a step in plugging that gap where we analyze the optimal contract
design of an other-regarding principal interacting with two other-regarding agents, first
using the closed form structure with discrete effort and outcomes similar to Itoh (2004) and
then we extend our analysis with continuous effort and outcomes with general functional
forms a la Englmaier and Wambach (2010).

Specifically, in our closed form structure, we have an other-regarding principal who is
other-regarding vis-a-vis the agents. The principal can be ‘inequity-averse’ or ‘status-
seeking’. To keep things simple and reasonably tractable we assume the agents to be ex-
ante symmetric, therefore the nature and extent of other-regardingness of the principal is
similar towards both the agents.! For the sake of tractability, in our closed from structure,
we assume the principal to be ‘never behind’ the agents. The agents are also other-regarding
but among themselves. They are not other-regarding vis-a-vis the principal. Although,
technically, the agents might care about the principal’s wellbeing, we abstract from this in
our closed form analysis.? Although this sounds a bit restrictive at this stage, we will allow
the agents to have other-regarding preferences vis-a-vis the principal in our general analysis
with continuous effort and outcomes.® Thus, our discrete model has both ‘vertical’ and
‘lateral’ other-regarding preferences with some restrictions, but our general model will have

all kinds of ‘vertical’ and ‘lateral’ other-regarding preferences.

L We will relax this in our general structure, section 6.

2 This can be supported from a large body of sociological literature which proposes that people are more likely
to compare themselves with persons who are similar in terms of personal characteristics and similar in
positions/hierarchy in an organization. Baron (1998) also opined that it is more likely that agents will go for
‘lateral” comparison compared to a ‘vertical” one.

3 In section 6 we allow the agents to be other-regarding both among themselves and vis-a-vis the principal.
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Given above, in our discrete structure, we show that with ‘not so high inequity-
averse’ agents and/or ‘status-seeking’ agents, a moderately inequity-averse or status-
seeking principal will optimally offer an ‘extreme relative performance contract’, whereas
she will offer an ‘extreme team contract’ if the agents are ‘sufficiently inequity-averse’.
These optimal contracts mentioned above are similar to what we get in Itoh (2004) with
self-regarding principal. The interesting change comes where the principal is ‘sufficiently
inequity-averse’. In that case the principal will optimally offer an ‘extreme’ independent
contract that minimizes her ex-ante welfare loss from being ahead, at the same time keeping
the work incentives intact. Therefore with other-regarding principal, along with team
contracts and relative performance contracts, an independent contract can also be optimal
which was not the case in Itoh (2004) and other papers with other-regarding agents and self-
regarding principal. This alerts us to the importance of the social preferences that the
principal might have and its impact on the optimal incentive design within organizations. In
fact we get similar results qualitatively if we assume the project outcomes of both the
agents to be correlated. We extend our analysis and consider the case of a ‘fair’ principal
who experiences a reduction in utility when the agents get different wages. We show that
team contracts are more likely compared to relative performance contracts under a ‘fair’
principal compared to the standard case where the principal is other-regarding vis-a-vis the
agents. But interestingly relative performance contracts can also be optimal when a fair
principal interacts with inequity-averse agents but is never optimal when a fair principal
interacts with self-regarding agents. This analysis on ‘fair’ principal is novel and is new to
the literature with more than two agents.

Next we focus on continuous efforts and outcomes where the principal is other-
regarding vis-a-vis the agents and the agents are other-regarding vis-a-vis the principal and
among themselves. We allow agents to be asymmetric in the sense that the principal can
have differing other-regardingness with respect to agents. Thus, this structure is more
general in the sense that we allow the agents to be other-regarding vis-a-vis the principal
and also asymmetric which is not there is our discrete structure. We use general functional
forms similar to Englmaier and Wambach (2010). We show that with continuous efforts and
outcomes, ‘team contracts’ are optimal when the principal is inequity-averse and not too

status-seeking. But if the principal is sufficiently status-seeking and the agents’ wages are

3



far apart optimality of relative performance contracts and also independent contracts are a
possibility. The above results hold when the ‘direct wage incentive’ effect is not that high.
In addition to this we also try and characterize the changes in the optimal contracts with
changes in other-regarding parameters of the principal and the agents. Thus our analysis in
this section is different from Englmaier and Wambach (2010) in the sense that we consider
other-regarding principal whereas they considered self-regarding principal. Also their paper
is mainly on single agent interaction with a small section on two agents.* We, on the
contrary, focus on detailed two-agent interaction and provide detailed characterization of
contracts offered by an other-regarding principal. This completes our analysis in all
respects; with discrete efforts and outcomes throwing up both ‘team’, ‘relative
performance’ and even ‘extreme independent’ contracts and then a continuous structure
where we get ‘team’ and ‘independent’ and ‘relative performance’ contracts depending on
the principal’s other-regardingness. Thus, even in the continuous case, even without
correlation, one can show the possibility of the existence of relative performance contracts
with an other-regarding principal. Note that throughout our analysis we assume other-
regardingness of agents and principal to be intrinsic, i.e. we assume away strategic other-
regardingness. Other-regardingness as a choice variable is outside the purview of this paper.

An example of principal’s ‘vertical’ comparison vis-a-vis the agents (in this example
negative other-regardingness or spite) can be shown from the following case: Recently,
Fletcher Building Limited, one of the largest listed companies in New Zealand proposed a
seventy percent pay cut for the staff under the situation of economic slowdown of 2019-20
caused by Coronavirus (SARS-CoV-2). This makes thousands of workers out of money for
many weeks. Negotiation specialist Joe Gallagher on behalf of the worker’s union stated
"It’s frankly unbelievable that they want workers to take such a gigantic pay cut while the
higher-ups, who earn up to half a million dollars a year, will take just a 15 per-cent cut in
their pay. It shows a lack of respect for the workforce that keeps their company moving".®

This statement clearly shows the prevalence of vertical comparison (in this case ‘spite’) that

4 In their working paper version Englmaier and Wambach (2005) discuss inequity-averse principal in their
appendix section but with single agent.

5 Quinlivan, M. (2020). “Coronavirus: Fletcher Building proposes huge staff pay cuts, union claims executives
will keep earning 'megabucks"™ ( https://www.newshub.co.nz/home/money/2020/04/coronavirus-fletcher-
building-proposes-huge-staff-pay-cuts-union-claims-executives-will-keep-earning-megabucks.html)



https://www.newshub.co.nz/home/money/2020/04/coronavirus-fletcher-building-proposes-huge-staff-pay-cuts-union-claims-executives-will-keep-earning-megabucks.html
https://www.newshub.co.nz/home/money/2020/04/coronavirus-fletcher-building-proposes-huge-staff-pay-cuts-union-claims-executives-will-keep-earning-megabucks.html

higher-ups might have vis-a-vis their employees.® The workers’ union’s grudge also shows

the discontent that the workers might have on getting a raw deal from its employers.

Related Works:

Quite a few papers have analyzed optimal incentive design in a two-agent framework
with other-regarding agents. Itoh (2004) analyzed the interaction of a self-regarding
principal with two other-regarding agents. The agents can be inequity-averse or status-
seeking. He shows that the principal can exploit the other-regarding nature of the agents by
designing appropriate interdependent contracts, viz. team and relative performance
contracts. He also considers the case where the agents’ projects are affected by a common
shock, i.e. when the projects are correlated and show that team contracts can be optimal
under certain situations.

Apart from Itoh (2004) handful of other papers have addressed optimal incentive design
with multiple (specifically two) other-regarding agents but with self-regarding principal.
Englmaier and Wambach (2010), as we already mentioned earlier, has an extension section
with two agents where they show that for inequity-averse agents team incentives can be
optimal even if the tasks that the agents perform are technologically independent. Grund
and Sliwka (2005) study rank-order tournaments among inequity-averse agents and show
that inequity-averse agents exert more effort compared to self-regarding agents for a given
contract. They also show that first best effort is not implementable if prizes are endogenous.
Bartling and Siemens (2010) analyze the impact of envy on optimal incentive contracts in a
standard moral hazard model but with a fairly general structure. They show that with risk-
averse agents and without limited liability, envy leads to a tendency towards offering flat
wage contracts within firms. Dur and Sol (2010) construct a principal agent model where
agents in addition to productive activities also engage in social interaction that leads to co-
worker altruism. They examine how both team incentives and relative performance
incentives help in creating a good work climate. Bartling (2011) use a principal two-agent
model where the agents can be both inequity-averse or status-seeking. He shows that team

contracts can be optimal even if the agents’ performance measures are positively correlated.

® Also, technically put, since the principal doesn’t have anyone ‘lateral’ in our model, she is assumed to be
other-regarding vis-a-vis the agents.



The paper also shows that optimal incentive contracts for other-regarding agents can be
low-powered as compared to contracts offered to purely self-regarding agents. Other papers
that address the effect of social comparison in two-agent setting are Dernougin and Fluet
(2006), Goel and Thakor (2006), Neilson and Stowe (2010) and Rey Biel (2008). Whereas
Dernougin and Fluet (2006) and Neilson and Stowe (2010) assume risk neutral agents, Goel
and Thakor (2006) considers risk averse agents. Neilson and Stowe (2010) focus on piece
rate contracts only and show conditions under which inequity aversion leads to higher
optimal effort exerted by workers and firms set lower piece rates than they would
otherwise. Goel and Thakor (2006) show that envy among agents can lead to low-powered
optimal team incentives. Rey Biel (2008) in a two-agent framework show that even with
contractible effort inequity aversion of workers can justify the optimality of team
production. But all the above mentioned papers assume principal to be self-regarding
whereas this paper specifically focuses on an other-regarding principal and her interaction
with agents who are other-regarding among themselves.

Comments on our approach:

Our discrete model can be regarded as a two-agent generalization of Banerjee and
Sarkar (2017) and Itoh (2004)’s two-agent model where we incorporate principal’s other-
regarding preferences. Banerjee and Sarkar (2017) analyzed optimal incentive design when
an other-regarding principal interacts first with a self-regarding and then an other-regarding
agent. That paper focused on a principal-single agent interaction whereas here we have
multiple, specifically two agents. Itoh (2004)’s two-agent model can be viewed as a special
case of our model. Put differently our discrete part generalizes Itoh (2004) with an other-
regarding principal. Our model with continuous effort and outcomes is a generalization of
Englmaier and Wambach (2010)’s two-agent section with other-regarding principal and is
also a two-agent generalization of Banerjee and Chakraborty (2023).

Two comments on the modeling choice in the first part that we employ a la Itoh (2004)
are warranted. First, the structure is simple and brings out the principal-agent interactions
and the impact of the interdependent preferences on optimal incentive design clearly.
Second, almost all existing results and more can be generated using this parsimonious

structure which is to some extent corroborated when we do our continuous model. The
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discrete framework leads to much sharper prediction and distinct results relative to the
continuous structure. The continuous structure provides similar directions to our results of
the discrete framework and provides robustness to our overall findings.

To state the organization of the paper we first specify that section-2 to section-5 deals
with discrete effort and outcomes. Section-6 proposes a general structure with continuous
efforts and outcomes. Specifically, the rest of the paper is organized as follows: In section 2
we examine the interaction of an other-regarding principal and two other-regarding agents
where the project outcomes are independent. In section 3 we analyze optimal contracts
when the project outcomes of the agents are correlated. Section 4 provides an alternative
specification where we incorporate effort costs while comparing payoffs of principal and
agents. In section 5 we re-interpret other-regarding principal as a ‘fair’ principal who hates
inequity among agents and analyze optimal contracts. Section 6 explores a general model
with continuous efforts and outcomes with sufficiently general functional forms. Finally,
section 7 provides concluding remarks and throws some light on possible future works.

2. Other-regarding Principal and Other-Regarding Agents:

2.1: A model with discrete effort and outcomes:

Assume an other-regarding principal who hires two other-regarding agents 1 and 2. The
principal is other-regarding with respect to the agents but the agents are other-regarding
among themselves. Thus for the time being we assume that the principal doesn’t belong to
the agents’ reference group. This is in line with Itoh (2004). Therefore currently each agent
cares about the payoff of the other agent. Both the principal and agents are assumed to be
risk-neutral. Each agent engages in a project separately. The agents can choose either high

or low effort denoted by e, and e, respectively where e, >e,.” Effort is unobservable and
hence non-verifiable. Cost of putting €, is d and O for e,. Each project can either succeed

or fail. Each project returns b in case of success and 0 in case of failure which are

verifiable. In case the agent puts e, the project succeeds with probability p,, i =01 and it

is assumed that 1> p, > p, >0. Denote Ap = p, — p,. For the time being we assume that

" We will consider continuum of effort choices as we proceed.
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there is no correlation. The timing of the game is as follows: the principal simultaneously
offers a contract to both the agents which is defined below. The agents simultaneously
decide whether to accept or reject the contract. If rejected by at least one agent the game
ends and each agent receives her reservation utility which is normalized to zero. If both
agents accept the contract, they choose actions simultaneously. The outcomes of the
projects are realized and transfers are made according to the terms of the contract. Since our
discrete framework follows the structure of Itoh (2004) we follow Itoh’s notation
henceforth.

Let wj, be the payment scheme offered to agent n where the outcome of his project is j
and the outcome of the other agent’s project is k, j,k =s, f where s denotes success and f
denotes failure. Thus for agent n the feasible set of contract looks like
w" ={wj

ss !

W , Wi, Wi } where the following limited liability constraint is satisfied
Wi =0, jk=s,f, n=12 N

Following the distributional approach a la Fehr and Schmidt (1999), the utility function of

agent n is given as

)

n

U :{WT,( —d; —a,7,V, (W) —wg);, when wj >wg (Agentn ahead)}
Wi, —d; —a, v, (W —w3 ), when wj, <wg (Agent nbehind)

where i =01, jk=s,f,nm=12and n=m.2

a, 20 is the other-regarding parameter. «, =0 implies that the agents are self-regarding
among themselves. We also make the standard assumption that v/(z)>0 Vvz and
v,(0)=0. The constant y, captures situations where the n" agent is ‘inequity-averse’ or
‘status-seeking’. If y, <0, the agent is ‘status-seeking’ whereas when y, >0 the agent is
‘inequity-averse’.® Also when an agent is behind then she is always ‘inequity-averse’.
Again in line with Fehr and Schmidt (1999) and Itoh (2004) we assume that |y,|<1

implying that ‘inequity-averse agent dislikes inequity at least as much when he is behind as
when he is ahead’ (Fehr and Schmidt (1999)). For a status-seeking agent this implies that a

8 For a different approach to modeling inequity aversion see Bolton and Ockenfels (2000).
® This terminology is due to Neilson and Stowe (2003).
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‘status-seeking agent likes to be ahead no better than he likes to avoid being ahead’ (Itoh
(2004)).
We assume b to be sufficiently high so that the principal would like to implement high
effort from both the agents. Now the principal is other-regarding vis-a-vis both the agents.
To fix ideas we assume that the principal is always ahead (at least weakly) of the agents. In
line with Fehr and Schmidt (1999) we assume the principal’s utility function with respect to
agent n to be of the following form:

U® =b, —wj —zpf (b, —2wj,); sinceb; —wj >wj (3)
where the outcome of the n™ agent is j and of the other agent is k .
Note that the principal compares what she gets from a particular agent and what she gives to
a particular agent. The parameter 7 >0, a constant, captures the extent to which the
principal cares about any agent’s material payoff. 7 =0 implies that the principal is self-
regarding. p, another constant, captures situations where the principal is either ‘inequity-
averse’ or ‘status-seeking’. If o <0, the principal prefers to increase the difference in
payoffs vis-a-vis an agent when he is ahead, i.e. the principal is ‘status-seeking’.’® If p >0,
the principal’s utility is decreasing in the difference in payoffs between the principal and the
agent and therefore the principal is said to be ‘inequity-averse’, even if he is ahead. Along
with this we make the standard assumptions that f(0)=0 and f'(z) >0 for z>0.
Again to keep things simple and tractable we make the following simplifying assumptions
(similar to Itoh (2004)):
Assumption 1:

(@). We assume the agents to be symmetric, ie. o, =a,=a, y,=y,=y and
Vv,() =Vv,()=V().Also b} =b? =b and b} =b? =0.

(b). We assume v(.) to be linear, i.e. v(z) =z,VvVz >0.

(c). We assume f(.) to be linear, i.e. f(z)=2,vz>0.

(d). We focus on symmetric contracts, i.e. W' =w?.

©). ay<1.

10 This terminology is due to Neilson and Stowe (2003).
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(). zp<1.

For tractability of our model we focus on symmetric agents. Assumption 1(b) and 1(c)
assumes the agents and the principal to be linearly other-regarding. This is in line with Fehr
and Schmidt (1999)’s original specification. Since agents are assumed to be symmetric,
without loss of generality we focus on symmetric contracts (assumption 1(d)). Finally
assumption 1(e) rules out the case that the agent who is ahead and inequity-averse transfers
some of his income to the other agent who is behind which seems implausible. 1(f) rules out
the trivial case of an inequity-averse principal transferring some of her income to the agents
who are behind such that payoff differences are eliminated always.

Given above, the principal will maximize her expected utility subject to the
participation constraint and the Nash incentive compatibility constraints of the agents. Since
we focus on symmetric contracts, henceforth, we will suppress the superscripts. Again in
line with Itoh (2004) without loss of generality we focus on contracts where the limited

liability binds, i.e. w, =w, =0. The expected utility of the principal, therefore, can be

written as

EU®)=2p[b—w, —zob—2w,)]+2p,(1- p, Io—w, —zpb—2w,)] sinceb, —w, >w,
(4)

The principal will maximize the above subject to the following Nash incentive

compatibility and the participation constraints respectively

pW, + (L= py Wy +[p, — A= py )y Jowy >0 ()
d

plwss + (l_ pl )st _(1_ pl )a(1+ 7/)st 2 F (6)
1

We next define ‘team contract’, ‘relative performance contract’ and ‘independent contract’
in technical terms.

Definition 1: A contract W is a ‘team contract’ if W >W, . If W <w, then w is a
‘relative performance contract’. If w =W, then w is referred to as an ‘independent

contract’.
Before we proceed we reiterate that the principal is always ahead (at least weakly) implying

that b is sufficiently high such that it is optimal for the principal to elicit high effort from
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both the agents and g will exceed both the extreme team and the relative performance

wages. As we proceed we will put forward a technical exposition once we define extreme
team and relative performance wages.

Similar to Itoh (2004) one can easily state the following benchmark result:

Result 1 (I1toh 2004):

For self-regarding principal and agents the independent contract w =w, =d/Ap is an

optimal contract.
At the optimum the incentive compatibility constraint will bind. If &« =0 and 7z =0, the

binding incentive constraint becomes p,w,, +(1— p, W,

S

" :i. One can easily check that
Ap

W, =W, = Ai solves the incentive constraint and also satisfies the participation constraint
p

and therefore the above contract is an optimal contract. Needless to point out that one can
find other multiple optimal contracts as well which satisfies both the incentive compatibility
and the participation constraint with =0 and 7 =0. Next we explore optimal contracts

with other-regarding principal and agents.

2.2: Analysis of Optimal Contracts:
To fix ideas we start by analyzing the behavior of an inequity-averse principal, i.e. p>0.
One can rewrite the principal’s objective function given in (6) in the following way:

E(U")=2p,b(L—7p) —2p, (1270 pw,, + (1~ p, Wy | (6a)
If 7zp<% implying that the principal is not sufficiently inequity-averse, the principal is

effectively minimizing her expected payment and therefore is better-off paying lower
wages. Thus taking into account the binding Nash incentive compatibility for other-

regarding agents (given in (5)) re-written as p,w,, +(1— p, W, > Ai +[0-py )y — poJow,
p
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if (1— pl);/> p, implying p, < 1L the principal will optimally set w,, >0 and w, =0.
T

Otherwise when (1— pl);/< p, holds implying p, > 1L the principal will optimally set
T

w,, >0 and w, =0. In line with Itoh (2004) we define the extreme team wage W,, and the

extreme relative performance wage W, as follows:

d 1

V’Vss = (7)
Ap py

. d 1 (®)

v (B P o

W, is found by putting w, =0 in (5) and W, is found by replacing w,, =0 in (5). Also

we define the team wage and the relative performance wage when both (5) and (6) binds

and is given below:

Wss :i. pO(:I'_2 pl){ pll Po _1—0{}/:| (9)
Ap P; (1_ pl)/(l_ po) 124
—_d p
Wy =—.— (10)
" Ap ap,

Given that we have defined the extreme team wage and the extreme relative performance
wage we clarify the following technical point. Since the principal is always ahead (at least

weakly) this implies that gzii and b > d L holds. One can

Ap P E - A_p (1_ p1)+a[pl _(1_ p1)7/]

make specific assumptions on the relative magnitude of W,, and W, , in that case only one

condition is needed which is not necessary at this stage. It can be shown that the previous
conditions automatically imply that the principal will optimally implement high effort from
both the agents and therefore we do not need any additional restriction on b .

Given above we state our next proposition which is in some sense a generalization of Itoh
(2004).
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Proposition 1:

If the Principal is inequity-averse ( o >0) and 7zp<% holds then

Py

(1_ pl)

= holds.

(i). The extreme team contract (W, 0) is optimal if (1— pl)y >p=>y7>

The principal’s payoff is independent of the agents’ other-regardingness.

(ii).The extreme relative performance contract {0, W }is optimal if both (1— pl)y< p, and

P,/ Py < 1oy holds. The principal benefits the more other-regarding the agents

(1_ pl)/(l_ po) o

are.

- . _ - - - }/ pl/ po 1—0{]/

(iii). {w,,w, } is optimal if both p, >—— and > holds. The
f ey L-p)/Q-p,) @

principal is better-off dealing with more other-regarding the agents.

(iv). If p>0 and 7[,0:% holds then any contract that satisfies equation (5) is optimal.

Proof:
We proceed in line with Itoh (2004).

@M. If (1— pl)y > p, (implying p, < 1L) the incentive compatibility constraint binds at
T
{W,, O}. Also since p > Ap, {W,, O} satisfies the participation constraint (given in (5)) and

therefore is an optimal contract. b >Aii ensures that E(U ") >0 under {W,,, 0}.
P P

(ii). If (1—p,)y < p, (implying p1>1L) holds, then incentive compatibility constraint
+y

binds at {O,W,}. For {0, W,}to satisfy the participation constraint we need

da (-pJi-alt+y)] zi to hold which can be
AP (1_ p1)+a[p1 _(l_ p1)7/] P1

P/ Py Sl_a7_
(1_ pl)/(l_ po) o

calculated as

13



Also E(U)>0 under {0, }if b> 9 0=27) !

Ap (1_7[/7) ll"'a[pl _(1_ p1)7]/(1_ pl)
1

L . b_d
which is ensured since = > —. and (1- p, Jy < p, holds.
2 Ap (l_ p1)+0([p1 _(l_ p1)7] ( l) '

P/ Po >1_a7 holds then both the incentive
(1_ pl)/(l_ po) 124

compatibility and the participation constraints bind with equality and solving those we get

holds

(iii). If 1-p)y<p, and

{w,,, W, } as the optimal contract.

(iv). When ﬂpz% holds, the principal needs to ensure that the agents put in high effort and

any wage profile that will ensure this happens will be optimal. QED

The principal has the following two incentive effects. First, if the principal pays a reduced
wage she is better-off through the ‘direct’ effect. But since the principal is inequity-averse
and also is ahead, she suffers from being ahead and experiences a reduction in utility and
therefore would optimally want to reduce wage inequality by paying an increased wage.
This is the ‘indirect’ effect. If the principal is not sufficiently ‘inequity-averse’ the direct
effect dominates the indirect effect and therefore the principal would like to pay as less as
possible. Put differently the principal effectively minimizes her expected wage payment and
we get back the Itoh (2004) case. Suppose the principal is ‘not sufficiently inequity-averse’.
Given this we consider the incentive effects of the agents. Note that the agents are other-
regarding vis-a-vis themselves and not the principal. An agent falls behind if she fails and
the other agent succeeds. If she is behind she is inequity-averse and therefore suffers a
utility loss. Therefore the agent will try and reduce the probability of falling behind and this
is a ‘positive incentive effect’. But if she is successful and the other agent fails, she is
ahead. Now if she is ‘inequity-averse’ ( > 0) then she suffers from being ahead and would
again suffer a utility loss and would like to reduce her probability of success. This acts as a
‘negative incentive effect’ for ‘inequity-averse’ agents. If (1— pl)y > p, holds implying
is sufficiently high then the ‘negative incentive effect’ dominates and therefore the optimal
wage scheme offered by the principal have to be such that the impact of inequity aversion is

minimized and this is done through the extreme ‘team contract’. This is stated in part (i) of
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proposition 1. Under the team contract both agents always get the same amount and
therefore is ‘fair’ in some sense. Because of this feature the principal’s payoff is
independent of the extent to which the agents are other-regarding towards each other.

When (1—p, )y < p, holds, i.e. » is sufficiently low, the first ‘positive incentive effect’
dominates the ‘negative’ one. Here the principal will optimally adopt the relative
performance contract and will thus generate the possibility of inequity. When the
participation constraint does not bind then the principal will optimally offer a tournament-
type extreme relative performance contract thus exploiting the positive incentive effect.
This is part (ii) of proposition (1). Note that when the agents are status-seeking while ahead

(7 <0), both the incentive effects are ‘positive’ and therefore an extreme relative
performance contract will be optimum.

P/ Po 1-ay i i i
> holds implying that the project
( - pl)/(l_ po) o

outcomes are sufficiently informative in terms of effort choice and the agents are

When both (1-p, )y < p, and

sufficiently other-regarding implying high «, the participation constraint binds and the
principal will optimally offer wages such that both the participation constraint and the
incentive compatibility constraint binds. Put differently positive amounts will be paid to the

agents irrespective of whether the project succeeds or fails. The principal will not offer the
. : 1 o
extreme relative performance contract anymore. Finally when zp= > holds the principal’s

payoff becomes independent of the wages that she pays. In that case she only needs to
ensure that the agents put in high effort. Thus any wage combination that satisfies the Nash
incentive compatibility will be optimum. The previous analysis is done for a ‘moderately

inequity’ averse principal. The following result talks about a ‘status-seeking’ principal.

Result 2: If the principal is status-seeking, i.e. p <0 holds then the optimal contracts
characterized in (i), (ii) and (iii) in proposition 1 are optimal.

The intuition of the above result is not difficult to comprehend. Since a status-seeking
principal always wants to be ahead, she is better off paying as less as possible and therefore

will pay enough such that the incentive compatibility constraint of the agents are satisfied.
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In other words the principal will be minimizing expected wage payment and given the
incentive effects of the agents as discussed above are present, similar intuition (as above)
suggests that the optimal contracts given in (i), (ii), and (iii) of propositionl depending on
the parametric ranges will be optimal.

Next we consider the case where the principal is sufficiently inequity-averse. The result is
stated in the next proposition:

Proposition 2:

(A). If the principal is sufficiently inequity-averse in the sense that o >0and 7Zp>%

: b . . . .
holds, then the extreme independent contract w,, =W, =5 is optimal and unique. This

holds irrespective of the degree of other-regardingness of the agents.

One can again explain the above result through the interaction of the ‘direct’ and the
‘indirect’ effects. If the principal pays less then she is better off through the ‘direct effect’ of
paying less. But at the same time remember that she is ahead and being ‘inequity-averse’
she hates to be ahead. Therefore if she pays less she is worse off since she is now ‘more
ahead’ which she hates. This second ‘indirect effect’” dominates if the principal is

sufficiently ‘inequity-averse’ and therefore the principal will optimally increase the wage

such that at the optimum no inequity remains. Therefore if 7z,o>E , irrespective of the

parametric ranges, the principal will offer w, =w = > which is nothing but an ‘elevated’

independent contract. The feasibility and optimality of the extreme independent contract is

ensured by the assumption that the principal is never behind, implying both g>Aii
PP

b_d 1 , . . . i

and —>— . Interestingly this contract is also unique and is

2 Ap.(l— p1)+a[p1 _(1_ p1)7]
different to what we get in Itoh (2004) with self-regarding principal and other-regarding

agents.
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3. Correlated Outcomes:

We now extend our analysis to the case where the project returns are correlated. It is pretty
well known in the standard principal-agent literature that with purely self-interested
principal and agents relative performance evaluation is optimal when the agents’
performances are positively correlated (Holmstrom (1982), Mookherjee (1984), Che and
Yoo (2001)). This is due to the fact that the relative performance contracts helps in filtering
out the ‘common shock’ (Holmstrom (1982)). But the analysis of the previous section
points to the fact that team contracts or even independent contracts might turn out to be
optimum in the correlated environment. This motivates us to examine the case where the
agents’ projects are correlated. Specifically, now the project outcomes of each agent not
only depend on their respective efforts and the idiosyncratic shock, but also on a common
shock that affects the outcome of both projects. The common shock is good with probability

g and bad with probability (1—q). If the common shock is good then both projects succeed
irrespective of the agents actions. If the common shock is bad then the project outcome
depends on the agents’ actions and the idiosyncratic shock, i.e. each agents’ project
succeeds with probability p, if she puts high effort and succeeds with probability p, if she
puts in low effort. Taking everything together now effectively each agent’s project succeeds
with probability q+(1—q)pi 1 The principal is other-regarding as in the previous section.
Internalizing the binding limited liability constraints one can write the expected payoff

function of the principal as

E(U P) = Zq[b — Wes _ﬂp(b - 2Wss)]+(1_q)[2 pl2 (b_Wss _”Ab_ 2Wss))+ 2p1(1_ plxb_wsf _ﬂdb_ 2st ))J
(11)

sin ceb; —w; >w; holds.

Now the above expected payoff can also be expressed as

E(U®)=2b(1- zp)a+{1-q)p.]- 20— 27)|aw,, +@-a)p, (pow, +(A—pwy )| (12)
The principal will maximize the above expected payoff subject to the following incentive

compatibility and the participation constraints respectively given as (similar to Itoh (2004))

11 Given this framework Che and Yoo (2001), with self-regarding principal and agents, show that the extreme
relative performance contract is optimal.
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(1_q)[plwss +(1_ pl)st +(p1 _(1_ pl)j/)awsf :|Z Aip (NICZ)

(- a)pawe, + (- py g — (0 py )l wy ] > ‘pqwss (PC2)

Similar to the previous section one can define the extreme team wage w,, and the extreme

relative performance wage W as

d 1

Wés = (13)
Ap (1-q)p,

o 1 14

Y = ap == py)+ alp — = p. ) )]

Thus {w,, 0} and {0, w }will be the extreme team and relative performance contracts such

Ss!?
that the above incentive compatibility constraint (NIC2) binds. Given this we can therefore
state the following proposition that corresponds to this correlated environment:

Proposition 3:

(A). If the Principal is status-seeking (,0<0) or inequity-averse (p>0) with 7Zp<%

then
(i). The extreme team contract{w,,, O}is optimal if y > P, P, < holds.
(1_ pl) 1+y
(ii).The extreme relative performance contract {0, w,, }is optimal if both y < (1 Py ) and
-

pllpo <1—0{]/ holds
(1_ pl)/(l_ po) o«

P, =p > Y and p1/ Po N l1-ay

(iii). {W,, W, } is optimal if both y <
f (1_ pl) 1+7/ (1_ pl)/(l_ po) @

holds.

(B). If the principal is sufficiently inequity-averse (0> 0) in the sense that 7Z'p>% holds

. b . ,
then the independent contract W, = W, =3 is optimal.
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(C). If p>0 and 72',0:% holds then any contract that satisfies (1C2) are optimal.

In the above proposition {w,

., W } are the team and the relative performance wages such
that (NIC2) and (PC2) binds. Note that the principal’s expected payment is independent of
the common shock when she offers the relative performance contract, i.e. the principal is
able to filter out the common shock through the relative performance contract as in
Holmstrom (1982). The team contract is still optimum even with a small but positive shock.
The intuition of the above proposition will be similar to that of proposition 1 and 2.
Interestingly when the principal is sufficiently inequity-averse then the ‘extreme’
independent contract is still optimal in the correlated environment as well. This is different
from what we get in Holmstrom (1982), Mookherjee (1984) and Che and Yoo (2001) with
self-regarding preferences and with Itoh (2004) with other-regarding preferences. In this
situation the expected payment of the principal does depend on the common shock and

therefore is not filtered out.

4. Incorporating Effort Costs:

One can extend the previous analysis by assuming that the principal and the agents compare
their payoffs net of the cost of effort. The agents might be able to observe their actions (if
they work closely) and the principal might be able to monitor the agents and judge each
agents actions correctly and therefore both the principal and agents might take into account
effort costs while comparing payoff differences. Given above the nt® agents’ payoff

function will look like
U {Wzk —d; —ay, V(W) —d, —wg +d,); when w} —d; >w —d, (Agentn ah(-aad)}
wij, —d; —a, v, (wg —d, —wj +d;); when wj —d; <wg —d, (Agentnbehind)
(15)
where h,i=01, j,k=s,f, nnm=212and i and h are the index of agent n'* and m"
actions respectively, given n=m_
Again the principal’s payoff function with respect to the nt"* agent will be
U® =b, -wj, —zpb, —2wj, +d;); sinceb, —wj >wj —d,

19



where d. is the effort cost of the n** agent. Once again the principal will be ahead if we
take into account the agents’ effort cost. Imposing symmetry and assuming d; = d for e =
e; and d; = 0 for e = e, the principal’s expected payoff can be written as

E(U”) =2pb—7) —2p, (1 270)| pywi, +(L— p, Wy, |-2p,7pd
A necessary condition for an optimal contract to exist under this changed specification is

e
1-7p)

bA-7zp) > npd ie. b> . Similar to our previous approach we analyze the case

where 7zp<% and the principal is effectively minimizing expected payment. Following

Itoh (2004) one can write the incentive compatibility conditions of the agents (under

symmetric contracts) as:

pWe, + (L py gy +[py — (1= py )y Jowyy > (1—ay)Aip+(1— P )Pua(l+ y)VAV—: if w, <d
(NIC3a)

puvt + (= po o + [y~ P, 2 [+ po el )] i g =

(NIC3b)

The participation constraint of the agents remain the same as in the original specification.

0),

ss!?

We follow the approach by Itoh for 7zp<%. Under the extreme team contract (w.

since w,, <d, equation (NIC3a ) will apply and the simplified incentive compatibility

Ss —

becomes p,w, >(1—ay)Ai. Under (w,,0)if an agent is sticking to e; the other agent
p

becomes ahead by d if she deviates from e, to e,. Now when the deviating agent is status-
seeking she will enjoy this deviation whereas when she is ‘inequity-averse’ she will not
enjoy this deviation. Thus the principal needs to provide stronger incentive for a status-
seeking agent compared to an inequity-averse agent. For an inequity-averse agent, the
principal is better-off the more inequity-averse the agent is (the expected payment falls with
increased a) and therefore in this changed specification with the extreme team contract the

principal’s expected payoff depends on the extent of other-regardingness of the agents,

20



which was not the case under the original specification. Also note that if « is sufficiently

high in the sense ay > p,/ p,, then d > (1—047/)Ai implying that at the optimum under
1 p

the extreme contract the participation constraint will bind and the incentive compatibility
will not bind. Thus if ay > p,/ p, holds then the extreme team wage will be W, =d/ p?

participation constraint will bind and the incentive compatibility will not bind, otherwise

When 7Z',0>% holds, then the independent contract w, =W, =% will be optimal if

sf

sf —

. b+d .
w, >d. Otherwise the non-extreme ‘team’ contract {WSS =T,wSf :d}wnl be the

optimal contract. If 7[,02% holds, any contract that satisfies (NIC3a) and (NIC3b) will be

optimal if w, <d and w, >d holds respectively.

5. The Case of ‘Fair’ Principal:
We extend our previous analysis and consider the case of a ‘fair’ principal who experiences
a reduction in utility when the agents get different wages. Put differently the principal is
‘inequity-averse’ in the sense that she hates inequity among agents. Specifically we assume
that the principal’s utility function to be:

UP = b; — wj, — nt|wji, —wi}|, wheren = m
where > 0 is the inequity aversion parameter. The agents are assumed to be other-
regarding among themselves in the sense of equation (2). Given above the principal will
maximize her expected payoff

E(UP) = pi[2b — 2wg] + 2p1(1 = py) [b — wyy — mwf] (16)

= 2p, [b —piwss — (1 —p)(A + 7T)st]

subject to the Nash-Incentive compatibility given in (5) and the participation constraint
given in (6). Maximizing above is effectively minimizing [p;wss + (1 — p)(1 + m)wgf]

subject to (5) and (6). At the optimum the incentive compatibility (given in (5)) will bind
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and therefore replacing p,w, +(1— p, W, +[p, —(1— p, )y, =

_A_p in [plwss+

(1 = p) (1 + m)wg,] the problem effective becomes minimization of & +[(1 —p(ay +

m) — prajwse. If [(1—py)(ay + m) —pa] =0 then minimization requires wgy = 0,

otherwise w,r > 0. Therefore we can characterize the optimal contracts as follows:

Proposition 4:

: A _ ) i ay+n
(i). The extreme team contract{WSS,O}ls optimal if Py <—————— holds. The principal’s
ay+n+a

payoff is independent of the agents’ other-regardingness.

ay+rmw

(ii). The extreme relative performance contract {0, W, }is optimal if both p, > ————
ay+r+a

/ _
and ( P/ P <1 ay holds. The principal benefits the more other-regarding the

1- pl)/(l_ po) @

agents are.

_orEr and P/ Py >1—a7 holds.
ay+a+a - (L-p)ll-p,) @

(iii). {W, W, } is optimal if both P; >

The principal is better-off dealing with more other-regarding agents.
(iv). When agents are self-regarding (e = 0), the extreme relative performance contract is

never optimal.

(v). The independent contractw,, = w, =g is never optimal.

ay+rw y
Note that >
ay+r+a l+y

for 7 >0 and therefore under a ‘fair’ principal the range for

which team contract is optimal expands and therefore a ‘team contract’ is more likely under

a “fair’ principal compared to the original specification.

Under a “fair’ principal when agents are self-regarding, i.e. when « = 0, ————=1 and

therefore {WSS,O} is optimal for all p; < 1 and the extreme relative performance contract
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{0, st} is never optimal. But even if the principal is ‘fair’, with other-regarding agents the

extreme relative performance contract can be optimal since the principal can benefit from
the tournament type relative performance contract when agents are other-regarding,

especially when agents are status-seeking. With an increase in a the critical value

ay+r
_ArTr falls implying that with more other-regarding agents, ceteris paribus, team
ay+r+a
contract is less likely. Again with a fall in y (from positive to negative) the critical value
ay+rx . .
——  falls and therefore for status-seeking agents the range for which team contract
ay+r+a
is optimal shrinks and relative performance contract becomes more likely. But with self-
regarding agents, the relative performance contract is never optimal since with self-
regarding agents the principal doesn’t benefit from the tournament type relative
performance contract and ‘fairness’ is the only concern. Finally, the independent contract

W, =W, = g, although ‘fair’, is not optimal since the expected payoff of the principal will

SS

be strictly lower under such an ‘elevated’ independent contract.

6. Model with Continuous Efforts and Outcomes:

In this extension we make use of the structure similar to that of Englmaier & Wambach
(2010) with similar notations. In this setup the principal hires two agents to work for her in
two separate projects. The output of the project i is x;, i = {1,2} and the outputs of the
projects are technologically independent, verifiable and are continuously distributed in the
interval [x;, x;]. The output follows density function f;(x;|e;) which depends on the effort
level denoted by e; exerted by the agent i working on that specific project. The effort level
is non-verifiable and hence non-contractible. Each agent receives wage w;(x;,x,) for
working in project i. The agents are risk-averse with respect to own wage, i.e. i.e.
u{’(wi(xl,xz)) < 0 (This also incorporates the possibility of risk-neutrality). The effort
gives disutility to the agent and the cost being c;(e;) with the restriction that ¢;(e;) > 0 and
¢;' (e;) > 0. Following the distributional approach a la Fehr and Schmidt (2003) we assume

the agents to be inequity-averse vis-a-vis the principal. The principal’s gross payoffis (x; +
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x,). Subtracting the wage payments for the two agents combined (w; (x, x3) + w, (X7, x2))
from (x; + x,) gives her net-payoff. Agent i compares the principal’s net payoff (x; +
X, — Wy (x4, x5) — wy(xq,x,)) to her own payoff w;(x;,x,) and the more is the difference

between the two i.e. (x; + x; — 2w;(xy, x;) — wj(xq, x3)) the more is the disutility for
agent i. This disutility due to inequity aversion for agent i is given by G; (x1 + x, —

2w; (x1, x3) — wj(xy, xz)).12 The function G (.) is assumed to be convex with the properties

G;(.)>0,G/'(.) >0, G;{(0) =0, G;'(0) = 0. Following Dur and Glazer (2008), we focus
on the case where the principal is always weakly ahead of the agent and this is a difference
with Englmaier & Wambach (2010). This is to fix ideas without losing much of economic

intuition. Agent i also compares her payoff with her peer’s payoff (Holmstrom (1982), Itoh

(2004)). If agent j is ahead of agent i then a rise in payoff difference (wj(xl,xz) —
wi(xl,xz)) leads to utility loss for agent i. This disutility function is given by

H; (wj (x1,%2) — w; (xl,xz)) with the following assumptions:

If w;(xq, x2) > w;(xq,x;) then H{(\) > 0

If w;(xq,x2) > wj(xq,x;) then H{(\) <0

H}'(.) >0, H/(0) = 0 and H/'(0) = 0.

Thus we assume agents to be only inequity-averse among themselves which is different to

our discrete model (in previous sections) where they were status-seeking among themselves

as well. The utility function of agent i is additively separable in utility from wealth
(ui(w;(x1,x3))), inequity functions G;(.), H;(.) and effort cost c;(e;). That is
mathematically,

U/il = ui(Wi(xpxz)) — ap;G; (x1 + x; = 2w; (X1, x3) — Wj(x1.x2))

— ay;H; (Wj(xl’xz) - Wi(xl’xz)) —ci(e)
Here ap;(= 0) is the inequity aversion parameter of agent i vis-a-vis the principal and
a,;(= 0) is the inequity aversion parameter of agent i vis-a-vis the other agent. One can

envisage ap; and ay; to be embedded in G;(.) and H;(.) respectively, but for the sake of

12 Thus, in this continuous structure, the principal does not treat the agents’ projects separately.
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comparative statics we write it separately. For notational convenience we denote w; =
w;(xq,x2) and w; = w;j(xq,xz) Where i,j = {1,2}, i # j.

Expected utility of agent i:
_ X1 %
BUb = | hCarlen furalen) () = apiGiCxs + x; — 2w = )
X1 X2

— aqHi(w; — wy)}dx,dx, — ci(e;)
The outside option for agent i is u;. Therefore, the principal must offer a wage that makes
the agent atleast as well off as his outside option in terms of utility so the participation
constraint is
EU. > u;
The principal is assumed to be risk neutral with respect to the project net return, interested
in maximizing expected net payoff. The principal’s payoff function is given as:

Uy =x1+x; —wy —wy + 1151 (X1 + x2 — 2wy —wp) + 1m35,(x1 + x; — wy — 2w;,)
where 1; is the other-regarding parameter for the principal vis-a-vis agent i, i = 1,2. If r; >
0, the principal is ‘status-seeking’ vis-a-vis both agents in the sense that she likes being
ahead of the agents. The more is the value of (x; +x, —2w; —w;) the more is the
principal ahead of agent i and the more is the utility for the principal. On the other hand, if
m; < 0 then that captures the case of inequity-averse principal vis-a-vis agent i who likes to
reduce the difference between their payoffs otherwise an increased payoff difference would
lead to a loss of utility for the principal in that case. Sl-(x1 + x, — 2w; — wj) is the other-
regarding function with the restrictions that S;(.) > 0, S;'(.) >0, S/(0) =0, S;"(0) = 0.
As the principal is ‘never behind’ the agents, she gains utility (or loses in case she is
inequity-averse) equal to m;S;(x; + x, — 2w, — w,) from agent 1 and m,S,(x; + x, —
w; — 2w,) from agent 2 respectively if she is status-seeking. There are various possibilities
like the principal being status-seeking with respect to on agent and inequity-averse with
respect to the other. All possibilities can be accommodated and analyzed in this framework
without much difficulty. But unless otherwise specified when we say that the principal is
status-seeking, we would mean that the principal is status-seeking vis-a-vis both. Same
holds for principal’s inequity-aversion. One can easily assume m; =, = and S;(.) =

S,(.) = S(.) for both agents, i.e. symmetric agents in which case the previous multiplicity
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of possibilities will not arise. Similar to the agent’s objective function, one can envisage T;
to be embedded in S;(.), but for the sake of comparative statics we write it separately.

The objective function of the other-regarding principal can be expressed as:
EU, = f f filxiley) fo(xz2lex){xg + x; — wy — wy + 118; (%1 + x5, — 2wy —wy)
X1 X2

+ 1,8, (%1 + x5 —wy — 2w,) }dxdx,
We further assume that the monotone likelihood property holds which says that the more is
the output realized the more is the possibility that high effort was exerted.

a<fiei(xi|ei)> ,
fiXi1e;) Fie,(Xil€i) ,
ox B <fi(xi|ei) >0 vi=12

Incentive compatibility constraint for agent i is given by
e; = arg max EU}
ej

OEU;

=
Oei

% T
f f fie, (xiler) fi(x;] e ){wi (wi) — apiGi(x1 + x2 — 2w; — wy)
X1 YX2

— apiHi(w; — wy)}dx,dx, — ci(e;) = 0
Thus we have a sufficiently general structure with two agents. A priori we do not assume
symmetric agents anywhere. All special cases can be deduced from this general structure by
applying appropriate restrictions.
Given the above structure, under non-contractibility, the principal’s problem will be
Max

X1 X2
EU, = j j fi(x1led) fa(xaled{xy + xz = wi — wa + 1181 (%1 + x5 — 2wy — wy)

X1 YX2

+ 77.'252 (xl + Xy —Wq{ — ZWZ)}dxldxz

Subject to the incentive compatibility constraints for both the agents
X1 (X2
f f fie, (xile) fi(x] e ){wiwi) — apiGi(x1 + 2, — 2w; — wy)
X1 vX2

- “AiHi(Wj - Wi)}dxldxz —cj(le)=0; i=12
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And the Participation constraints for both the agents

w(w;) — apiGi(x; + x3 — 2wy —wj) — agHi(wj —w;) —ci(e) = w; 5 i=1,2.
The optimal wage schedules, w;(i.e. wy(x1,x5)) and w, (i.e. w,(xq,x,)) are found using
the first order approach. Define w = {w;, w,}. But before going into the optimal contracts,

we define ‘team’, ‘relative performance’ and ‘independent’ contracts in this general

framework:
Definition 2:
o s e OW; L e dw . L
A contract W is a ‘team contract” if == > 0 Vi # j. If == < 0 Vi # j then W is a ‘relative
j j

, ow; , , . o ,

performance contract’. If a—::f = 0 Vi # j then w is referred to as an ‘independent contract’.
j

Given the above definition we proceed to characterize the optimal contracts in this two-
agent framework.

We state the following result:

Proposition 5:
oaw; : . . .
If a—:{ < % the optimal contracts for both agents are increasing in own output if the
l

principal is inequity-averse or not highly status-seeking vis-a-vis both the agents.
Proof: See Appendix.

One primary objective while offering contracts under non-contractibility is to provide
incentives to elicit costly effort from the agents. Thus, given that the monotone likelihood
ratio property holds, the wages offered should increase in own output which is an imperfect
signal of one’s own effort. So overall there are two effects. First, the incentive effect calls
for an increased wage as own output increases. Second, if the cross-wage effects are
positive, then that increases the wage of both the agents and this takes care of the inequity
concern of an inequity-averse principal. Thus, these forces reinforce each other if the

principal is inequity-averse (not highly status-seeking) with respect to both agents and also

. . o . aw;
the agents are inequity-averse vis-a-vis the principal and among themselves. Also a—wf < %

Xi
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ensures that the cross wage effect is not too high so that the principal can profitably employ
the incentive effect (own wage effect) without getting behind. Thus given — < % own
wage should certainly increase with an increase in own output for the sake of eliciting the

aw; 1. .
Y < 2 is sufficient but not
axi 2

desired effort. Note that principal’s inequity-aversion and

necessary for own wage to increase with own output.

Holmstrom (1982) showed that when the agents’ project outcomes are correlated
(affected by a common shock) then relative performance contracts are optimal and it helps
in filtering out the common shock and hence exposes agents to less risk. When projects are
technologically independent then perceived knowledge says that an agents’ pay should not
depend on other agents’ output. But this doesn’t hold if the agents and also the principal are
other-regarding. To fix ideas suppose the agents are inequity-averse among themselves.
Since the agents compare their payoffs and have interest in each other’s payoffs then
conditioning one agent’s payoff on other agents output might help in reducing inequity
among agents. This interrelatedness leads to a different outcome vis-a-vis our perceived
knowledge. Specifically, if the principal and the agents are inequity-averse, their fairness
motives provide rationale for the widespread use of team contracts. But if the principal is
status-seeking there can be a possibility of relative performance contract becoming optimal.

Let us analyze the situation when the principal is status-seeking vis-a-vis both agents but

ow; . . . .
a‘:_‘ < % holds implying that the incentive or the ‘own-wage
14

the incentive effect is such that

effect’ is not that strong. Then an increase in x; leads to an increase in w;, but not much.
The principal gains directly from increased (x; — w;) and also is ahead of both agent i and
agent j. Since the principal is status-seeking vis-a-vis both agents, she gets an additional
utility from being ahead from both the agents. This is the principal’s ‘overall’ status-seeking
effect. But since the ‘incentive effect’ is weak the principal does not gain much from the
agent i’s efforts. This would induce the principal to optimally reduce the wage of the other
agent, i.e. w; so that she gains both directly and also from the ‘status-seeking effect’. But
this reduction of w; has its negative effects through reduced incentive and effort for agent j.
If the agents are far apart and suffer from high-inequity, then it might be optimal for the

principal to induce a tournament among the agents through a ‘relative performance
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contract’ in which both agents would not like to fall too far behind of the other and get a
reduced wage from other’s relatively better performance. This takes care of the ‘weak’
incentive effect. Thus a status-seeking principal and far-apart agents might tilt the optimal

contract towards a ‘relative performance contract’. Thus far apart agents, weak incentive

effects (ZW" < %) and a sufficiently status-seeking principal are necessary for the optimality

Xi
of relative performance contract but not sufficient. Note that if the above opposing effects
exactly cancels each other which is a special case, then we get independent contract to be
optimal. This is a special case and can happen under the same necessary conditions stated
above. If the own-wage effect is sufficiently strong then the cross-wage effects described
above might weaken. Keeping in mind the above discussion, the following proposition
shows that in the presence of fairness concerns among agents and the principal’s ‘other-
regardingness’ leads to the possibility of ‘team’ and ‘relative performance’ contracts being

offered at the optimum, if the direct wage incentive is not so high :

Proposition 6:
(a). If projects are technologically independent then an ‘inequity-averse’ or a ‘self-

regarding’ principal will certainly offer ‘team contracts’ to agents who are ot too

ow; 1
<o
axi 2

inequity-averse’ amongst themselves if

(b). Given % < % optimality of relative performance and independent contracts can be
l

optimal if and only if the principal is sufficiently status-seeking and the agents’ are
sufficiently inequity-averse amongst themselves and their wages are far apart.
Proof: See Appendix.

This proposition also supports the empirically observed phenomenon of the pervasiveness
of team contracts in reality. The first part of the proposition is also similar to what
Englmaier & Wambach (2010) found out in the context of a ‘self-regarding’ principal and
inequity-averse agents but add an additional condition. But for a sufficiently status-seeking
principal, relative performance and independent contracts can be optimal and this is a

notable change even without any correlation in project outcomes.
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Our next set of results attempt to further characterize the nature of the optimal contracts.

Proposition 7:

(a). w;(.) falls with a ceteris paribus increase in r;, certainly if ; < 0.
(b). w;(.) falls with a ceteris paribus increase in 7; , certainly if ap; is not that large.

(c). w;(.) increases with a ceteris paribus increase in ap;, certainly if r; < 0.

Proof: See Appendix.

The first part of the above proposition is straightforward. As the principal becomes more
status-seeking (or relatively less inequity-averse) with respect to i* agent, she will
optimally offer lower w; to agent i since the principal enjoys being ahead. The principal
also has a second option. She can reduce the other agent’s wage, i.e. w; and have a similar
satisfaction. But interesting is that if the principal is inequity-averse (even weakly) with

respect to agent j, this move will hurt her. So if r; < 0, the principal is better-off reducing
w; and keep w; untouched. Thus ; < 0 will reinforce % < 0. Similarly a more inequity-

averse principal will offer higher wages since she hates being ahead. The above is a

sufficient condition, not necessary. Even with r; > 0, % < 0 might still hold.
l

The effect of ; on wy, i # j is more interesting and to fix ideas assume that agent j is
ahead of the agent i. By the direct effect of an increase in m; > 0, ceteris paribus, w; falls
since the principal wants to be ahead. Now the j* agent is more ahead of the i*"* agent and
being inequity-averse among themselves jt* agent will suffer a utility loss. To compensate
for that the principal can optimally reduce the wage of agent j. The principal can optimally
do so if ap; is not that large, that is the jt" agent is not that inequity-averse vis-a-vis the
principal. So a ceteris paribus increase in m; will lead to a fall in w; certainly if ap; is not
that large and this is a sufficient condition. If agent j is behind of the agent i then a fall in
w; reduces inequity among the agents and therefore the agent j is already better-off. The

principal once again can profitably optimally reduce wj, certainly if ap; is not that large and
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this situation is less restrictive for the principal compared to when agent j is ahead. Thus the
intuition for sufficiency of ap; being not that large works both ways.

If ap; increases then agent i becomes more inequity-averse vis-a-vis the principal. This
leads to a loss in agent i’s utility since the agents are always behind. This creates a perverse
impact on agent i’s effort and to compensate for that, ceteris paribus, the principal needs to
provide higher wage to agent i. Now suppose that agent i is ahead of agent j. Now this
makes agent j relatively more behind agent i and the agents being inequity-averse among
themselves, will impact agent j’s effort negatively. To counter that the principal needs to
increase agent j’s wage. If the principal is inequity-averse vis-a-vis agent j then this leads to
an increase in the principal’s utility, since the principal is now less ahead of agent j, and
therefore increasing agent j’s wage is not a problem for the principal. Therefore, if 7; < 0

then certainly it is optimal for the principal to increase w; when ap; increases ceteris

aWi

paribus. Thus m; < 0 is sufficient for Fr 0 to hold. If agent j is ahead of agent i then
Pi
certainly ;;'i > 0 irrespective of m; < 0. Hence m; < 0 is sufficient (not necessary) for
Pi

;ﬁ > 0 in all situations. This completes the intuitions of the above proposition.

apj

It is interesting to note whether agents prefer a more inequity-averse principal or not.
Since wages fall with a ceteris paribus increase in m;, the agents lose on two accounts. First
is the direct effect of getting reduced wage and also the inequity between the agents and the
principal rises. The effect of intra-agent inequity depends on the relative position of the
agents’ wages. The relative strengths of these three effects will determine the overall impact
and whether agents will prefer a relatively more inequity-averse principal (a less status-
seeking principal) or not.

As the agents become more inequity-averse among themselves then the principal
optimally reduces the agents’ wage-gap and reduces the adverse effect of agents’ inequity.

The next proposition talks about that.

Proposition 8:
An increase in ay; reduces the gap between w;(.) and w;(.), i = 1,2; j = 1,2; i # j.

Proof: See Appendix.
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If the agents become more inequity-averse among themselves then both suffer from a loss
in utility, more so if their wage difference is high. This makes it costly for the principal to
induce the agents to participate as well as to incentivize them to provide higher effort.
Therefore as ay,; increases the principal will find it optimal to reduce the wage gap such that
the loss due to increased inequity suffered by the agents are minimized.
This is also implies that as the inequity-concern among agents increases indefinitely then in
the limit the wages will be equal.
Corollary 1:

Asay > owegetw;() =w;(.), i =12 j=12; i+

7. Conclusion:

In this paper we provide a comprehensive analysis of an interaction of an other-regarding
principal with two other-regarding agents. First we analyze the case of discrete efforts and
outcomes a la Itoh (2004) with different alternative specifications. We analyze both
independent production technology and correlated project outcomes. We find that with
‘status-seeking’ and ‘not so high inequity-averse’ agents, a moderately inequity-averse or a
status-seeking principal will offer an ‘extreme relative performance contract’, whereas she
will offer an ‘extreme team contract’ if the agents are ‘sufficiently inequity-averse’ and this
is similar to what we get in Itoh (2004) with self-regarding principal. Contrary to this, a
‘sufficiently inequity-averse’ principal will offer an ‘extreme’ independent contract that
minimizes her ex-ante expected payoff loss from being ahead keeping the work incentives
intact. This is contrary to what we get in papers with other-regarding agents and self-
regarding principal. Similar results hold in essence when the projects of the agents are
correlated as well. In addition to this we consider the case of a ‘fair’ principal who
experiences a reduction in utility when the agents get different wages. We show that
relative performance contracts are never optimal when a fair principal interacts with a self-
regarding agent. Also team contract is more likely under a ‘fair’ principal compared to the
standard case where the principal is other-regarding vis-a-vis the agents, but a relative

performance contract can also be optimal.
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Then to complete our analysis we venture into the continuous effort and outcome case
using a structure similar to Englmaier & Wambach (2010) and we generalize it with an
other-regarding principal. We show that with continuous efforts and outcomes ‘team
contracts’ are optimal when the principal is inequity-averse or not too status-seeking. But if
the principal is sufficiently status-seeking optimality of ‘relative performance contracts’ is a
possibility when the agents’ payoffs are far apart. While characterizing the nature of the
optimal contracts, we provide sufficient conditions for team contract to be optimal. We also
provide necessary conditions for the independent and relative performance contracts to be
optimal in terms of the ‘direct wage incentive’ effect, principal’s other-regardingness and
the relative positions of the agents. Thus a comprehensive analysis is done where the
interaction of an other-regarding principal and two other-regarding agents are modeled
using various structures and alternative specifications and we get that with other-regarding
principal and agents both team contracts, relative performance contracts and even
independent contracts are a possibility across structures. The entire analysis is done in a two
agent framework. One way forward can be an analysis with n agents. Formalizing other-
regarding preferences with other-regarding principal and n agents can be tricky and
demanding, but we conjecture that the essence of our results might go through, although it

is an open question.
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APPENDIX

We approach the proofs denoting agents as agent 1 and agent 2.

Proof of Proposition 5:

Given the principal’s maximization problem we can set the Lagrangian as

X1 X2
L= J. fi(xiley) fa(xzle){xy + xp —wy —wy + 181 (g + x5 — 2wy —wy)
X1

X2
+ 28, (%1 + X — wy — 2wy)}dxdx;

+ 4 U- 1 2f1(x1|e1) f2(xzlex){us(wy) — ap1Gy(x1 + x; — 2wy — wy)

X2

— aAlHl(WZ - Wl)}dxldxz — C1(€1) — ull
X, %y
+ 4, U- f fi(xqler) fo(xple ) {u,(wy) — apy Gy (%1 + x5 — wy — 2w,)
X1 X2
— aAZHZ(Wl - Wz)}dxldxz —Cy (ez) —_ uzl
X Xy
+ Uy lf f flel(xllel) fZ(leez){ul(Wl) — aPlGl(xl +x, — 2W1 . Wz)
X1 X2
_ OCA1H1(W2 — Wl)}dxldx2 — c{(el)l
X1 rXo
+ Uz U j ]C1(X1|e1)fze2 (x5lex) {uy(Wy) — apy Gy (1 + x5 — Wy — 2w5)
X1 X2

— agHy(Wy — wy)}dxydx, — c3(e;)

Maximizing with respect to w, we get the first First Order Conditions as

0L

G = fi(xile) fo (czlex){1 + 2myS{ () + m85(.)}

+ L1[fi(xale) fa(xzlex){us(wy) + 2ap1G1 () + a1 Hi (D3]
+ A2[f1(x1le) fa(xzlex){apa G () — agpHy ()}]

+ 11| o, Gerlen) faCealea) i (wn) + 201 G5 () + aa H{ (D}
+ 1 [f1(x1|e1)fzez (xz2]e){ap, G5 () — aAZHé(-)}] =0

Dividing both sides by f; (x;]e;) f2(x,|e2) we get the following (FOC1)
, , e (EileD)) , , :
(14 2m, 81 + 18500} = P + i St i () + 206061 + i () +
{4 1 220D 0 630) — () (FOc1)
2 T U2 f(xz]e7) p2U2\. A2112 .
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Similarly, from — = 0 and manipulating we get the second first order condition (FOC2)

as
(4 mSI0) + 28500} = P+ i 2 610 = B O+ {2 +

fae,(X2]€2)

s (s (W) + 2apaG3() + a3 ())
(FOC2)

The following conditions imply that the participation constraints will be satisfied and
incentive compatibility constraints will bind at the optimum.
X2
6/1 .f f fi(xqler) fo(xzle){us(wy) — api Gy (%1 + x5 — 2wy — w)
1

wy)}dx,dx, —ci(e) —u; =0

- §A1If1(W2
oL X1 X2
YR f fi(x1ler) f2(xzle){u,(Wy) — apaGo (x4 + x5 — wy — 2w,)
2 X1 vX2
— agHy (Wi — wy)}dxydx, — cz(e2) —up 20
oL X1 X2
a = j f f1e1 (x1le1) fo(xzle){ug(wy) — apy G1(xq + x5 — 2wy — wy)
1
wy)}dx dx; —ci(e) =0

- aAIH1(W2
X2
6;1 ] j f1(x1|e1)fze (x21e2) {up (W) — appGo(x1 + x5 — wy — 2wy)
2

wp)}dx dx,; — cy(e;) =0

_aAsz(W1
For a well-defined maximum, we assume that the following second order conditions are
satisfied:
0L f1 (x1]e 1)}
L, === L ) (W) + 2ap1G' () (=2) + ay Hy' () (-1
=5 { ey | () + 206167 ((=2) + e HY ()(-1)

T olen)
—2m,S)'(. )(—? < ﬂzlsél)(- )(=1)
- [{A + 1 }jl( | ) }{4ap161'<.> +ap HY' () — u) (wy)}
fo. (xsle)
z }{Ofszé,(-) + ayHy ()} —4my 87 () — .85 (L)

+{A 2 Coles)

1 for (T21e2)
{Az . }{aszé'(.)(—l) — asHy () (+1)}

=—-A<0
So for the second order condition to go through we need A > 0
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%} {4ap1G' () + apgHY' () —uf (W)} + {AZ ’

}{Olszél(.) + iy ()} —4m ST() — ﬂzsé’(-)] >0

Thus, 4 = [{,11 +

f2e,(X2]€2)
2 f(xzlez)

Again,
0%L fi, (x1]eq)
22 =535~ H M1 m} {ap1G1' () + @ Hy' ()}
fz@z (leez) 17 14 o _ 17
+ {/12 + u; m} {4ap, Gy () + agHy () —uy (Wy)} —my 87 ()

— 47,85 )l =—C<0

Once again for the second order condition to go through we need € > 0.

Therefore
fel(x |e ) 143 n
C = [{/11 + 1y ﬁ} {ap1Gi'() + as H{' (D} + {/12

oy () = U5 ()} = mSY' () = 4785 ()| > 0

f2e,(X2]€2)

+ Uz fz(x2|ez) }{4aPZGZ () +

Also
_ 0°L
" Ow,0w,

L12

{ f1e1 (x1]eq)

+ Uy ———
! ! f1(x1|e1)

fze2 (x2]ez) y oy " B
+ {Az + U2 m} {ap,G; () (=2) — aHy) () (=1}

—2m,. 8y’ ()(=1) = 2m, 85/ () (=1)

fle,1 (xllel) " "
- I{ 1+ m} {2ap1G1' () — ax1H{' ()}

f2e2 (x2lez)
2 f2(x21ez)

— 2m, S5 (. )l

}{ZamG{'(- )(=D + anH' (O]

+ {Az +u }{ZaPZGé’(-) — ayHy ()} —2mS7()

Where
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fr, (x1le1)
B = H)ﬂ fll( leD) }{2“1315”(-) — ay Hi ()}

{A fzez( x;le;)
202 f(xaley)

— 21,55 (. )]

}{Zaszé'(-) — ayHy ()} —2mS7()

We need not know the sign of B but what we need is that £,,£,, — L?, = AC —B?> >0
should hold along with £;; < 0 and £,, < 0.

Now, Differentiating FOC1 with respect to x; we get

ow; 0w, ow, ow,
218! ()(1_26_1_071) ()(1_0_1_2071)
f1el( 1| 1) . 3 %_%
_{Al TGl %}{ ) g o 2an Gl O (1- 25 - 5)
" W wWq
+ ayHy' () (a_x1 - a_xl)}
f1el(x1|e1) , , , ,
+ {M (m) }{u1(W1) + 2ap1G1 () + @y Hi()}
fzez( xz|ez) W1 aw,
+{AZ D) }{“ 1O(1-3 * 26_x1>
dwy; dw,
— anHy' (. )((')xl _a_xl)}
adw,
ax;

{A Ml%}{zamc ()(1—%)+ a1 Hj ()OWZ}
Lo A e

+{ (f}jl(fcj'e 3)) }{u;(w1)+zamci<.>+aA1H1<.>}—2n151'<.)( —Z—Qf)—nzsg'(.)(l—zg_‘;’lz)

A

The denominator A > 0 from second order condition for maximization. If % < 1, then

M0 certainly if m; <0 Vi =1,2. So for inequity-averse principal (vis-a-vis both

X1
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aWZ

agents) all terms are positive |f < .Evenifm; >0Vi=1,2and — P < - holds we can
still have 2 ot >0, certalnly for m; =~ 0 and/orS”( ) not too high, Vi = 1,2.

Similar analysis holds for > 0. Note that these are sufficient conditions, not necessary.
Hence the result. QED
Proof of Proposition 6:

Differentiating FOC1 with respect to x, we get
. dw; dw, . aow, ow,
27'[151(.)< 2———)+n252(.)<1———2—>

dx, O0x, dx, dx,
_ f1el(x1|e1) . dwy, 0w,
‘{ "hGale )}{ ) o 2anGl O (1- 250 -57)
d d
+ a, Hy'(: )(a\;vzz - 6_1:::)}
fzez( xzlez) W1 ow,
+{AZ > Flen) }{“PZ O(-50-25,)
dw; dw, fzez( X |ez) , ,
— auHy (. )(a_xz - a_xz)} + {.Uz <m> }{aszz(-) — asHy ()}
d f1e (x1]e1)
- 6—2’:[{ Mooy }{4aplc"(.) +anHI' () = w (wy)}
f2,, (x2]€3)
{’12 m} {ap2Gy () + aupHy' ()} — 4myS1() — ﬂzsé'(-)l

{,1 Hy le(ijllg)}{ ap1Gy' () (1 — ?) + ay HY (. ) }
+ {/12 + U M} {aszé'(-) (1 — 22) + aAzHé,(_)a_xzz}

f2(x21ez) 0x;,
0 d
— 21,87 () (1 - a_::j) — 1,8y () (1 _2 a_\;vzz)
fZez (leez) , ’ ’
+ {.Uz <m> }{aszz(-) — a1 ()}
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aow,
dx,

{A + 1f]10i1(§c11|13 ;)}{ZamG ()( aw2)+ AlH{,()aWZ}

+{Az+uzf—}j( xole 2)}{apza O(1-292) + anty O 52}

(x2]ez)

foo, (xsle2) , , 5 5
+{ ( fz(leez))}{apzc:z(.)—aAszcn—zﬂls O(1-32) ~msy O (1-252)
A

The denominator is positive from the second order condition for maximization. If the
principal is inequity-averse with respect to both agents (; < 0,Vi = 1,2) and — aw‘ < holds

then all terms except —a,,H,(.) in the numerator is positive. If the agents are not ‘t00
inequity-averse” among themselves implying a,, ~ 0 then certalnly 2 > 0 and therefore

the optimal contract will be a team contract. Similar result holds if ; = 0 i.e. the principal
is self-regarding vis-a-vis both agents But if 7; > 0,Vi = 1,2 then there are three negative

terms —27m,S;' (. )( 6w2), Sy )(1 - sz) and —a . Hy(.) and if ;’s and a,, (>

0) are sufficiently large then it is possible that 2 ? < 0 implying the optimality of a relative
2

performance contract. In addition to this, if H;(.) is sufficiently high implying a large gap
between the agents’ wages, then it might be optimal for the principal to offer a relative
performance contract. If the above negative terms are such that the numerator goes to zero

then we get the independent contract to be optimal, i.e. % =0.

X2

Similarly, by differentiating FOC2 by x; we get
aw,

dxq

{/11 f %} {“P161 (. )( 6w1) +auHI( )6wl}

(x2lez)

1 1| 1
+{ <ff?(§§|e )))}{amG{(J—aAlH{(.)}—nls()( "’ij) zﬂzs;'m( —Z—;”j)

C
Once again from the second order condition € > 0. Same rationale as above holds in this

case also.
Hence, the result. QED
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Proof of Proposition 7:

(a). By differentiating FOC1 by m; we get

dw; 0w, ow, ow,
2ﬂ151’(-)( 26—2—6—2) 255(.) + 1,5y ()( W1 20_‘7’1"1)
f1e (x1leq) 0
:{ fll( oD }{ "(w 1) +2“P161’()< 26_‘7/‘;11__>
" aWZ an
+ aq Hy (-)(a—ﬂl—a—nl)}
fzez( xzlez) 6W1 ow,
+{AZ 2 folxzles) }{apz ()< om, mq 26_7r1>
0 0
— ayHy' (. )(6‘7/: —a—::f)}
ow, f1el( x1ler) ., ., .,
:>6_711[{/1 TH ACAEN }{4’6!;:161 () + aaHy' () —uy (wy)}
f2,, (x21€2)
{Az ) f(—le)} (@paGy () + agoHy ()} = 4,87 () = S5 (. )]
ow, f1., (x1leq)
*on I{A ﬁ} (20p16'(.) — au B (D)
fzez( 2| 2) ' . .,
{/12 zm} {2ap,G5' () — axHy ()} — 2m.S7 ()

- Zﬂzsé'(-)l = —251()

an

= AT +B _—ZS{(-)

Similarly, from FOC2 we get

an flel( 1| 1) " "
|+ F e 2an 0 - antt )
{/1 fzez (x2]e)

2 f2(x2]ez)
— 21,55 (. )l

}{ZaPZGé,(-) — ayHy ()} —2mS1()

(A1)

d fro, (xaler)
+a_v7:12l{l H f11( 1le1) }{aPlG{,(')'i_“AlH{,(-)}
fa,, (x2€2)
+{AZ+“Z TGale) }{4""’205(')+“A2Hé’<->—uz (W)} — 87/ ()

— 4m, Sy (. )l ==50)
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an aWZ _ _c!
=>Ban1 +Caﬂ1 =-50)

Solving (Al) and (A2) we Qet,

|—zs;(.) B

ow; | =5{() ¢l _$:i()(@2C-B)

om, |A Bl = BZ—-AC
B C

(x1leq)
Baa Hy' () {31 + f—}il(lelei:; } +

[

|
I

l{ﬂz + Uy %} {6ap,G; () + 3aHy' () — 2uy (wy)} — 6m, S,

(A2)

|
|
8]

B? — AC

The denominator is negative from the second order condition. If r, < 0 then the numerator
is certainly positive. This along with risk averse agents we will certainly get % <0.
1

Therefore a more status-seeking principal (less inequity-averse principal) will offer lower
wage, certainly if the principal is (weakly) inequity-averse with respect to the other agent,
i.e. m, < 0. This is a sufficient condition, not necessary. A more inequity-averse principal

will therefore offer higher wage.

Even with T, > 0 we can get % < 0 since the only negative term —6m,S;'(.) is likely to
1
be outweighed by the other positive terms.
Similar analysis will hold for % which we omit for brevity.
2
(b). Next we check for 22,
677.'1
|A —251(.)
ow, B =Si()1_Si()(A-2B)
om, A B B2 — AC
B C

fle1 (x1le1) ' " ]
{11 + m} {Baa Hy' () —uy' (wy)} |
fzeZ (x2lez)
R ACArn

|
$1()
}{3%21'15'(-) — 3ap, G5 ()} + 3m25; ()

B2 — AC
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Once again the denominator is negative. The sign of WI|| depend on m, and ap,. If

m, > 0, then ZT< 0 certainly for not so high ap,. Implylng a more status-seeking
1

principal (lower inequity-averse) will certainly offer lower cross-wage if the other-agent’s
inequity aversion vis-a-vis the principal is not so high. These are sufficient conditions.
If T, < 0, i.e. the principal is inequity-averse with respect to the other agent, then there is

a ‘cross inequity-aversion’ effect of the principal that affects the sign of %. If T, is not
1

sufficiently negative along with ap, not too high we can still get Z% <0.
1
Once again similar analysis will hold for 22

omy’

(c). By differentiating FOC1 by ap; we get
5 S”()( 26w1 0w2>+ S”()( ow, zawz)
Sy ()| = ——= )+ m,Sy ()| — —
. dap; 0 P} x T 2) aam dap,
1., (X11€1 dw;  dw,
- D I ) 20 o G()(—Z _ )
{ fl( 1| 1) }{ 1 a P1 P1 aaPl aapl

, dw,  dwy
+2G1() + anH] ()<aap1 aam)}

fzez(x2|ez) o ow, aw,
+{AZ+“Z £, Gzl 2)}{“"2 60~ 6ap1_26apl>

ow;  dw, )}
dap; aam

— @y () (5
6W1 flel( 1| 1) . . .
~ 9ap, l{ m} {4ap,Gy' () + an Hy' () — uf (wy)}

f2,, (x2]€3)
+ {Az + U2 fzz( ) }{aszﬁl(-) + ayHy ()} — 4m S1 () — w55 (. )l

+all{ i, Gale
dapy f1( 1ler)

+ {Az + Uz M} {2ap,G5' () — axHy ()} — 2m.S7 ()

fz(leez) ( | )

n — ! ﬂ
— 27,5} ()] = 261(.){11 + Uy £,(x1le)) }
an

= a5 M2 eyt +
dapy dapq ! !

dap,

}{ ap1Gy' () —asHy' ()}

f1e1 (x1|e1)}
SACATS)

Similarly, from FOC2 we get
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. dw;  dw, ow; aw,
151 (')( 2 3ap Pl) U( datp, Zaam>

flel( x1le1) . dw; Ow
:{Al " F Gl o}{“”lGl(')(_zaam Fa) + GO

dw, 0wy
— ay HY'( )(aoé”ﬂ ?“”1)}
f2., (x2]e3 } ow, owy ow,
y) °2 { '(wy) —— + 2a G”()( -2 )
{ 2 fz( 2lez) Wa O0apy 2=z Oapy dapq
. dw;  dw,
a2z () (0apl B aapl)}

ow, l{ flel( x1le1)
-

dap, f1( 1ler)
{ o 2| )
+

} {2ap,G{' () —ay Hy' ()}

SACAD)
- 2”255’(-)1

L 9w2 aw, l{/h flel (x1]eq)

}{Zaszé’(-) —apHy) ()} —2my 51 ()

}{amG{’(-) + asHi' ()}

da apq fl( 1|€1)
4 { M} (4apyGy () + anHy () — w5 (W)} = myS7 ()
f2(xz2le2)

fia, Grrle o}

—4n25£'(-)l = G{(-){’h“‘l fi(xsley)

B Wi BT P
dap, dap, ! 1

flel (x1|e1)}
f1 (x1]eq)
From here by solving these we get,

1 1| 1
26,() {Al iy %}

flel( x1le1) , f1el(x1|e1)
ow, G1( ){/11+ M o Iel)} C _(ZC—B)Gl(.){Al+u1—f1(x1|el)}
dap, A B - AC — B2
B C

The denominator is positive from the second order condition.

Now,
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(2C€ - B)

iy f1e1 (x1]e1)
- [3“A1H1 ('){Al T Galen }

{A fzez( xle;)
2 T e

— 61,55 (. )l

}{6“P265’(-) + 3a,,Hy (L) — 2uy (wy)}

(2€ — B) > 0 certainly for m, < 0.

Even if T, > 0,

671255’( ) is likely to be be outweighed by other positive terms and

Similarly we can show that F > 0 certainly for m; < 0. QED
P2

Proof of Proposition 8:

Differentiating FOC1 by a4, we get

2m,87() (-

= oWy A
day,

ow ow ow. aw
2—— 2)+n255’(.)<— L_2 2)

60(A1 6 A}_ ( | ) aaAl aaAl
1., (X11€1 ow; 0w,
= i L 4 2ap,GU( (—2 _ )
{ f1( 1ler) }{ l)a a4 P61 () dayy Oy
+ ayH] ()(aw2 aWl)+H'()}
i a%«ul gam t
f2., (x2]e; } ow, ow,
A, o, —2——— {a G’ ( -2 )
{ 2 fz(x2| 2) P22 () 0y, 0y

HIC )(E)wl adw, )}
Fazt aaAl aaAl

f1,, (x1leq)
m} {4ap1G{' () + ax HY' () —uy' (wy)}
fzez (x2lez) " "
{Az + U2 m} {ap2Gy () + agHy ()} — 4m S1 () — 1355/ (. )l
ow, flel( x1le1) ., .
+ Dty l{h m} {2ap,G1' () —asH{' ()}
fz@z( 2| 2) 14 _ 2 _ n
+ { m} {2ap,G5' () — axHy ()} — 2m1S7 ()
9 S _ 1 f1e1 (x1]e1)
— 2m,$; (-)l = 1(-){ 1 +H1m}
4 ow, B ow, _HIC ){A f1el(x1|e1)}
day, day, ! 1T fi1(x1ler)
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Similarly, from FOC2 we get

dw; 0w,

9 9
7,.57(.) (—z e N WZ)

) +2m52 () (_ day,  Oauy

_ f1e1 (x1leq) ., dw;  dw,
- {/11 T f1a(x1|e1)a} {aplGl ) <_2 0y, B aaAl)
— @ty () (52 - =)~ H O

day; Oayq

Jday; Oayq

fZ (XZIeZ)} aWZ an aWZ
o 2SN 05 gy (- 225 02)
{ 2T Hz f2(xzlez) 2 ( 2)601,41 P22 () 0ay, Oy
. dw; 0w,
@tz () (aaA1 B 0aA1)}

owy f1e1 (x1l€q) ney "
= l{fh + m} {2ap,G{' () —asH{' ()}

fzez (x2lez) ey iy B iy
2 —fz (xley) }{Zaszz () —axpH) ()} —2m87 ()
— 21,55 (. )l

6W2 flel (xllel) " "
I{ll + 1y m} {ap1Gy' () + ayHY' ()}

fzez (x2]ez)
? f2(xzlez)

— 41,55 (. )l = _H{(-){M +

day,

+ {Az +u }{‘mszé’(-) + apHy () —uy (wp)} —myS7'()

flel (x1|e1)}
f1(xqler)

flel (x1|e1)}
T Galen)

L L H ()32 +
aaAl aaAl B 1 1

From here by solving these we get,

1 fa o+ D)

, f1e1 (x1le1) , f1e1 (x1]e1)
ow, ) —H;(.) {/11 + BACA) } C B (B+ CO)H{(.) {/11 + Uy NACAIN }

dap |g ? AC — B2
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A HQ {al + f_}el(i | Le))}

f1,, (x1le1) fi,, (xileq)
B —H(. Jie, M1 —(A+BH ()N +py —2——
ow, . i ){/11 T f1(x1leq) } _ (A+B)H; ()1 + f1(x1le1)
Oan |A B B AC — B?
In case if w, > w; then H;(.) >0 therefore > 0 and 222 < (. The result holds for

d0aa,

both status-seeking and inequity-averse pr|nC|paIs
This implies that as a4, increases the gap between w,(.) and w; (.) falls.
Similar result can be shown in case of a,, as well.

Proof of Corollary-1:
Participation constraint for agent i:

. X1 X2
EU; = f j f1(x1le1) fz(x2|92){ui(Wi) - aPiGi(xl + X2 = 2w; — Wj)
X1 YX2

— aAiHl-(wj — Wl-)}dxldxz —c;(e) = y;
Now we divide both side of PC by ay; to get,

] f fi(x1leq) fo(xzlez) {u C2) aPiGi(xl txp —2w; — Wj)

Ay Ay

ci(e;)) u
— Hl(W] - Wl)} dxldxz - l(XAl = i
i i

Now consider the case \ when ay; is so large so that a,; — oo

lim U ] £i(eiley) fo(xsles) {ul (w;) aPiGi(xl + Xy — 2w; — Wj)

dpi—>© Al aAl

l( l)

- Hl-(wj - Wi)} dx,dx, —

a_’oo aAl

=>f 1[ 2f1(x1|el)fZ(leez){—Hi(Wj —w)}dxydx, = 0

This can only hold if H; (w; — w;) = 0. Therefore w; (xy, x,) = Wy (xy, x,) a5 @a; — 0.
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