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ABSTRACT

OTHER-REGARDING PREFERENCES IN HIERARCHIES: A THEORETICAL
STUDY ON COLLUSIVE BEHAVIOUR AND OPTIMAL CONTRACTS

Saygili, Kemal

M.S., Department of Economics

Supervisor: Assoc. Prof. Dr. Serkan Kiiciikgenel

September 2016, [88] pages

This thesis aims at obtaining new theoretical insights into behavior of organizational
hierarchies by combining standard principal-supervisor-agent framework with theories
of social preferences. Extending Tirole’s (1986) model of hierarchy with the inclusion
of Fehr and Schmidt’s (1999) distributional other-regarding preferences approach, the
links between inequity aversion, collusive behavior throughout the levels of a hierarchy
and the changes in optimal contracts are studied. It turns out that other-regarding
preferences do change the collusive behaviour between the parties. Moreover, the opti-
mal contract parameters depend on the nature of both the agents’ and the supervisor’s

other-regarding preferences.

Keywords: Other-Regarding Preferences, Principal-Supervisor-Agent Hierarchy, Col-

lusive Behaviour, Optimal Contract Design
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Y/

HIYERARSILERDE SOSYAL TERCIHLER: GIZLI ANLASMALAR VE
OPTIMAL KONTRATLAR UZERINE TEORIK BIR CALISMA

Saygili, Kemal
Yiiksek Lisans, Iktisat Boliimii

Tez Yoneticisi: Doc. Dr. Serkan Kiiciikgenel

Eyliil 2016 , 88 sayfa

Bu tez, standart isveren-denetci-calisan modelini sosyal tercih teorileriyle birlegtire-
rek organizasyon ici hiyerargilere yeni teorik bakig acilart saglamay: amaglamaktadir.
Tirole’tin (1986) hiyerarsi modeli Fehr ve Schmidt’in (1999) dagihmsal sosyal tercih
yvaklagimi ile genigletilerek gelir adaletsizliginden kaginma ve hiyerarginin basamak-
lar1 arasindaki gizli anlagmalar ile optimal kontrat arasindaki iligkiler incelenmigtir.
Sonuglar gostermektedir ki sosyal tercihler riigvete yatkin davramglar ciddi anlamda
etkilemekte ve optimal kontrat icerigi, caligan ve denetcinin sosyal tercihlerinin doga-

sina gore degismektedir.

Anahtar Kelimeler: Sosyal Tercihler, Isveren-Denetci-Calisan Hiyerarsisi, Gizli An-

lagmalar, Optimal Kontrat Dizaym
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CHAPTER 1

INTRODUCTION

Many models in economics uses self-interest approach- which assumes that all people
are driven by their material self well-being- for analysing real life problems. However,
as Kucuksenel (2012) remarked, self-interested people assumption is problematic. Es-
pecially in recent years, countless experiments on certain topics in economics showed
that self-interest approach is not sufficient in explaining all of these cases. (See Ledyard
(1995), and Fehr and Schmidt (2006) for evidences on public and private good envi-
ronments respectively.) Moreover, these experiments highlighted the fact that many
people show other-regarding preferences while interacting with other people and con-
cern for another’s situation is a motivating factor on their decisions in different social
environments. Supporting the experiments, many theoretical papers provided that
these kind of behaviour can be presented in a tractable way. These papers (especially
Fehr and Schmidt (1999)) in turn stirs up new developments and waves of literature
trying to apply other-regarding preferences (or social preferences) to different types of
problems in economics. In this thesis, we also follow this path and look for how other-
regarding preferences shape principal-supervisor-agent hierarchy in an organization.
We particularly investigate the impact of other-regarding preferences on the collusive
behaviour in a hierarchy and optimal contract design. We show that neglecting their
influence is not a wise thing to do for a principal since collusion between the levels and

wage payments in an optimal contract depend on the degree of social preferences.

Sociological studies shows that collusive behaviours is not a rare event in an organiza-

tion. The fact that several layer of people interacts with each other put an emphasis



on group gains as well as individual gains which opens a way to forming coalitions
among different parties. Thus, hierarchy design for an organization must consider the
possibility of corruptive activities and aim to prevent them beforehand. To show a
way to construct this kind of design, in his seminal work, Tirole (1986) puts sociolog-
ical studies on corruption in hierarchies into a formal model by adding a supervisor
layer between the standard principal-agent network. He views an hierarchy as a nested
network of several principal-agent contracts that interacts with each other and shows
that anticipating collusive behaviour between the layers before designing the whole
organization does matter a lot. However, as his colleagues of the same era, he builds
his model on the idea that parties in the hierarchy are driven by their self material
interest only. Although he acknowledges the fact that interaction between supervi-
sor and agent affects the shape of their relationships he does not add this fact to his

theoretical framework in any formal way.

The traditional literature in standard principal-agent contract design does also use
self-interested people in their models. However, several relatively recent papers on
principal/agent relationships have started to consider the theories of social preferences
while constructing their models. See, among others, Itoh (2004), Rey-Biel (2008),
Neilson and Stowe (2010), etc. On the other hand, such models have not been widely
affiliated with theoretical models used to understand the collusive behaviour and find
optimal contracts in a basic three level hierarchy. However, Tirole (1986), for example,
sees this type of hierarchies as a network of standard two-tier contracts. Papers such as
Grund and Przemeck (2008), Giebe and Giirtler (2011) implements some type of social
preferences, they focus on leniency bias of a supervisor and try to find optimal contract
for supervisor in a different hierarchical framework than Tirole’s (1986). Although
Giebe and Giirtler (2011) comment on how a lenient supervisor in an hierarchy can
change collusive action, it does not elaborate enough and does not give necessary

theoretical explanation.

We think that social preferences for the parties in hierarchies are not getting the at-
tention it deserves through a formal theoretical framework. There should be a detailed
theoretical study on how social preferences in an hierarchy influence collusive tendency

and behaviour of the parties in it and- consequently- optimal contract design. Several



empirical studies (Agell and Ludborg (1995), Bewley (1999), Blinder and Choi (1990),
Campbell and Kamplani (1997)) report that employees in an organization not only
care about their own well-being but also take the well-being of their co-workers into
consideration and managers designs contracts that avoids too much internal inequality.
Moreover, Gore and Pepper (2012) argues that an employee of an organization may
take the compensation (rewards) of her peers, immediate subordinates or immediate
superiors as a reference for her own rewards and compensation. Thus, it appears essen-
tial to apply other regarding preferences into hierarchical models. It is also important
to gain further and more realistic insight into collusive behaviour between parties and
designing optimal contracts in such environments. In addition to reasons we have men-
tioned above, I have also a personal driving force to investigate social preferences in
organizational hierarchies coming from a real life conversation with one of my friends.
His fierce words implying that his supervisor earns tons of money by doing almost
nothing but raving about productivity make me curious. How in the world a person

this spiteful against his superior can form a coalition with him?

The first objective of this thesis is to introduce other-regarding preferences for the
utilities of supervisor and agent in the hierarchy and investigate its effect on the col-
lusive behaviour between these two party. Second one is to explore the changes in the
optimal contract parameters- namely efforts exerted by agent, supervisor’s and agent’s
wage structure at different states. We chose to use Fehr and Schmidt (1999) type of
other-regarding utility function, since it is simple, powerful and can easily be applied
to three layer principal-supervisor-agent hierarchy. We investigate two different cases.
In the first case only supervisor has other-regarding preferences. For the second one,
we analyze the case where only agent has other-regarding preferences. We separate
them since we want to look for individual impacts of these two different cases. Exper-
imental results in Eisenkopf and Teyssier (2016) suggest that agents either focus on
vertical social preferences and do care about the payoff his superior or focus on hori-
zontal social preferences and look at the payoff of his co-worker at same level. Thus,
for the case with multiple agents in an hierarchy, we take that agents only do care
about the well-being of the other agent. They don’t show other-regarding preferences

against their supervisor.



Introduction of other-regarding preferences changes the amount how much the briber
has to pay in order to persuade the bribed party and how much she can pay at most
if she wants to form a coalition. Moreover, the impact of changing supervisor’s and
agent’s wages at different states on preventing collusive behaviour differs from the
case where parties are completely self-interested. The components of contracts (espe-
cially efforts exerted) also change with the introduction of other-regarding preferences.
Though the ranking of agent’s and supervisor’s utilities does not differ from Tirole’s
(1986) model, wages and dispersion between them at different states may vary due to
changes in collusion constraints coming from social preferences. Furthermore, we have
found that inequity aversion results in wage contraction between layers of the hierarchy.
Lastly, at certain situations the principal may escape from the burden of preventing
collusive behaviour, since it is automatically diminishes. We provide intuition and

explanation for these results in more details throughout the thesis.

The rest of this thesis is organized as follows. Chapter 2 reviews the literature on
contract theory in hierarchical environments. Moreover, other-regarding (social) pref-
erences and its relation with contract theory framework are investigated throughout the
literature up to current date. It shows that our approach to the principal-supervisor-
agent hierarchy in the light of social preferences is unique and a candidate to contribute
current literature on organizational hierarchies. Chapter 3 constructs and explains the
key points of the main model, which is basically Tirole’s (1986) model with Fehr and
Schmidt (1999) type other-regarding utility functions. Chapter 4 analyses the princi-
pal’s problem for different situations. We investigate the structure of optimal contracts
with collusion when supervisor "or" the agent has other regarding preferences and pro-
vide the results respectively. The reason why we use "or" but not "and" is that we
want to show distinct effects of these preferences for different players on principal’s
problems. Moreover, we investigate vertical and horizontal social preferences individ-
ually due to empirical results provided by Eisenkopf and Teyssier (2016). Chapter 5
concludes by summarizing main points and results of this thesis, and states the re-
maining open questions for future research. Proofs of the main results are relegated

to the Appendix.



CHAPTER 2

LITERATURE REVIEW

This thesis is related to the two strands of the economics literature. The first one is
contract theory (especially for principal-supervisor-agent hierarchies) and second one
is social (other-regarding) preferences. The formal models analysing the principal-
supervisor-agent environment dates back to seminal paper of Tirole (1986). The paper
takes standard moral hazard (hidden action) problem in contract theory and combines
it with hidden information problem. The information Tirole (1986) writes about is
the knowledge of productivity level in an agent’s working environment. To observe it,
the principal hires a supervisor who reports her findings to the principal in a verifiable
way and thus, a principal-supervisor-agent hierarchy is born. Adding supervisor to
an organization also comes with a prospect of collusion between informed parties-
between supervisor and agent. The fact that manipulation of supervisor’s report can
result in Pareto-optimal payoffs for both agent and supervisor, the principal should
consider such cases in the design of contracts. There exists an optimal contract which
is collusion proof and the properties of this contract are different from the case the

principal faces only with moral hazard problem of the agent.

Building on the findings of Tirole (1986), many more papers is written to analyse the
function of supervision in organizational hierarchies. Bac (1996), for example, extends
this analysis by trying to find a hierarchical structure and an incentive system which
minimize the cost of supervision for a target level of corruption. Moreover, he takes
external bribe into account as well as internal collusion in an hierarchy. His finding

for a group of identical agents who constructs supervision chain among themselves is



that upper part of a supervision chain is in a higher risk of collusion than the lower
part. Moreover, he argues that economies of scale in monitoring results in a decrease
in supervision costs, yet can cause higher risk of collusive behaviour in relatively flat

hierarchies.

Baliga (1999) extends Tirole’s model by analysing how monitoring and collusive be-
haviour is affected when information reported to the principal is soft. In the original
three level hierarchy model, Tirole (1986) argues that hiring a supervisor beneficial if
the content of supervisor’s report on productivity level of agent’s working environment
relies on hard (verifiable) information. However, Baliga (1999) shows that even though
there exist a possibility of a coalition between supervisor and agent soft information
becomes not useless, and it is beneficial to hire a supervisor presenting reports based

on soft (unverifiable) information.

Bac and Kucuksenel (2006) introduces supervision cost to the Tirole’s (1986) principal-
supervisor-hierarchy model. Relaxing costless supervision technology assumption and
making monitoring costly creates a new opportunity for an agent to collude with
supervisor in a different way than before. The agent can offer a bribe to the supervisor
so that she does not monitor the former at all. They call this type of collusion as
ex-ante collusion. After exploring the links between monitoring cost, ex-ante collusion
and ex-post collusion, Bac and Kucuksenel (2006) reports that the principal can ignore
the possibility of an ex-ante collusion and supervisor’s incentive constraint if cost
of supervision is small and the probability of observing productivity level is large.
Moreover, in case of preventing ex-ante collusion becomes a necessity, principal makes
the gap between the wages when the report of supervisor is empty and shows the level

of productivity wider.

The literature we mentioned above and many more on collusive behaviour in organiza-
tional hierarchies and how optimal contract schemes changes accordingly contributes
to increasing the scope of hierarchy models for real life problems greatly. However, as
we have noted before, self-interest approach which assumes that all people are driven
by their material self well-being is dominant in constructing the models and explain-

ing the results of these papers. On the other hand, several papers considers social



preferences in the models of organizational hierarchies. Grund and Przemeck (2008)
investigates the case where the supervisor shows leniency and centrality bias to her
subordinates, agents, who are inequality averse towards each other. They use differ-
ent kind of model (use no principal) than standard three level hierarchy models and
look for the factors determining the size of these biases. They do not deal with the
principal’s problem directly. Therefore, their results include only the changes coming
from supervisor’s biases and inequality aversion between agents in efforts exerted by
the agents. They do not investigate collusion at all. Giebe and Giirtler (2011) also
focus on leniency bias of a supervisor in a three level hierarchy and try to find an op-
timal contract for supervisor. They compare a neutral type supervisor with a lenient
one and shows that optimal contract for supervisor is simply giving her a flat wage
independent of her type. Although the paper has some comments on how a lenient
supervisor in an hierarchy can change collusive action, a full analysis of collusion is
beyond its scope and necessary theoretical explanation is not given. To sum up, we
believe that there is not enough study on other-regarding preferences’ impact on col-
lusive behaviour and all of the components of optimal contracts offered to both agent
and supervisor. Thus, we want to extend the literature by using social preferences and

by giving more realistic insight into organizational hierarchies.

The second strand of this thesis is related to other-regarding preferences. There are
two main pillars for other-regarding preferences in the literature: Rabin’s (1993) pa-
per which uses intention based approach and Fehr and Schmidt’s (1999) paper which
adopts distributional approach. Ttoh (2004) summarizes other-regarding preferences

in the economics literature as follows:

ui(r1, 12) = x; + gi(Tj — 75)T5

where ¢ = 1,2 and j = ¢. x1 and x2 shows the material preferences of each person
i. The utility function of these people represented by wu;(x1,x2). Note that utility
function of each person depends on the material payoff of other person. As Itoh (2004)
mentioned these types of social preference functions are additively separable in the
person’s own material well-being and her concern for the material payoff of the other.

Moreover, the second part is multiplicatively separable in the person’s relative payoff



to the other person and material well being of the other person. A person is purely
altruistic towards his peer if g;(.) is positive and constant. On the other hand, if g;(.) is
negative and constant we can say that she shows purely spiteful feelings toward other

personn.

Fehr and Schmidt (1999) uses the following piecewise linear utility function to show

other-regarding preferences for the two player case:

ui(z1,22) = x; — aymaz{x; — x;,0} — fymax{z; — x;,0}, i#j

which can be represented as

wi(z1,22) = @ — ai(xj — )  for xj > xy

ui(w1,22) = 23 — Bi(x; —2) for x; >

a; > 0 is the inequity aversion parameter and shows the sensitivity of a person’s to
inequality between payoffs when she is behind in payoffs. Fehr and Schmidt (1999)
choose 0 < ; < 1 and implies that the person is also inequity averse when he is ahead
in payoffs. Note that although f; is positive, it is smaller than 1. Because 8; > 1 means
that when a person’s payoff increases a unit she completely gives this unit increase to
other person to reduce his advantage over her. This seems not realistic. Moreover,
they assume «; > (; which can be called as behindness aversion: A person suffers

more from inequality when he is behind.

Neilson and Stowe (2004) relaxes the assumption on 3;. They think that there are also
some people who enjoys being ahead in payoffs which means 5; < 0 is also a possibility.

These people can be categorized as status-seeker or competitive.

Rabin (1993) takes game theoretical approach to other-regarding preferences. His
model is based on the intentions of the players. According to Rabin (1993), beliefs

affects a player’s preference and it includes the strategies of the players, same player’s



beliefs about other player’s strategy and the other player’s beliefs about his strategy.

Itoh (2004) summarizes it as follows:

/ /
ui(0i,04,0;) = vi(oi,05) + gi(0;,04)v;(0i, 05)

where o; represents the strategy of player i, o; represents the belief of player ¢ about
why player j choose his strategy, and O'; represents the belief of player ¢ about the

belief of player j what the latter thinks about the former’s strategy choice.

In this thesis, we use Fehr and Schmidt’s (1999) inequity aversion model with the
extension of Neilson and Stowe’s (2003) on ;. First of all, it is simple and tractable.
On the other hand, Rabin’s (1993) model is complicated and difficult to implement
in most of the contract theory models as we are concerned. In addition, Fehr and
Schmidt (1999) type other-regarding preference model’s intuition is psychologically
plausible and it answers to several types of empirical results with just one function.
Moreover, due to its simplicity and power to explain experimental results, Fehr and
Schmidt’s (1999) model is well studied in most of the economics literature and widely

used for behavioural contract theory.

One of the papers who implements Fehr and Schmidt’s (1999) model to contract theory
is Itoh (2004). He investigates the impact of social preferences on a standard moral
hazard principal-agent framework. His first main model consists one principal with
one agent and agent cares about the well-being of her principal. The second one
investigates the multiple agent case in which two agents care about not only their
own payoffs but also the payoff of her colleague. Itoh (2004) proposes that hiring
an inequity averse agent who cares about the well-being of her principal generally
makes the principal worse off. Moreover, multiple agents who have other-regarding
preferences give an opportunity to principal in which she exploits the nature of her
employees by designing an interdependent contract. Rey-Biel (2008) has also written
a paper similar to Itoh (2004). Rey-Biel’s (2008) model uses a selfish principal with
two other-regarding agents who care about the payoff of his co-worker in their own
utility functions. Similar to Ttoh (2004), he also founds that the principal can design

an exploitative contract which creates inequity between agents, and benefit from it.



He also shows conditions where inequity aversion becomes a reason behind forming

work teams even when the individual efforts of the agents are contractible.

Neilson and Stowe (2010) also use Fehr and Schmidt’s (1999) distributional other-
regarding preferences approach for their models. They work on piece rate contracts
for workers, and derive the conditions where inequity between workers make them
exert higher effort than traditional case. Moreover, they investigate the circumstances

where the employers reduces piece rates due to inequality attitudes of the workers.

Although the papers we mentioned above has provided great insights for behavioural
contract theory, they do not deal with the concerns of hierarchical models in any way.
Their approach to standard contract models using other-regarding preferences opens a
path for us to follow in this thesis. Moreover, we benefit from their mentality at great

amounts since three level hierarchy can be seen as network of two-tier hierarchies.

Lastly, Eisenkopf and Teyssier (2016) is another important paper we reviewed and
benefited from. They design an experiment in which a principal implements a tour-
nament and two agents compete for its prize. Their experiment’s results suggest that
while other-regarding players take a reference point for their other-regarding utilities
they either show horizontal social preferences (an agent care about the payoff of other
agent) or vertical preferences (an agent cares about the payoff of the principal). They
do not focus on both the other player’s and principal’s payoff at the same time. In
our models we use this important result in a great extent. We analyze vertical and

horizontal social preferences individually.

10



CHAPTER 3

THE MODEL

The models in this thesis are built upon Tirole’s (1986) three level (principal-supervisor-
agent) hierarchy model. In order to show the effects of inequity aversion between su-
pervisors and agents on the collusive behaviour and optimal contracts in this type of
hierarchy, we use Fehr and Schmidt’s (1999) theory of inequity aversion approach in

the definition of supervisor’s and agents’ utilities.
We first define the standard principal-supervisor-agent hierarchy:

The Parties: The only productive unit in this hierarchy is the agent. Principal
earns profit (or output) from the agent’s productive effort e > 0 and the productivity

parameter 8 in the environment according to the technology below:

z=0+e

Agent faces disutility coming from the exerted effort, and it is shown as g(e) in mon-
etary terms where g is strictly convex, increasing in effort, and ¢(0) = ¢’(0) = 0.

Principal pays a wage W to the agent from her profit x.

Supervisor’s main and the most important role in this hierarchy is to monitor agent and
his environment, and then report the result of her inspection about productivity 8 to
the principal. The details about supervisor’s duty is explained later with hidden action
and hidden information problem existing in the hierarchical model. The assumption

about the supervision technology is the fact that supervisor exerts no effort while

11



monitoring the agent and thus, there is no monitoring cost for the supervisor. Same

with the agent’s case, principal pays a wage S to the supervisor from her profit x.

The utility functions in our models is different from Tirole’s (1986) case. Inequity aver-
sion approach tells us that interacting participants in this kind of environments do care
about not only their own payoffs but also the payoff of the interacted party. Moreover,
other-regarding preferences occur between peoples with similar social circles according
to experiments. Hence, we assume that other-regarding behaviour appears throughout
supervisor and agents in the principal-supervisor-agent hierarchy. Although supervi-
sor and agent in this hierarchical set-up are in different levels of hierarchy it is safe
to assume that they see each other as co-workers. Since principal is in the owner role
of the whole game her total gain is not considered in the utilities of supervisor and
agents, or the payoffs of the supervisor and agents does not have any effect on the

utility of principal.

Agent’s utility in this setup has two components, W and g(e). Thus, one should has
to decide on whether comparison between payoffs of interacting parties includes both
pay and effort cost of agent or only the wage paid W. Neilson and Stowe (2004)
argues that interacting parties can only observe the wages of his co-workers (when
wages are observable) and they probably tend to not consider the effort differences,
which also generates payoff differences, among themselves. Moreover, since a principal
can not observe the effort levels of their agents perfectly (hidden action problem) it
is reasonable to think that workers can most probably not observe their co-workers’
effort levels perfectly. As a result, to include disutility coming from efforts in the
comparisons between payoffs is a difficult action. Similar assumption has been made
in one of the models of Ttoh (2004), where the agent and principal cares about the
other party’s payoff as well as their own. Thus, we assume that supervisor and agents
only consider the wage paid and ignore the cost of efforts in the comparison between

their utilities.

In the specifications of the utilities of the supervisor and the agent, we also assume
that the party at the supervisor level earns a higher wage in every state of information,

i.e, S; > W;. (Hidden information problem is defined extensively at later parts.) This

12



assumption corresponds to most of the wage settings in the real world hierarchies,
and it also simplifies the construction and solution of our models greatly without
weakening their applicability. Thus, it can be considered as a natural specification in

a hierarchical inequity aversion setting.

By using Fehr and Schmidt’s (1999) two player utility function with inequity aversion,

we define the utility of the agent as:

UMW —g(e) = Aa(S =W))

and supervisor’s utility:

V(S —=As(S—W))

where A4 and Ag represents inequity aversion parameters of the agent and the super-
visor respectively. Since S > W in all states, A4 > 0 (agent is inequity averse and
dislikes being behind) and Ag < 1 (either supervisor is inequity averse as well as be-
hindness averse, the case where 0 < Ag < 1, or supervisor loves being ahead and she is
status-seeker (competitive), the case where A\g < 0) As A4 increases the agent becomes
more inequity averse, i.e, becomes more sensitive to being behind. For 0 < Ag < 1,
increase in Ag makes the supervisor more inequity averse and more sensitive to being
behind. On the other hand, for Ag < 0, as Ag decreases the supervisor becomes more
status-seeker and thrives more from being ahead. The case where Ay =0 and Ag =0

represents our benchmark case, the model in Tirole (1986).

Both U and V are differentiable, strictly concave and increasing Von Neumann Mor-

genstern utility functions with U’(0) = oo and V’(0) = cc.

Due to hidden information problem (which is described later in detail), expected utility
approach for both the supervisor and the agent is used in the solution of the model.
The expected utility of the agent is EU(W — g(e) — Aa(S — W)) and the expected
utility of the supervisor is EV (S — Ag(S — W)).
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The supply of supervisors and agents has competitive nature, and agents have reserva-
tion wages Wy with reservation utility U = U(Wj) while supervisors have reservation
wages So with reservation utility V' = V(Sp). Then, the participation (individual

rationality) constraints can be written as:

EV(S = Xs(S—=W)) >V  for supervisor

The last party of this hierarchy is the principal. She assigns the agent to the work
project, and designs and offers contracts to both the supervisor and the agent. The
assumption about the principal is that she is risk-neutral. Hence, her expected utility
is defined as:

B(zx—S—W)=Ef+e—S—W)

Hidden Information Problem: There are two level of productivities in the working

environment, low state of productivity @ and high state of productivity 6, where 0 <

f<6,and AO=0—0

The agent is always aware of the productivity level in the environment, and determines
her effort level after she realizes this productivity level. However, the supervisor some-
times fails in observing productivity level in the environment. Thus, when supervisor
monitors the agent one of the four following states of nature (which is indexed by i)

can arise:
State 1: Both agent and supervisor observe low level of productivity 6.

State 2: Agent observes §. However, supervisor fails in observing current productivity

level.

State 3: Agent observes high level of productivity . However, supervisor fails in

observing current productivity level.
State 4: Both agent and supervisor observe § = 6.

Each state of nature has probabilities of occurring p; where Z;j p; = 1.
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Lastly, it is assumed that the agent has information on whether the supervisor observed
the productivity level successfully or not. The information structure becomes poorer
as we go through the upper levels in the hierarchy. Moreover, supervisor, as well as

the principal, can not observe the level of effort exerted by the agent.

Timing: First, the principal offers contracts to both parties. S and W are specified
in this contract as functions of observable contractible variables which are the profit
(output) x and the report of the supervisor on the current productivity level r, and
the supervisor’s and the agent’s inequity aversion parameters Ag and Ay which are
assumed to be common knowledge for all parties in the hierarchy. At the same time,
both supervisor’s and agent’s wages become common knowledge to all parties during

the discussion on the context of contracts.

After the contracts, offered by the principal, are accepted, the agent learns productivity
level in the environment. On the other hand supervisor may or may not learn at which

level 0 is.

In the next step, the supervisor and the agent move to collusion stage and try to decide
on the side transfers between both parties. Similar to the main contract offered by the
principal, a side transfer is a also a function of profit (output) z, supervisor’s report on
productivity level r, and inequity aversion parameters of the colluding parties A4, Ag.
Side transfers are not observable by the principal. If a side contract satisfies following
assumptions, made by Tirole (1986), a coalition is formed between the supervisor and

the agent, and collusion occurs between both parties.
1) A side transfer is Pareto-optimal for both supervisor and agent.
2) No-side-contract outcome should be guaranteed for each of the colluding parties.

After collusion stage, agent chooses his effort level. It means that the profit (output)
is realized accordingly. Around the same time, supervisor prepares her report and

presents it to the principal.

As we have already mentioned, the supervisor may or may not observe the true pro-

ductivity level in the environment. If she fails to observe it, her report is considered
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empty, that is, 7 = ¢. In the case where the supervisor observes the productivity level
successfully, she has the option to report his monitoring in a truthful manner or to hide
the true information and give empty report, i.e. the supervisor’s report is r € {0, ¢}
if she does not fail to monitor agent’s environment. Throughout the discussion on
the context of supervisor’s report, we assumed that when the supervisor observes the
level of productivity in the environment her reports are considered as credible by the
principal. On the other hand, we also assume that the agent can not make verifiable

and credible announcements about productivity level on her own.

The final step is the execution of contracts. In other words, the principal pays S and
W to the supervisor and the agent respectively after she has seen the output (profit)
and report of the supervisor. Moreover, if supervisor and agent decides to form a
coalition at the collusion stage, side transfers are allocated. See Figure 3.1 for more

on the timing of our problem.

Contracts Agent ohserves 8, Contracts are executed
offered, Supervisor may or Agent chooses  Profitis  S{x, r, lambda_A, lambda_5)
accepted may not ohserve it an effort level realized Wix, r, lambda_A, lambda_5)

[ ] [ ] » & i &
Wages become Agent and Supervisor Side transfers are
Common supervisor submits her gllocated (If parties collude at
knowledge tries to collude report node 3)

t(x, r, lambda_A, lambda_5)

Figure 3.1: The Sequence of Events

First Best Solution (No Hidden Action, No Hidden Information, Self-
Interested Parties): In order to use the results in the comparison later, consider
the case when principal can observe productivity levels in the environment perfectly
(no hidden information problem), and the effort level exerted by the agent (no hidden
action problem). Moreover, all of the parties in the hierarchy is self interested (A4 = 0,

s = 0).

In this case, principal does not need a supervisory duty. Thus, in every state realized,
the supervisor gets her reservation wage Sp. Then we can find optimal effort level of

the agent that maximizes:
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maz{0 + e - g(e)}

which results in ¢/(e*) = 1 for both § and 6.
The wage of the agent is W = Wy + g(e*) in every state of nature.

Before moving to next chapter and analysing principal’s problem for different cases,
for further discussion and justification of the main theoretical backgrounds and their
assumptions that we used in this thesis, we refer the reader to Tirole’s (1986) and Fehr

and Schmidt’s (1999) papers.
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CHAPTER 4

ANALYSIS OF THE PRINCIPAL’S PROBLEM

The problems analysed in this thesis follows the methodology below in general:

1) All of the constraints that post-side-transfer allocation (individual rationality and
incentive compatibility constraints, no collusion constraints) is introduced to the prin-
cipal’s problem of optimal contract design. Comparisons between different cases is

drawn in some situations.

2) Principal’s net expected profit (her expected payoff) is maximized subject to con-

straints introduced in part 1. (Last subsection is an exception to this step.)

3) For our own models, the results related to collusion constraints and optimal con-
tracts is compared with benchmark case (Tirole, 1986) in the light of inequity aversion

approach.

4.1 The Benchmark Case, Tirole (1986) (Self Interested Agents, A4 =
0, \s =0)

We start with the introducing all of the constraints to the principal’s problem of

optimal contract design that maximizes her expected payoff.

The participation constraints for supervisor and agent must be satisfied so that the
main contract is accepted by both parties at the first place. The participation (in-
dividual rationality) constraints, for the supervisor and the agent respectively, are as

follows:
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(SPC): EV(S)=) _pV(S) >V =V(S)

(APC): EUW —g(e)) =Y pU(Wi—g(e) > U = U(Wo)

Expected utilities of both the supervisor and the agent must be at least equal to their
corresponding reservation wages. Otherwise, they do not sign the contracts offered by

the principal.

There is a hidden action problem in our models since principal and supervisor can
not observe the effort level exerted by the agent. In states 1 and 4, principal has the
knowledge on productivity levels. Hence, she can deduct the effort level of the agent
by looking at the amount of output (profit). However, this is not the case for state
2 and 3. When state 3 is realized agent can claim that it is actually state 2, and the
payoff the principal gets is achieved on low level of productivity § with the hard work
of the agent, though true state of nature is actually §. With her false information,
she is able to exert lesser effort e — A6 instead of eo but earn the wage Wy as if she
exerts ex. The principal must provide necessary incentives which make agent reveal
true state of nature in her environment when supervisor’s monitoring fails. Then, the

incentive compatibility for the agent is as follows:
(AIC): W3 —g(es) =2 W — g(ez — AD)

By setting the utility of agent in state 3 at least as high as her utility if she falsely
claims that state of nature is state 2 instead of saying it is state 3, the principal
guarantees that it is not beneficial for the agent to not reveal the true productivity

level 6.

There are also collusion constraints that must be satisfied to prevent supervisor-agent
coalitions. The supervisor has an option to conceal true level of productivity at state
1 and 4 and report r = ¢ instead of r = 6. If it is beneficial for an agent, she may
try to bribe the supervisor and make the latter announce state 2 instead of state 1 or

state 3 instead of state 4. The agent must give at least ¢t = S; — S at state 1 and
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t = 54— .53 to persuade the supervisor into forming a coalition so that the supervisor is
indifferent between revealing and not revealing the true productivity level. In the case
that supervisor-agent coalition becomes a reality, the agent’s payoff is Wo — t — g(e3)
instead of W; — g(e1) at state 1, and W3 —t — g(e3) instead of Wy — g(eq) at state 4.
Moreover, it should be that Wy —t—g(e2) > Wi —g(e1), and Ws—t—g(e3) > Wy—g(es).

To prevent coalition in those states, the principal must design a contract such that
when the supervisor is bribed with the smallest possible side transfer ¢ (t = S; — S
and t = Sy — S3 for respective cases), the utilities of the agent must satisfy Wy — (51 —
Sa) — g(e2) < Wi —g(e1) (so that the agent have no intention to leave state 1, since it
is not beneficial for her.), and W3 — (Sy — S3) — g(e3) < Wy — g(eyq) (so that the agent

have no intention to leave state 4). Then, we have:

(CICT):  S1+Wi—g(er) > S+ Wa—g(ez)

(CIC2):  Sy+Wy—gles) > Sz 4+ W3 — g(es)

Look at the state 2 and state 3. It is possible that supervisor attempts to bribe the
agent and make the latter behave as if the state of nature is 2 though it is actually
state 3, since the supervisor perceives that not being able to observe high productivity
environment is greater failure than not being able to monitor low level of productivity.
(For mathematical justification, see Tirole (1986)) If agent accepts bribe, since she is
working under high productivity conditions her payoff is Wy — g(e2 — Af). On the
other hand, W3 — g(e3) is her payoff in the case where she does not accept supervisor’s
offer to form coalition. Hence, the minimum side payment supervisor must transfer in
order to make agent accept forming coalition must be equal to the difference between
the utilities above, i.e. t = W3 —g(e3) — Wa+ g(ez — Af). In the case that supervisor-
agent coalition becomes a reality, supervisor’s pay-off is Sy — t instead of S, where

Sy —t > S3.

The principal must design a contract such that when the agent is to be bribed with
smallest possible side transfer, t = W3 — g(e3) — Wa + g(ea — Af), the pay-off of

the supervisor must satisfy Sy — (W3 — g(e3) — Wa + g(e2 — Af)) < S3 which erases
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supervisor’s any intention of leaving state 3 in favour of state 2, since bribing agent to

state 2 does not make the supervisor better off. Then we have:

(0103) : 53+W3—g(63> > SQ"‘WQ—Q(@Q—AH)

If AIC is binding, CIC3 turns into:

(CIC3): 83> 5,

Next, we find the optimal contract. The principal’s goal is to maximize her expected
utility >, pi(0;+e; —S; —W;) subject to constraints we introduced by choosing optimal

S;, Wi, e; . In other words, we need to solve the benchmark problem below:

S > pil0i+ e — S = W)

subject to (SPC),(APC),(AIC),(CIC1),(CI1C2),(CIC3)

Proposition 1: (Tirole (1986)) The solution to principal’s problem with self in-
terested supervisor and agent in the hierarchy (benchmark case) has the following

properties:

a) Sy > 51 > 52 =53

b) W3 —g(es3) > Wy —g(eq) > W1 —gle1) > Wa — g(ez) and Wy > Wy > Wy > W,
c) Sy+Wy=S3+W;

d)e; =e3=e4=¢€* > e

e) All the constraints in the benchmark problem, except (CIC1), are binding.

By offering a contract defined by the benchmark problem’s solution (proposition 1), the

principal guarantees that there are no pareto-optimal gains for neither the supervisor
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nor the agent by announcing false state of productivities and there are no gains for
the agent from changing her effort level when her productivity is not reported to the
principal. Hence, the possibility of forming coalitions and signing of side contracts
between the supervisor and the agent ceases to exist, and every party stays loyal to

the true state of nature.

Proposition 1.d. states that the optimal effort level in the first best solution is induced
by principal at states 1,3 and 4 for benchmark case. However, a suboptimal effort is
seen at state 2 when productivity is low and supervisor’s report is empty due to the
latter’s failure to observe productivity level in the environment This result stems from
not due to possibility of collusions but because of the standard moral hazard (adverse
selection) contract design problem, i.e. this is because of (AIC). Inducing a suboptimal
effort in low state of productivity, with the corresponding reduction in Ws, results in
the necessary decrease in the attractiveness of shirking from high productivity level

state 3 to low productivity level state 2.

Proposition 1.c. is a direct consequence of (CIC2) and the fact that e3 = e4. Although
their total wage payment is same in those states, the supervisor’s and the agent’s
individual wages wary between state 3 and 4 ( Sy > S3, W3 > Wy ). Supervisor’s
monitoring fails at state 3, thus agent has an option to claim that she is working under
low productivity environment and generates output with her hard work. In order to
prevent this, a higher wage must be paid to the agent at state 3. On the other hand,
optimal insurance for the agent tells us that her wage at state 4 should be lower than
her wage at state 4. This gives a direct incentive to the agent to bribe supervisor,
when the realized state is 4. Hence, the supervisor must earn Sy > Ss3 so that the
principal can prevent a collusion between the agent and the supervisor. Tirole (1986)
explains this situation by telling the fact that supervisor’s wage difference between
state 4 and 3 can be viewed as a cost of obtaining the true information on the state of

productivity.

(CIC1), which prevents a collusion when the realized state is 1, is not binding. It is
quite a natural result, since the agent wants it to be known that why she is generating

low output is because of low productivity in her working environment. This result,
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with the fact that (CIC2) is binding, should be interpreted as the supervisor is in a

position as if the latter acts like an advocate for the agent according to Tirole (1986).

We have said that Sy should be higher than S3 so that the principal can prevent a
coalition between the agent and the supervisor. It can be achieved by increasing Sy
or decresing S3. Since increasing Sy is costly, the principal tends to give low salary to
supervisor at state 3. However, as (CIC’3) implies, you cannot lower S35 to an amount
less than Ss. Otherwise, supervisor offers a side contract to the agent and bribe
her when the former fails to observe the productivity level in the environment. The
principal sets S3 = Sy which eliminates the possibility of collusion when the realized

state is 3.

Above mentioned reasons make the principal tend to lower both S3 and Sy at the
same time. Thus, the principal sets S7 > S in order to make sure that supervisor’s
expected utility is equal to her reservation utility, i.e. so that (SPC) is satisfied. This
also explains the fact that although (CIC1) is not binding and the supervisor is already
willing to help the agent by reporting low productivity in the environment the principal

gives higher wage to supervisor at state 1.

4.2 Other-Regarding Agent ( Ay >0, A\s =0 )

In this section, we consider the case where the agent compares her wage with the
supervisor’s wage. Note that the wage of the supervisor is always higher than the
agent’s wage since the former is at the upper level of the hierarchy (S; > W;). As
a result, the agent can only be inequity averse in our case. Status-seeking is not an

option for the agent. (Ag > 0)

The participation (individual rationality) constraints are constructed in the same way

we follow in the benchmark case. Then, the principal faces with:

(SPCPYY: EV(S) = Zin(si) >V =V(S))
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(APC'OA) c EUW—g(e)=Aa(S—W)) = ZpiU(W/i—g(ei)—)\A(Si—Wi)) >U=U(Wp)

i
The fact that agent becomes inequity averse does not change the nature of the hidden
action problem. The only thing changing is the payoff representations of the agent at
state 2 and state 3. The incentive compatibility constraint which makes agent reveal
her environment’s true level of productivity- when supervisor’s monitoring fails- for

the other regarding agent is as follows:
(AICO4) . W3 — gles) — Aa(Ss — W) > Wy — g(ea — AB) — Aa(Sy — W)

Before writing the collusion constraints, we explain the process behind the prevention
of collusive behaviour between the supervisor and the agent a bit in detail. There are
two main components the briber considers when she attempts to form a coalition with

the other party: How much she has to pay and how much she can pay.

How much the briber has to pay is directly related with the minimum amount of side
payment necessary which persuades the bribed party into forming a coalition. Any
payment lower than minimum acceptable side transfer- which we denote as t,;, from
now on- does not initiate a collusion between the supervisor and the agent. In our
cases, the difference between the bribed party’s payoff at the true state of nature and
her payoff at falsely claimed state of nature is the minimum side transfer that makes

her indifferent between accepting the bribe or not accepting it.

How much the briber can pay is directly related with the maximum amount she can
transfer to the bribed party without making herself worse off than the case in which
she stays loyal to the true state of nature. If the side transfer necessary for coalition
forming is higher than this amount, the briber does not prefer to collude with the
other party. In our cases, the difference between the briber’s payoff at falsely claimed
state of nature and her payoff at the true state of nature is the maximum amount
of payment she can provide- which we denote as t;,q, from now on- that makes her

indifferent between attempting to collude with the other party or not attempting.

In order to cease forming a coalition between the supervisor and the agent, the principal

must arrange the payoffs of both parties such that how much the briber has to pay
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must not be lower than how much she can pay. The principal tries to increase the
amount of minimum side transfer at which the bribed party is indifferent to accepting
the bribe offer, or tries to decrease the maximum amount of side payment the briber
can provide without making herself worse off than the alternative case where she stays
loyal to true nature of state, or tries to do a mix of these two strategy. In fact, collusion

constraints can be seen as a practice of these two strategies.
We return to the benchmark case to see the tools used in ceasing collusive behaviour.

For the first possible collusion at state 1 (for CIC1) we have: t,;, = S1 — Sz and
tmaz = Wa — Wy +g(€1) - 9(62)'

For the second possible collusion at state 4 (for CIC2) we have: tp;, = Sy — S3 and
75maac = W3 - W4 + 9(64) - 9(63)-

For the third possible collusion at state 3 (for CIC3) we have: tp, = Wi — Wy +
g(ea — Af) — g(es) and tpar = So — Ss.

These equations shows that the principal increases S1 — Sa, Sy — Sz, W3 — Wo+ g(ea —
Af) — g(es) or decreases Wo — Wi +g(e1) — g(ez2), W3 — Wi+ g(eq) —g(es), S2 — S3 or
mix these two options to prevent bribe actions in benchmark case. Using this fact, we
define supervisor’s wage difference tool and agent’s wage difference tool which principal

utilizes in her fight against collusive behaviour in the hierarchy.
Supervisor’s wage difference tools:

For (CIC1): ASj3 = S1 — S : Increase Sy, decrease So or do both
For (CIC2): ASy3 = Sy — Ss3 : Increase Sy, decrease S3 or do both
For (CIC3): AS3y = S3 — S : Increase S3, decrease So or do both
Agent’s wage difference tools:

For (CIC1): AW = Wy — Wy : Increase Wy, decrease Wy or do both

For (CIC2): AW,3 = Wy — W3 : Increase Wy, decrease W3 or do both
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For (CIC3): AWs39 = W3 — Wy : Increase W3, decrease Wa or do both

We now investigate these tools’ individual effectiveness and compare them with the
ones in the benchmark case throughout the later models. As a side note, we remark
that the change in wages is realized through the components independent from the

effort level exerted by the agent.

In the case where the agent has other-regarding preferences and considers the wage of

the supervisor in her own well-being, we have:

For the first possible collusion the principal faces with, maximum side transfer must

satisfy Wo —tQn, 1 —g(e2) = Aa(Sa+194, 1 —Wa+194, 1) = Wi—g(e1) — Aa(S1— W)

such that it is not rational for the agent to offer more than t%éx,l when she wants to

make supervisor provide false report about productivity to the principal. Then,

04 _ Wy — g(e2) — Aa(S2 — Wa) — Wi + g(er) + Aa(S1 — W)
max,1 1+2)\A

and we also have

o4 =G — 8

main,l

In order to prevent collusion, the principal arranges the main contract such that:

min, mazx, man,1 max,

Wi —g(e1) — Aa(S1 — W) > 5yt Wa — g(e2) — Aa(S2 — Wa)

10194y .
(CICTZ) St 14 2X\4 142\

First, note that paying a side transfer not only decrease the agent’s monetary payoff but
also make her feel worse by increasing the inequality between her and the supervisor.

Therefore, the maximum amount of side transfer the agent can provide is reduced
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for the inequity averse agent comparing the amount with the one in benchmark case.
Using agent’s wage difference tool (increasing AW1is) not only directly increases the
agents relative monetary payoff at state 1 against state 2 but also results in a better
comparative change in inequality between her and the supervisor at state 1. This also
creates a decreasing effect on the maximum amount the agent can pay for a bribe. It
makes agent more prone to stay at the true state of nature, state 1. On the other
hand, increasing ASis -from one side- affects and increases minimum side transfer
that supervisor accepts to claim false information and- from other side- creates higher
comparative inequality at state 1 between agent and supervisor and makes shifting to
state 2 a bit more alluring to the agent. It means the positive effect of using supervisor’s
wage difference tool on preventing bribe is a bit negated when the agent in the hierarchy
is inequity averse. To sum up, we can say that individual effectiveness of agent’s wage
difference tool is increased though things are reverse for the supervisor’s wage difference
tool. However, the change in both of these tools’ individual effectiveness is probably
overshadowed by the direct effect of inequity aversion on the maximum amount of side

transfer the agent is willing to pay.

For the second possible collusion the principal faces with, maximum side transfer must
satisty W3 — max 2 ( ) )‘A(S3 + tma:p ,2 —Ws +tmax 2) =Ws— (64) - AA(S4 - W4)
such that it is not rational for the agent to offer more than t94 2 when she wants to

make supervisor provide false report about productivity to the principal. Then,

04 Ws— g(es) — Aa(S3 — W3) — Wi+ g(eq) + Aa(Ss — Wy)
max,2 1+ 2>\A

and we also have

94 L =8, — 83

mzn 2

In order to prevent collusion, the principal arranges the main contract such that:

OA
7f?nm 2 > t

t94 . >0 (C10294)

min,2 ~ Ymaz,

Qit

max,
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Wy — gles) — Aa(Ss — Wy) > 55+ W3 — g(e3) — Aa(S3 — W3)

10204 .
(CIC277): Sat 14 2X\4 = 142\

The nature of the collusion at state 4 is same with the one at state 1. Therefore,
changing S1, So, W1, Wo with Sy, Ss, Wy, W3 respectively in the corresponding para-

graph above is sufficient to see the changes in the effectiveness of principal’s tools.

For the third possible collusion the principal faces with, minimum side transfer must

SatlsnyQ—l-tmm?, glea—A0)—A4(S2—t mm3 —Wsy— t9 Ws—g(es)—Aa(S3—Ws)

min, 3)

so that agent accepts to claim that she is working at state 2, not at the true state of

nature, state 3. Then,

0a _ Ws—gles) = Aa(S3 — Ws) — Wa + g(ez — Af) + Aa(S2 — Wa)
min,3 1 +2/\A

and we also have

t9 =5 — 53

max,3

In order to prevent collusion, the principal arranges the main contract such that:

OA
tmzn 3 > tmam 3 = tmzn 3 tmax 3 > 0 (CIC3 )

Wg *9(63) *)\A(Sg *Wg) > S +W2 *9(62 *AG) *)\A(SQ *Wg)
1+ 24 =2 1+2\4

(CIC394) . S3+
The first thing we should note is the fact that paying a side transfer to an inequity
averse agent not only increase her monetary payoff but also make her feel better by
decreasing the inequality between her and the supervisor. Thus, a side transfer less
than the one in the benchmark case may make the agent accept a bribe offer. On

the other hand, using agent’s wage difference tool (increasing AWss) not only directly
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increases the agents relative monetary payoff at state 3 against state 2 but also results
in a better comparative change in inequality between her and the supervisor. It makes
agent more prone to stay at the true state of nature, state 3. Increasing AS3o -from one
side- affects and decreases maximum side transfer that can be offered to the agent and-
from other side- creates higher comparative inequality at state 3 and makes shifting to
state 2 more alluring to the agent. It means that the positive effect of using supervisor’s
wage difference tool on preventing bribe is a bit negated when the agent in the hierarchy
is inequity averse. To sum up, we can say that individual effectiveness of agent’s wage
difference tool is increased though things are reverse for the supervisor’s wage difference
tool. However, the change in both of these tools’ individual effectiveness is probably
overshadowed by the increasing tendency of inequity averse agent to accept a side

transfer.

We now solve the optimal contract problem for the principal. The principal wants
to maximize her expected utility, >, p;(6; + e; — S; — W;), subject to constraints we
introduced by choosing the right S;, W;, e; values. In other words, we have to solve the

following problem:

Ut > pil0i+ e — S; = W)

2

subject to  (SPCO4), (APCO4), (AICP4Y), (CIC194), (C1C294), (C1C394)

Proposition 2.1: The solution for the effort levels to the principal’s problem with an

other regarding (inequity averse) agent in the hierarchy has the following properties:

a) ef4 = €94 = Q4 > 94
0eQ4  0e94  9e94  9eQ4
b) S = = = o >0

c) 94 = ef4 = P4 > el = e* and €94 > eF | there is a threshold A4(A6) value at

which €94 = ex

Proposition 2.1.a. states that the effort level induced by the principal is lower at

state 2 when productivity is low, 6, and supervisor’s report is empty, 7 = ¢, due to
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the latter’s failure to observe the productivity level in the environment. This result
is not because of the measures taken to prevent collusive behaviour but to provide
necessary incentive to the agent- to satisfy (AIC?4) - which makes her to stay at the
the true productivity level 6 at state 3. When supervisor fails to monitor the agent,
the principal induces lower effort at state 2 than the one at state 3 so that she can
make reduction on Ws. The attractiveness of shifting to low productivity state from

the higher one is decreased via this way.

Proposition 2.1.b. implies that as the agent cares more about the wage inequality
between her and the supervisor, the effort level induced by the principal rises at every
state. This is due to the fact that the inequity averse agent does not enjoy being behind
in wages and her wage increases with her effort level. The principal can exploit this
fact and moderates the increasing cost of effort with the decrease in wage inequality.
As agent becomes more sensitive to being behind, it is easier to offset the cost of extra
effort with reducing inequality which means the principal induces higher and higher
effort levels. Therefore, from the effort side of the principal’s problem, we can say that
the principal is more prone to choose an agent with higher inequity aversion sensitivity
in a pool that consists of identical agents with same properties except their inequity

aversion levels, since higher effort means higher output for the principal.

Proposition 2.1.c. is the directly related to Proposition 2.1.b., because we can consider
the self interested agent as the one showing zero sensitivity against wage inequality.
Thus, principal can induce higher effort levels at every state when agent is inequity
averse comparing them with the ones in the benchmark case. The principal makes
agent exert more-than-optimal effort levels at state 1, 3 and 4. If the cost moderation
effect of reducing wage inequality dominates the need for inducing lower effort and -
consequently- lower wage at state 2 to persuade agent stay at state 3 when supervisor
fails at monitoring the agent’s environment, the principal can also induce more-than-
optimal effort at state 2. Since higher the difference between high and low productivity
levels are lower the effort level induced at state 2 must be the principal must find an
agent with higher inequity aversion sensitivity in order to induce more-than-optimal

level of effort at state 2.
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Proposition 2.2: All of the constraints, except CIC1p 4 introduced to the principal’s
problem with an other regarding (inequity averse) agent in the hierarchy have positive

shadow prices, i.e. they are binding.

This is exactly the same result we see in the benchmark problem, since whether the
agent is inequity averse or self interested she always prefer to let it known that the
reason of lower output (profit) at state 2 is low productivity environment. In that case,
the supervisor also supports the agent and acts like an advocate for her by reporting

true state of nature which is the one with low productivity.

Proposition 2.3: The solution for the wages of the supervisor to the principal’s prob-
lem with an other regarding (inequity averse) agent in the hierarchy has the following

properties:
a) S04 > 504 > §9A = 594

b) SP4 < 8P, 594 < 8B §94 < 8B, SP4’s relative position against SP is ambigu-

ous.

Proposition 2.3.a. shows the ranking of the supervisor’s wages (which is same with
the corresponding part in proposition 1) at different states and the reason behind this
result is almost same with the one in corresponding proposition in benchmark case.
The difference is that the principal does not consider W; only while arranging the

wages to find optimal contract, but instead try to set W; — A4 (S; — W;) accordingly.

Proposition 2.3.b. implies the fact that when the agent is inequity averse the supervi-
sor’s wage at state 1,2 and 3 is lower than the corresponding benchmark wages. This
is quite natural since the agent does now care about the wage of supervisor and is
affected badly by the wage inequality. To compensate the reduction in agents utility,

the principal must increase the agent’s wage, and she has also an option to cut super-
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visor’s wage to fortify her former decision. She may want to reduce wage inequality
further via a decrease in supervisor’s wages, since compensating the wage inequality
only through the agent’s wages can be very costly. On the other hand, the story at
state 4 is a little bit different. First, remember that increasing Sy is one of the tools to
cease bribe activity at state 4 and its individual effectiveness is lower when the agent
is inequity averse. It means the principal needs a further increase in Sy to satisfy
collusion constraint at state 4. This negates the effect of principal’s decision to reduce
supervisor’s wages, though which effect is dominant is not certain. Note that this turns
Sy into much more important factor in hiring a supervisor. Since it is good to reduce
S1, S and S3 when the agent is inequity averse, the principal must increase Sy to
make the same supervisor accept new contract, i.e. to offer her the reservation wage.
Otherwise, the principal needs to approach another supervisor candidate with a lower
reservation wage. In a world where the higher reservation wage relates with higher
skill, this situation can be resulted in working with a low skilled supervisor and loss
of profits for the principal. We can consider this result as a disadvantage of having an

inequity averse agent in the hierarchy.

Though the ranking between the wages are same, one of the differences lies within the
wage dispersion between states. Note that Sp’s only purpose is to satisfy participation
constraints and there is no use for it in collusion constraints. On the other hand, S
and S3 must decrease further since they are used in to cease bribe for (CI1C204),
(CIC3°4) and their individual effectiveness is lower for the case with inequity averse
agent. The decrease in Sy and S5 should be more than before, and it creates a wider
wage dispersion between S and Sy = S3. We have already explained that a further
increase in Sy is needed to satisfy collusion constraint at state 4. This also creates
a wider wage dispersion between S4 and S;. In the end, although the ranking of
supervisor’s wages at different states is same with the one in benchmark case, the wage
dispersion between them becomes wider when the agent in the hierarchy is inequity

averse. This result is definitely not a thing a risk averse supervisor wants.

Proposition 2.4: The solution for the wages of the agent to the principal’s problem
with an other regarding (inequity averse) agent in the hierarchy has the following

properties:
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a) WA — g(e§4) = Aa(S§4 = W) > WP — g(ef ) — Aa(S94 = WPA) > wpPd —

g(ef ) = Aa(SPA = WPA) > WP — g(e94) — Aa(S94 — WP4)
and W94 > WP4 > w4 > w4

b) WOA > W5

The ranking of agent’s utilities and the ranking of agent’s wages at different states when
the agent is inequity averse is same with the ones in benchmark case’s proposition.
The reason behind the ranking of utilities is similar to benchmark case’s. However,
there is an important difference. In the benchmark case the principal was considering
the monetary payoff of the agent while arranging her wage. When the agent has
other regarding preferences the principal must also think about the sense of inequality

between the agent and the supervisor. Proposition 2.4.a. remarks this fact.

Though the ranking of the wages is also same with the one in the benchmark case
the difference between wages may change due to inequity aversion. The fact that we
have S4 > S; > S9 results in a higher gap between Wy and Wy, and Wy and Wha.
The compensation for the wage inequality is higher at state 4 than at state 1, and is
higher at state 1 than at state 2. The difference between W3 and Wy can be lower
since S4 > S3 and the fact that compensating wage inequality is easier at state 3 than
at state 4. However, as the difference between S; and S3 increases, the difference
between W3 and W, must also increase to satisfy (CIC3°4) condition. Therefore, the
total change in the gap between these two wages is ambiguous. To sum up, although
their ranking is same with the one in proposition 1 the dispersion between the wages
at state 1,2 and 4 increases but it is not certain for the states 3 and 4. Remember that
as the dispersion between the wages at different states increases it gets harder to work

with risk averse agents.

Proposition 2.4.b. states that inequity averse agent’s wage is higher than the self
interested agents wage so that the participation constraint of the agent is satisfied.
This is quite natural since the agent is now worse off due to wage inequality and the

principal must compensate her by giving her extra wage payment (and make her better
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off through both monetary and non-monetary payoff). Moreover, we have already
stated that the principal induces higher effort when the agent is inequity averse which

also shows why agent gets a wage rise.

4.3 Other Regarding Supervisor ( Ay =0, A¢ #0 )

We now consider the case where the supervisor has other-regarding preferences and
compares her wage with the agent’s wage. Supervisor’s wage is always higher than
the wage of the agent, since the former is at the upper level of the given hierarchy.
(Si > W;) As aresult, the supervisor can show two different behaviour unlike an other-
regarding agent. She may either be inequality averse and feels bad about the fact that
she is earning a higher wage than her co-worker, or be status-seeker and thrives from
being ahead which is a sign of her position (status) against her co-worker. For the
status-seeker supervisor we use Ag < 0, and for the inequity averse one we use 0.5 >
Ag > 0. The reason why Ag > 0 is not the only constraint for the inequity aversion
parameter of the supervisor is explained later throughout the analyse of principal’s

problem.

The individual rationality conditions (participation constraints) are constructed with

the same approach we take in the previous models. Then, we have:

(SPCO%): EV(S—\s(S—W)) = Zin(si —As(Si = Wy)) >V =V (Sy)

(APCP®) . EUW —g(e)) = ZpiU(Wi —g(ei)) > U =U (W)

Whether the supervisor has other regarding preferences or not does not affect the
nature of hidden action problem. Thus, for the case the supervisor is other-regarding,
the incentive compatibility constraint which makes agent reveal true state of nature

in her environment when supervisor’s monitoring fails is as follows:

(AICO%): W3 —gles) = W2 — g(e2 — AG)
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In the case where the supervisor considers wage of the agent in the former’s well-being,
now we start to derive collusion constraints and look for the change in effectiveness of

the tools the principal uses to cease collusive behaviour.

For the first possible collusion when the realized state is 1, minimum side transfer must

satisfy So + t0% | — Ag(Sa +t93 | — Wy + 199 ) = S — Ag(S1 — W) so that the

min,l min,l min,l

supervisor accepts to falsely claim that she does not know the productivity level in the

environment. Then,

o5 _ 51— As(S1—Wi) = (82— As(S2 — W2))
min,1 1— 2)\5

t

and we also have,

95 =Wy — glea) — (W1 — g(er))

max,1

In order to prevent collusion, the principal arranges the main contract such that:

tom 1 = ton 1 = tos 1 —tae,1 >0 (CIC199)

min,l = “ma min,l ma

S1— As(S1—Wh)
1—2)\g

So — Ag(Se — Wa)
1—2)\g

(CIC199) - + Wi —gler) > + W2 — g(e2)

First, note that paying a side transfer to the status-seeker supervisor not only increase
her monetary payoff directly but also make her feel better by increasing the wage
difference between her and the agent, i.e. by increasing her position (status) against
the agent. Hence, a side transfer can show more impact to make supervisor more prone
to accept a bribe offer comparing the situation with the one in benchmark case. On the
other hand, using supervisor’s wage difference tool (increasing ASt2) not only directly
increases the supervisor’s monetary payoff at state 1 relative to the one at state 2 but

also results in a better comparative change in her status difference at state 1. Moreover,
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second effect is amplified as the supervisor becomes more status-seeker. She is now
more prone to stay at state 1. We can say that individual effectiveness of supervisor’s
wage difference tool is increased. For the agent’s wage difference tool, increasing
AW12 shows the same effect on maximum side transfer the agent can offer comparing
it’s effect with the one in benchmark case. However, when the supervisor is status-
seeker using AW1s also affects the amount of minimum side payment the supervisor
accepts which is not the case for a self-interested supervisor. Increasing AWio creates
lesser comparative inequality (weaker signal of status) between the supervisor and the
agent at state 1, and makes shifting to state 2 more alluring for the supervisor. This
tendency also increases as the supervisor becomes more sensitive to the sign of status
difference. Thus, the positive effect of increasing AWi5 on the maximum side transfer
to prevent bribe is negated a bit. Using agent’s wage difference tool -individually- is
not effective as if it was in the benchmark case in the prevention of a coalition between

supervisor and agent, when state 1 is realized.

Things becomes reverse for an inequity averse supervisor. First, note that paying a
side transfer to the inequity averse supervisor make her feel worse due to the increase
in inequality between her and the agent, and negates the positive effect on the payoff
coming from the monetary side payment. Thus, a side transfer’s impact on making
the supervisor accept a bribe offer is reduced comparing it with the one in benchmark

case.

Using supervisor’s wage difference tool (increasing ASi2) - from one side- increases the
monetary payoff of the supervisor at state 1 relative to the one at state 2. However,
- from the other side- it results in a higher comparative change in the inequality
between the agent and the supervisor at state 1, and makes supervisor feel relatively
much more worse since she cares about the agent’s well being. This feeling becomes
more prominent as the supervisor is more sensitive to inequality (as Ag increases).
In the end, it makes agent become a bit more prone to shifting to state 2. We can
say that individual effectiveness of supervisor’s wage difference tool is reduced when
an inequity averse supervisor is in the hierarchy. Using agent’s wage difference tool
AWis, on the other hand, shows the same effect on the maximum side transfer the

agent can offer again. In both benchmark case and current case, the maximum side
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transfer that can be offered is reduced by the same amount. However, using AWig
also affects the amount of minimum side transfer the supervisor accepts for a bribe,
when the supervisor in the hierarchy is inequity averse. Increasing AW, creates lesser
comparative inequality between the supervisor and the agent at state 1, and makes
shifting to state 2 less alluring for an inequity averse supervisor. This tendency also
increases as the supervisor becomes more sensitive to wage inequality. Therefore, the
positive effect of increasing AW on preventing collusion at state 1 by decreasing the
maximum side transfer the agent can pay is now amplified. Individual effectiveness of
using agent’s wage difference tool is higher now comparing it with the one in benchmark

case to prevent a supervisor-agent collation, when the realized state is 1.

For the second possible collusion- when the realized state is 4- , minimum side transfer

must satisfy S34+t92 , —Ag(S3+t95 5, —W3+t93 ) =S4 — \g(Sy — Wy) so that the

min,2 min,2 min,2

supervisor accepts to falsely claim that she was not able to monitor the productivity

level in the environment. Then,

08 _ Sy — Ag(Sq — Wy) — (S5 — A\g(S5 — W3))
man,2 1— 2)\5

and we also have,

tones = W3 —gles) — (Wi — g(ea))

In order to prevent collusion, the principal arranges the main contract such that:

oS oS oS oS oS
tmin,Q > tmam,2 = tmin,2 - tmax,Q >0 (0102 )

Sy — As(Sy — Wy)

oSy .
(C1C29%) - e
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Since satisfying (CIC299) is same with (C1C19°) in nature (the agent tries to bribe
the supervisor when the latter successfully monitor the environment of the former)
the reasons behind the change in effectiveness of the principal’s tools for the second
possible collusion are also same with the ones behind we remarked for (C1C19%).
AS,3 and AWy3 take the place of AS7o and AWis, state 4 and state 3 take the place

of state 1 and state 2 respectively.

Before deriving the necessary conditions to stop collusion between the supervisor and
oS

min,

oS

the agent when the supervisor fails to monitor agent, the context of ¢ .2

;and t

makes us to state the following:

Proposition 3: It is impossible for the agent to bribe the supervisor in (CIC19%)
and (CIC29%) conditions when Ag = 0.5.

Proposition 3 implies that when the supervisor’s sensitivity to wage inequality between
her and the agent reach a certain level (in our case it is 0.5, since we use Fehr and
Schmidt’s (1999) linear inequity aversion utility formula) she does not accept any
coalition offer coming from the agent. It is because of the fact that there exists a certain
value for A\g where the disutility coming from accepting the bribe and increasing the

inequality completely offsets the monetary gain of the corresponding side transfer.

We later analyze the principal’s problem when there is an inequity averse supervisor

with Ag = 0.5 in the hierarchy in the next subsection.

75OS

min and tyonfnz also explain our choice of 0 < Ag < 0.5 while analyzing the princi-

pal’s problem with inequity averse supervisor. For Ag > 0.5, when the agent comes
with a bribe offer, the supervisor pays the side transfer, which the agent supposed to
pay, in order to make herself feel better by decreasing inequality. This is completely
unrealistic. Thus, we accept that the supervisor’s inequity aversion sensitivity cannot

be higher than 0.5.

For the third possible collusion when the realized state is 3, maximum side transfer

the supervisor can offer must satisfy So — t95 , — As(S2 — toS . — Wy — 95 ) =

mazx,3 max,3 mazx,3
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S3 — Ag(S3 — W3) such that it is not rational for the supervisor to offer more than

tmaz,3 When she wants to make agent announce wrong level of productivity. Then,

08 So — Ag(S2 — Wa) — (S5 — As(S3 — W3))
mazx,3 1— 2)\5

and we also have,

tgﬁgn,:a = W3 —g(e3) — (Wa — g(ea — A))

In order to prevent collusion, the principal arranges the main contract such that:

199 o> 105 =499 105 >0 (CIC39%)

min, max,3 min,3 maz,

S3 — As(S3 — W3)
1—2)\g

Sa — Ag(S2 — Wa)

oSy .
(C1C399) v

+W3—g(es3) >

+ WQ —g(€2 — Ag)

Note that when AIC holds with equality, (CIC3°%) turns into:
(CIC39%) 1 83— Ag(S5— W3) > Sy — Ag(Sy — Wa)

First, note that paying a side transfer to the agent not only decrease the monetary
payoff of the status-seeker supervisor but also make her feel worse due to disutility
coming from the reduction in her relative status against the agent. Thus, the maximum
amount of side transfer the supervisor can provide is reduced for the status-seeker

supervisor comparing it with the one in benchmark case.

Using supervisor’s wage difference tool (increasing ASs2) not only directly increases
the supervisor’s relative monetary payoff at state 3 against state 2 but also results in
a higher comparative change in inequality between her and the agent at state 3. This

also creates a decreasing effect on the maximum amount the supervisor can pay for
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a bribe. Thus, it makes supervisor more prone to stay at the true state of nature,
state 3. On the other hand, increasing AWss -from one side- affects and increases
minimum side transfer that agent accepts to claim false information and- from other
side- creates lesser comparative inequality at state 3 between agent and supervisor
and makes shifting to state 2 a bit more alluring to the supervisor. Thus, the positive
effect of using agent’s wage difference tool on preventing bribe is a bit negated when
the supervisor in the hierarchy is status-seeker. To sum up, we can say that individual
effectiveness of supervisor’s wage difference tool is increased though things are different
for the agent’s wage difference tool. However, the change in both of these tools’
individual effectiveness is probably overshadowed by the effect of status-seeking on the

maximum amount of side transfer the supervisor is willing to pay.

Things become reverse for an inequity averse supervisor. First, note that paying a
side transfer to agent make her feel better due to the decrease in inequality between
her and the agent, and improves the negative effect on the payoff coming from the
monetary side payment. Thus, the maximum amount of side transfer the supervisor
can provide is risen for the inequity averse supervisor comparing it with the one in

benchmark case.

Using supervisor’s wage difference tool (increasing ASss) - from one side- increases the
monetary payoff of the supervisor at state 3 relative to the one at state 2. However, -
from the other side- it results in a higher comparative change in the inequality between
the agent and the supervisor at state 3, and makes supervisor feel relatively much more
worse since she cares about the agent’s well being. This feeling becomes more promi-
nent as the supervisor is more sensitive to inequality (as Ag increases). This makes
supervisor become a bit more prone to shifting to state 2. We can say that individual
effectiveness of supervisor’s wage difference tool is reduced when an inequity averse
supervisor is in the hierarchy. Using agent’s wage difference tool AW3sy, on the other
hand, shows the same effect on the minimum side transfer the agent accepts for a bribe
again. In both benchmark case and current case the minimum side transfer that can
be accepted is increased by the same amount. However, using AW3o also affects the
amount of maximum side transfer the supervisor is willing to pay for a bribe, when the

supervisor in the hierarchy is inequity averse. Increasing AW3o creates lesser compar-
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ative inequality between the supervisor and the agent at state 3, and makes shifting
to state 2 less alluring for an inequity averse supervisor. This tendency also increases
as the supervisor becomes more sensitive to wage inequality. Thus, the positive ef-
fect of increasing AW3y on preventing collusion at state 3 by increasing the minimum
side transfer the supervisor can pay is now amplified. Individual effectiveness of using
agent’s wage difference tool is higher now comparing it with the one in benchmark case
to prevent a supervisor-agent collation, when the realized state is 3. To sum up, we
can say that individual effectiveness of supervisor’s wage difference tool is decreased
though things are different for the agent’s wage difference tool. However, the change
in both of these tools’ individual effectiveness is probably overshadowed by the effect

of inequity aversion on the maximum amount of side transfer the supervisor is willing

to pay.

Next, we solve principal’s problem when the hierarchy has an other-regarding supervi-
sor to find the optimal contract. The principal wants to maximize her expected utility
> pi(0; + e; — S; — W;), subject to constraints we introduced by choosing the right

S;, Wi, e; values. In other words, we have to solve the following problem:

S > pibi+ e — Si—Wy)

subject to  (SPCP%), (APCO%), (AICY%), (CIC19%), (C1C299), (CIC39%)

Proposition 4.1: The solution for the effort levels to the principal’s problem with an
other-regarding supervisor in the hierarchy has the following properties:
For the inequity averse supervisor:

os _ ,0S _ 6?5 > eg)s

i) e7” = ey

i) 09 = % = €99 > €8 = e* and €9° > €&, there is a threshold \g(Af) value at

which 6205 = ex*
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For the status seeker supervisor:

i) €95 = €% = {5 > €99

i) 0% = 9% = e{% < e = ¢* and € < P

9,08
The relationship between effort and Ag is daej\'s > 0.

For both type of hierarchies which includes the status seeker or the inequity averse
supervisor, effort level induced at state 2 is lower than the ones at other states, when
productivity is low, 6, and supervisor’s report is empty, r = ¢, due to the latter’s
failure to monitor the agent’s environment. The result is not because of the measures
taken to prevent collusive behaviour but due to the necessity to provide an incentive
to the agent (to satisfy ATC'?%) which makes her announce the true productivity level
when it is not observed. Principal induces lower effort at state 2 so that she can reduce

W5 in order to make earning W3 and state 3 more appalling.

For the inequity averse supervisor, proposition 4.1 implies that the principal induces
higher effort levels for the agent than the ones in benchmark case (which means more-
than-optimal effort levels at state 1,3 and 4). This is because of the fact that inequity
averse supervisor does not enjoy being ahead, and the principal increases wage of the
agent in order to reduce wage inequality and to satisfy the supervisor’s participation
constraint mainly. A rise in the wages makes agent accept exerting higher effort. The
increase in agent wages is somewhat compensated with higher agent effort and higher
output. Furthermore, as the supervisor becomes more inequity averse the increase in
agent wages to satisfy her must be higher. It means that the principal should induce
higher and higher effort levels. If the need to satisfy the inequity averse supervisor
through an increase in the agent’s wage dominates the need for a reduction of her wage
at state 2 to satisfy ATC?%, the principal may has to induce more-than-optimal effort

at state 2 also.

Note that after the optimal effort level, the cost of effort which induces the same

profit increase as the wage increase is higher than the utility gain of the agent coming
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from a rise in her wage. Therefore, since the principal has to also satisfy the agent’s
participation constraint at the same time, the principal is probably worse off having
an inequity averse supervisor in the hierarchy, and it hurts more as the the supervisor
becomes more sensitive to wage inequality. Even if this is the case, it is always better
than increasing only supervisor’s wages to compensate the disutility coming from the

wage inequality, since supervisor is not a productive unit in our hierarchy models.

On the other hand, the induced effort levels are lower in the case where the hierar-
chy has a status-seeker supervisor. Since the status-seeker supervisor sees the wage
inequality as a sign of status, she enjoys being ahead. Thus, principal decreases the
agent’s wage to use supervisor’s this kind of personality and exploits wage inequality.
Reduction in wages means that the agent now exerts lower effort than before in order
to satisfy her participation constraint. As the supervisor becomes more sensitive to

her sign of status, the agent’s wage and consequently the exerted effort falls further.

It is possible to think that inducing less-than-optimal effort can be seen as a lost
opportunity to get higher output and higher profits. However, we want to remark that
supervisor earns a wage without producing anything and lowering agent’s wages also
opens a path in which the principal can reduce supervisor’s wage too thanks to the
latter’s enjoyment she gets from wage inequality (remember the supervisor always gets
higher wage since she is at the upper level in the hierarchy). Lowering a wage that

does not provide any output is definitely a thing the principal wants.

Proposition 4.2: All of the constraints, except (CIC199) introduced to the prin-
cipal’s problem with an other regarding supervisor in the hierarchy are binding, i.e.

have positive shadow prices.

This is the same result we see in benchmark case. Since whether the supervisor is
other-regarding or self interested, the agent always prefer to make it known as the fact
that the reason of lower profits at state 2 is because of low productivity environment.
The supervisor also knows the agent’s choice and advocates for her and reports the

true state of nature, r =6
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Proposition 4.3: The solution for the wages of the agent to the principal’s problem

with an other regarding supervisor in the hierarchy has the following properties:
a) Wi — g(e§°) > W% — g(e9®) > WP — g(e?%) > WP — g(e§)

and

WS > WS > WwPs > wps

b)

SP% = As(S9% = WiP®)
1—2)\g

595 — As(S§5 — WPS)

OSy .
(CI1C2°%) : e

+ WS = + WS

The ranking of the wages is completely same with the results in benchmark case. The
reason behind it is also same. The only difference is that principal does not only
concern about setting right S; but also cares about arranging S; — Ag(S; — W;). This
also makes the formulas for (CIC29%) and (CIC2) a little bit different, though the
fact that both of them binds at optimal solution is the important thing. We refer the

reader to look at corresponding explanations for proposition 1.

Though the rankings are same, the main differences lies at the level of these wages
and the dispersion between them. With the help of proposition 4.1, we know that
the principal needs to reduce agent wages at every state to satisfy the needs of status-
seeker supervisor. As a result, there is a decrease in agent’s wage at every state coming
from this effect. Since W7 does not play a role in any of the collusion constraints and

agent’s incentive constraint, it is certain that W9 is lower than W{.

Wy is needed to satisfy (AIC) and (CIC3) constraints. Satisfying (AIC') has the same
nature in both benchmark case and the case where the principal deals with other-
regarding supervisor. On the other hand, decreasing Ws is less effective on satisfying
(CIC3) when the supervisor is status seeker. Thus, a higher amount of decrease in
Wy is necessary to prevent collusion when the realized state is 3. The result at the end

is not only W% < W2 but also a higher wage dispersion between W% and W9,
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W, is important to prevent collusion when the realized state is 4, (C1C?2), and we also
know that when the supervisor in the hierarchy is status-seeker increasing W, now
show less impact on ceasing collusive behaviour. As a result, a higher increase in Wy
is needed to satisfy (CIC2). However, whether this effect on Wy dominates the need
of a decrease in Wy due to status-seeker supervisor’s participation constraint or not is
ambiguous. We can not make certain statements on the ranking between W° and

Wf . In any way, the gap between Wy and W; definitely increases for the current case.

Arranging W3 is the most complicated one for the principal. It is utilized to satisfy
(AIC), (CIC2) and (CIC3) at the same time. It’s role and effectiveness on the
satisfaction of (AIC) has the same nature for both other-regarding and self-interested
supervisor. On the other hand, our solution to the principal’s problem implies that
the need of increasing W3 to satisfy (CIC3) dominates the need of decreasing it to
satisfy (CIC2). We also know that increasing W3 to prevent collusion at state 3
has less impact when the supervisor in the hierarchy is status-seeker. Hence, a further
increase in Wj is necessary for the satisfaction of (C1C3)9° comparing it with (CI1C3).
Again, whether the decrease in W3 coming from the need to satisfy the participation
constraint of status-seeker supervisor is dominated by this further increase in Wj is
ambiguous. Thus, the ranking between W:? S and Wf is not certain. On the other
hand, the further increase in W3 to satisfy (CIC3) is less than the further increase
needed in Wy to satisfy (CIC2). (Remember that there is also a downward pressure
on W3 in order to satisfy (CI1C2) at the same time.) Thus, the dispersion between W3

and Wy decreases a bit when the supervisor in the hierarchy is status-seeker.

To sum up, when the hierarchy has a status-seeker supervisor the ranking of the agent
wages is same with the one in benchmark case. However, there is a wider dispersion
between Wy, Wi and W5 and a bit narrower dispersion between W3 and Wy. At state
1 and 2, the principal certainly gives lower wages to the agent than the corresponding
wages in benchmark case, although the situation is not that clear for state 3 and 4.
At these states, benchmark wages (W, W) can be higher or lower than current
wages of the agent (W30 S and WP%). Note that a wider dispersion between wages
at different states disturb risk averse agents. The fact that we have now wider wage

dispersion between three states (and only one narrower wage dispersion) can make it
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difficult for principal to work with risk averse agents, when the hierarchy has a status

seeker supervisor.

Things are different when the supervisor in the hierarchy is inequity averse. With the
help of proposition 4.1, we know that the principal needs to increase the agent’s efforts
and wages at every state to satisfy the participation constraint of an inequity averse
supervisor. There is an increase in agent’s wage at every state coming from this effect.
Since W1 does not play a role in any of the collusion constraints and agent’s incentive

constraint, it is certain that W9 is higher than W in this case.

Wy is needed to satisfy (AIC) and (CIC3) constraints. Satisfying (AIC) has the
same nature in both benchmark case and the case where the principal deals with
other-regarding supervisor. On the other hand, decreasing W is more effective on
satisfying (CIC3) when the supervisor is inequity averse. Thus, a lower amount of
decrease in Ws is necessary to prevent collusion when the realized state is 3. The result

at the end is not only WP > W2 but also a narrower wage dispersion between W°

and W5,

Wy is important to prevent collusion when the realized state is 4, (CIC2), and we also
know that when the supervisor in the hierarchy is inequity averse increasing Wy now
show higher impact on ceasing collusive behaviour. As a result, a lesser increase in Wy
is needed to satisfy (CIC2). However, whether this effect on W, dominates the need
of a increase in Wy due to inequity averse supervisor’s participation constraint or not
is ambiguous. We can not make certain statements on the ranking between W{* and

W4B . In any way, the gap between W4 and W7 definitely decreases in this case.

Arranging W3 is the most complicated one for the principal. It is utilized to satisfy
(AIC), (CIC2) and (CIC3) at the same time. It’s role and effectiveness on the
satisfaction of (AIC) has the same nature for both other-regarding and self-interested
supervisor. On the other hand, our solution to the principal’s problem implies that
the need of increasing W3 to satisfy (CIC3) dominates the need of decreasing it to
satisfy (CIC2). We also know that increasing W3 to prevent collusion at state 3 has
more impact when the supervisor in the hierarchy is inequity averse. Hence, a lesser

increase in W is necessary for the satisfaction of (CIC3)9% comparing it with (CIC3).
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Again, whether the increase in W3 coming from the need to satisfy the participation
constraint of inequity averse supervisor is dominated by this lesser increase effect on
W3 is ambiguous. Thus, the ranking between W305 and W¥ is not certain. The
decrease in the increase in W3 to satisfy (CIC3) is less than the one we see in Wy to
satisfy (CIC2). (Remember that there was also a downward pressure on Wj in order
to satisfy (CIC2) at the same time, and the individual effectiveness of decreasing W3
for this case has increased.) Thus, the dispersion between W3 and Wy increases a bit

when the supervisor in the hierarchy is inequity averse.

To sum up, when the hierarchy has an inequity averse supervisor the ranking of the
agent wages is same with the one in benchmark case. However, there is a narrower
dispersion between Wy,W; and Wy and a bit wider dispersion between W3 and Wy.
At state 1 and 2, the principal certainly gives higher wages to the agent than the
corresponding wages in benchmark case, although the situation is not that clear for
state 3 and 4. At these states, benchmark wages (W2, W) can be higher or lower
than current wages of the agent (W9 and WP%). Note that a narrower dispersion
between wages at different states is good for risk averse agents. The fact that we
have now narrower wage dispersion between three states (and only one wider wage
dispersion case) can make it easier to work with risk averse agents for the principal,

when there is an inequity averse supervisor in the hierarchy.

Proposition 4.4: The solution for the wages of the supervisor at different states to
the principal’s problem with an other regarding supervisor in the hierarchy has the

following properties:

) 595 — Ng(SPS — WPS) > SO — A(S95 — WOS) > 595 — Ng(S9S — WPS) =

995 — As(595 — WE)
b) For inequity averse supervisor: (0 < Ag < 0.5)

S99 > 8§95 895 > OS5 805 » GOS and the ranking between SO%, S99 and S is

ambiguous.
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For status-seeker supervisor: (0 > Ag)

S99 > 8§95 > 899 and S99 > S99, and the ranking of S¢° against SO¥ and S{9 is

ambiguous.

; H ; . @OS B
c) For inequity averse supervisor: S;” > S
For status-seeker supervisor: SO < S5

The ranking of the supervisor’s utilities at different states in Proposition 4.4.a. is same
with the ranking in benchmark proposition 1. The explanation in which we can use
SO% — \g(S9% — WP9) instead of S; is also same. We cannot say the same thing for
the ranking of the supervisor’s wages at different states as it is seen in Proposition
4.4.b. The reason of these differences stems from the fact that although the utilities of
the supervisor is ranked in the same way she is now other regarding and the ranking
of agent’s wages at different states affects these utilities (and consequently, wages of

the supervisor).

For inequity averse supervisor, proposition 4.3.a and 4.4.a guarantee that the minimum
wage of the supervisor occurs at state 3 (53? 9, since Wgo 9'is the highest wage for the
agent and it allows principal to abuse comparatively lower inequality which makes the
inequity averse supervisor feel better. In other words, the principal is inclined to use
the utility gain from inequity aversion instead of direct monetary wage increase. On
the other hand, exact results cannot be extracted for the ranking between S, S99
and S$°. The fact that we have WP > WP > W% may not guarantee that there
is Sg) S > Slo S > st , since the probabilities of which state the principal faces with
is random (though they are exogenous and known) and the exact shape of the utility
function of supervisor is not known. The gap between the utilities in proposition
4.4.a depends on these factors and the principal has to arrange SIOS , 5205 and 5405
accordingly. However, if the principal had faced with almost linear supervisor’s utility,
and an environment and a supervisor technology with p; = ps = p3 = p4, only
an infinitesimal gap between S{% — Ag(SP° — W), 95 — A\g(SPY — WP9) and
SP5 — Ag(S9Y — WE9) would have been necessary and we would have definitely seen

S95 5 5O 5 §OS due to WOS > WOS > WOS.
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For status seeker supervisor, proposition 4.4.a and the fact that WQO S is the smallest
wage for the agent guarantee that the minimum wage for the supervisor occurs at
state 2, since smallest wage for agent means highest possibility for principal to abuse
supervisor’s status-seeking behaviour. Due to similar reasons above, we can also rank
S99 above SP9. On the other hand, the ranking between S against S¥ and S
is ambiguous because of the same reasons we have in the case for inequity averse
supervisor. The utility function’s shape and probabilities of state occurrences differ
and change the gap between the rankings of supervisor’s utilities at different states.
For an almost linear supervisor’s utility function and p; = ps = p3 = p4, we would

definitely have SP° < S99 < S99,

Proposition 4.4.c. is the direct result of the fact that the hierarchy has now an other-
regarding supervisor. To satisfy supervisor’s participation constraint, the principal
has to increase supervisor’s wage at every state since the inequality hurts the inequity
averse supervisor so that the principal can compensate the negative effect of inequality.
In contrast, the status-seeker supervisor enjoys being ahead, and the principal abuses
the fact that positive feeling for the status-seeker supervisor coming from the wage
inequality (sign of status) is substitutable for direct monetary gain. At the end, the
principal satisfies the status-seeker supervisor’s reservation wage with lower monetary

wage than the one in benchmark case and with some sign of status.

4.3.1 Special Case: Inequity Averse Supervisor with A\g = 0.5

In previous section, there is a special and an extreme case in which it is impossible for
the agent to collude with supervisor since the former is not able to change the latter’s
utility at state 1 or at state 4 by giving her any amount of side payment. In this

section we analyse what happens in this extreme possibility.

The individual rationality conditions (participation constraints) are as follows:
(SPCY): EV(S-\g(S—W)) = EV(0.55+0.5W) = Z piV(0.58;40.5W;) >V = V(Sp)
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(APC*®): BU(W —g(e)) = ZpiU(Wi —g(ei)) = U =U W)

The principal still faces with hidden action problem and she has to give necessary
incentive to the agent in order to make the latter announce true productivity level in

her working environment, when the supervisor fails to report productivity level:

(AICO?): Wy — gles) > Wa — gles — AD)

We have already found that it is impossible to form a coalition at state 1 and 4, when
As = 0.5 for the inequity averse supervisor. Thus, satisfying (CIC1) and (CIC2)

conditions is not necessary in current case.

For the third possible collusion when the realized state is 3, maximum side transfer
the supervisor can offer must satisfy Sy — t%’ms —0.5(52 — t?ﬁzx,?, — Ws — tg';z’m?)) =

S3 — 0.5(S3 — W3) such that it is not rational for the supervisor to offer more than

t0.5

maz,3 When she wants to make agent announce wrong level of productivity (state 2).

Note that paying a side transfer to the agent does not change well-being of the su-
pervisor (which is why we call this case as extreme) until the monetary side of the
agent’s utility becomes higher than the corresponding part of the supervisor’s utility.
Because, after that, the supervisor falls behind the agent and start to feel worse-off

due to inequity aversion again, but from different side of the coin this time.

Satisfying agent’s incentive constraint guarantees that agent does not shift to state 2
at state 3 unless a bigger incentive comes from as a bribe offer from the supervisor to
make agent do the reverse. Considering this fact and assuming the possibility of very
high reservation wage differences between agent and supervisor, the principal must

make sure that the following holds:

(CIC3O'5) : 53 — 0.5(53 — Wg) > SQ — 0.5(52 — Wg)

Therefore, the supervisor does not try to attempt colluding and shift from the true

state of nature (state 3), since bribing does not change his well being in any way.
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The principal’s goal to maximize her expected utility then turns into the following
problem:

S > pi(0i+ e — S; = W)

subject to  (SPC°®), (APCY?), (AIC®?), (CIC3"?)

Note that when the inequity aversion parameter of the supervisor is equal to 0.5, the
utility gain for the supervisor from a unit increase in S; or W; is same, and she is
indifferent between these two options. On the other hand, an increase in .S; does not
come with any production, since only productive party in the hierarchy is the agent.
The principal can induce extra effort with an increase in agent’s wage. As a result, the
principal prefers a wage increase for the agent over a wage increase for the supervisor
to satisfy the latter’s participation constraint. In the end, the most efficient way is to
increase the agent’s wages at every state until it reaches the supervisor’s wage levels.
After that, the supervisor starts to feel worse off since she falls behind and she is still

inequity averse.
Using the facts given above we can state the following:

Proposition 5: When there is an inequity averse supervisor with A\g = 0.5 the solution

of the principal’s problem has the following properties:

a) SO° = W05

b) 0 = €3 = €95 > €5,

e)d =5 =eld > eB =e* and €0 > ef

c) W§'5 — g(eg'5) > W£'5 — g(62'5) = WP'E’ — 9(69'5) > W20'5 — 9(68'5), and
W5 > W5 = W5 > 05

d) 895 > 895 = 595 > 59

e) (CIC3%9) is not binding.

f) The information structure of principal is {s1 = 0,50 = s3 = s4 = 0}
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We have already explained the reason of Proposition 5.a. above, and built our solution
on this fact. Proposition 5.b. is directly related with proposition 4.1. We know that
when the supervisor is inequity averse, the principal needs to raise agent’s wages so
that it is possible to satisfy the supervisor with a reduction in inequality. This, in
turn, gives a chance to principal inducing higher effort levels than optimal effort at
state 1,3 and 4, and depending on- Af- at state 2 sometimes. The reason why the
principal induces lower effort at state 2 is due to agent’s incentive constraint as always.
In order to make state 2 less alluring than state 3, the principal cuts wage at state
2 and reduction in wage comes with a lower effort induced in order to satisfy agent’s

participation constraint at the same time.

Proposition 5.c. is because of the fact that the supervisor with Ag = 0.5 does not
involve in collusions at state 1 and state 4. Moreover, due to hidden action problem,
the agent’s wage must be higher at state 3 than the one at state 2 so that the principal
gives enough incentive which makes agent not falsely claim that she is working under
low productivity environment, when supervisor’s monitoring fails. Hence, optimal
insurance implies that the wage of the agent at state 1 and state 4 should be same and

between W5 and W-5.

Proposition 5.d. is a direct result of Proposition 5.c. and the fact that the principal
prefers to increase agent’s wages more than to increase supervisor’s wages in order to
satisfy the latter’s participation constraint when both type of wage increase bring same
well-being to the supervisor. By the way, the optimal insurance also implies that S9-5
and SS9 should be equal to Sp. Thus, the wage structure for the supervisor and the
agent can be written as W5 > Sy = W5 = WP > W 885 > Gy = 6§95 = §9-5 >
S8 respectively. Lastly, it is important to note that the hardest wage contraction
between supervisor and agent occurs when the supervisor in the hierarchy has this

kind of sensitivity against wage inequality.

Proposition 5.e. and Proposition 5.f. is related with the fact that the agent’s and
the supervisor’s combined well-being reaches to top at state 3. Since the supervisor
concerns about the well being of the agent as well as her own she does not try to

shirk in state 3 and bribe the agent. It is as if incentive given to the agent at state 3
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due to hidden action problem also provides an incentive to the supervisor at state 3.
Moreover, same fact is also the reason why the supervisor does not reveal true state of
information at state 4 even though there is no bribe attempt coming from the agent.
She behaves like an advocate of the agent, again, which is quite a natural thing when
we consider the fact that agent’s well-being is now as important as her own well-being

for the supervisor.

4.4 Multiple Agents

There are experimental evidences on the fact that people show either vertical or hor-
izontal preferences. Until now, we have dealt with vertical social preferences between
the supervisor and the agent. In current model we look into the hierarchy which in-
volves two inequity averse, symmetric agents- who can have sole difference in their
view on collusion. They care about each other’s monetary payoffs but not consider the

wage difference between supervisor and themselves into the sense of their well being.
The payoffs for the agents, in this case, can be written as follows:

For Agent A:
Wa—glea) = XN(Wg—Wa)  if Wg>Wy

”

Wa—glea) =X (Wa—Wp) if Wa>Wpg

For Agent B:
Wg —gleg) =N (Wa—Wg)  if Wa>Wp

Wi —gleg) — X (W — Wa) if Wg>Wa

where A" and X" are inequity aversion parameters which show the level of sensitivity
of agents to the wage inequality between themselves. We have N>00<)\ <1and
A" > X" which means an agent does care more about the wage inequality when she
is behind than the time when she is ahead. This type of behaviour can be called as

behindness aversion.
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We can write the individual rationality conditions (participation constraints) of the

agents as follows:

For Agent A, (APCMA): (Change A with A" when Wp > Wy and with X" when
WA > WB)

EUWa—g(ea)=A(Wp—Wa)) = ZPiU(WAi—g(eAi)—/\(WBi—WAi)) >U =U(Wy)

For Agent B, (APCM4): (Change \ with A" when W4 > Wp and with A" when
Wp > WA)

EU(Wp—g(ep)—A(Wa—Wp)) = ZPiU(WBi—9(631)—/\(WA¢—WBZ~)) >U =U(Wy)

(2

Since the agents are symmetric we have same utility functions (U(.)), cost of effort
functions (g(.)) and same reservation wages (Wp) for both of them. Combing this with
the fact that inequality between agents creates inefficiency in the allocation of agent’s
utilities, it is quite straightforward to see that the principal gives same wage to the
agents and induce same effort level for both of them. Due to symmetrical properties
of the agents, the principal sees two agents as one agent who produces 2e output and

takes 2W wage.

The individual rationality condition (participation constraint) for the supervisor is

same with the one in benchmark case:

(SPCMA) . EV(S) =Y piV(Si) >V =V (S)

Now, we look at the possible collusion situations where the agents do care about the

wages of their colleagues in their own well-beings.
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First consider the case where only one agent tries to bribe supervisor when the latter
monitors and successfully observes the low productivity condition (state 1). Consider
that agent A is the briber. Agent A has to pay t%ifhl = 51 — 52 to the supervisor

in order to convince her to provide an empty report for principal. Then, agents and

supervisor form coalition if:
Wa — (81 — S2) — glea) = X' (W — (Wa — (S1 — S2))) > Wi —gler)  for agent A
and

Wa — glea) = N (Wo — (W — (S1 — S2))) > Wi —g(er)  for agent B

Similarly, for state 4 and t%ﬁﬂ = Sy — 53, coalition is formed if:

Ws — (Sy — Ss) — gles) — X' (Wa — (Wa — (Sa — S3))) > Wy — g(es)  for agent A
and

W3 —gles) — X (W3 — (W5 — (Ss — S3))) > Wi — g(ea) for agent B

Investigating the inequalities above helps us to understand the following statement:

Proposition 6: When the hierarchy have two symmetric, inequity averse agents (with
same Wo, U(.), g(.), N, \") and one of the agents pay higher portion of the side transfer
offered to the supervisor at state 1 or 4 if forming coalition serves to purpose of the
agent who pays more, it definitely serves to purpose of the other agent too. Reverse

of this statement may not be true.

Proposition 6 is a direct result of behindness aversion (A" > X"). When the agents do
not supply the side payment symmetrically, there exist an inequality between these
agents since their monetary payoffs after the supervisor-agents coalition are not same.
Agent A (who pays higher portion of the side transfer) falls behind as the same amount

Agent B comes ahead. However, since behindness aversion implies that being behind
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make the agent suffer more than being ahead agent A’s well -being is less comparing it
with Agent B’s well-being after side payments are delivered. If it is okay for the Agent
A to offer a bribe to the supervisor in order to make the latter conceal the information
on productivity at stae 1 and 4, it is definitely okay for the agent B too. We can also
extend this case for any number of symmetric agent. If it is not a problem to form a
coalition for the agent who pays highest price for bribe, the remaining agents do also

not deny forming a coalition with the supervisor.

Proposition 6 shows that the principal should try to stop the agent who thinks to pay
higher price for a bribe. While constructing collusion constraints at state 1 and 4, the
principal must take the constraint of the agent who pays a higher portion of a side
payment into consideration when there is an asymmetric allocation of side transfer

payments between the agents.

Next, we look at the case where the agents pay the side transfer needed to make
supervisor accept forming a coalition at state 1 and 4 equally. Then, collusion occurs

at state 1 if:

Wa — (%) —glea) > Wi —g(e1) for both of the agents

and collusion occurs at state 4 if:

Sy —S3

W3 — ( 5

) —g(es) > Wy —g(ea) for both of the agents

Now, we can make the following statement:

Proposition 7: If the principal satisfies collusion constraints at state 1 and 4 for
the case where both agents pay the side transfer equally, she satisfies (CIC14) and
(CIC2MA) for all remaining possible collusion scenarios where the agents share the

costs of side payment at differing ratios.

Note that there exist no inequality between the agents when they pay the side transfer

equally, though there is some inequality between agents for all remaining scenarios.
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Thus, highest enthusiasm for forming a coalition for the agents occurs when they do
share the cost of bribing equally and achieve highest combined well-being. The logic
says that if principal prevents collusive behaviour when the eagerness of the agents
to collude reaches its peak, the principal automatically prevent the collusion in other
scenarios where the agents are less eager to attempt forming a coalition between the

supervisor. Then, we can write the collusion constraints at state 1 and 4 as follows:

51

S
5 + Wi —g(er) > 22 LW, —g(e2)

(CIC1M4) 5

S. S
(CIC2MY) T+ Wi —glea) = T + W3 — gles)
Note that the principal is now worse off comparing the case including multiple agents
with single agent in the prevention of collusion at state 1 and 4 since sharing the cost
of bribe allows the agents to increase their capability of giving a higher maximum side

transfer individually.

For the their possible collusion when realized state is 3- when the supervisor fails to
monitor agents’ productivity- the supervisor has to give same side transfer to both
agents. Otherwise, she creates inequality between the agents and needs to provide
higher side transfer than necessary to compensate disutility coming from an inequality
between inequity averse agents. She has to provide at least 2t%;273 =2(W3 —g(es) —
(Wy — g(e2 — A#))) in order to persuade the agents to form a coalition with her. In

order to prevent this collusive behaviour, the principal arranges the main contract such

that t%ﬁﬁ < 275%‘273. Then, we have:

(CIC3MA) . 834 2(W3 — g(e3)) > Sy + 2(Wa — g(ex — AB))
Note that the principal is now better off comparing her situation with the case in

benchmark case at state 3, since the supervisor has to pay two times of side transfer

she is willing to pay in the benchmark case.
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Next is to show the principal’s problem facing a hierarchy with multiple inequity averse,
symmetric agents. The principal wants to maximize her expected utility subject to
constraints we introduced above by arranging the contractible variables. In other

words, to find optimal contract, she has to solve:

(Smmc/zgs ) Zp,-(QGi +2e; — S; — 2W;)

subject to  (SPCMA), (APCMA), (AICMA), (cI1C1MA), (CT1C2MA), (CT1C3MA)
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CHAPTER 5

CONCLUSION

Many models in economics literature uses self-interested people approach for the solu-
tions of real life problems. Literature on principal-supervisor-agent hierarchies starting
from Tirole (1986) is not an exception. However, especially in recent years, countless
experiments on certain topics in economics showed that self-interest approach is not
sufficient in explaining all. Moreover, these experiments highlighted the fact that
many people show other-regarding preferences while interacting with other people and
concern for another’s situation is a motivating factor on their decisions in a social
environment. Thus, in this thesis, we have implemented Fehr and Schmidt’s (1999)
distributional approach for other regarding preferences into Tirole’s (1986) three level
hierarchy model. Our aim was to analyse the effect of having other-regarding super-
visor or agent on collusive behaviour in an hierarchy and on collusion-proof optimal

contracts prepared by principal.

Other-regarding preferences affect collusive behaviour. Not only it changes the ten-
dency of agent’s and supervisor’s to offer bribe or take bribe but also it influences the
effectiveness of principal’s tools she uses in order to prevent collusive actions. In case
where the supervisor’s sensitivity to wage inequality reaches a certain threshold, she
does not accept any request of coalition coming from the agent. However, in this case,
the principal also loses the information on high productivity level, since supervisor
completely act as an advocate to the agent. On the other hand, when the hierarchy
has symmetric and inequity averse multiple agents if principal prevents the case where

agents pay the side transfer equally to bribe the supervisor, she prevents all other
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possible collusion scenarios in which the agents play the role of briber. As number of
symmetric and inequity averse agents increases it becomes harder to prevent collusion
when supervisor achieves to observe productivity level in the environment. Moreover,

it becomes easier to prevent collusion when the supervisor fails to monitor the agent.

For the components of optimal contracts, most prominent impact of other-regarding
preferences is on the effort levels. When the agent is inequity averse principal can
exploit this fact to make agent exert higher effort level than she would otherwise. In
order to satisfy the participation constraint of supervisor, the effort level induced for
agent becomes lower when the supervisor is status seeker. On the other hand, it is

higher when the supervisor is inequity averse.

Although the ranking of supervisor’s or agent’s utilities at different states do not differ
between self-interested or other-regarding players, the ranking of their wages is not
the same due to changes in the representation of utilities. In some cases, the principal
may face with the choice of working with less skilled employees. Furthermore, the
dispersion between the wages at different states can become wider or narrower than the
case with self-interested parties. This is mainly the result of the change in effectiveness
of principal’s tools used to prevent collusive actions. Change in dispersion has several
consequences for risk averse parties since they do not enjoy the cases in which their
possible wages are highly different from their reservation wages. In addition, we show
that wage compression between the levels occurs when the supervisor or the agent
is inequity averse. Most extreme wage compression (agent’s wage becomes equal to
supervisor’s wage) occurs when inequity aversion sensitivity of supervisor reaches to a

certain point.

We believe that implementing other-regarding preferences into theoretical models is a
fruitful approach to deal with the problems in organizational hierarchies. This kind of
approach can help to generate new insights for organizations, as suggested by psychol-
ogists, sociologists and economists working on behavioural agency topics. A question
for future research can be how the different types of hierarchies interact with other-
regarding preferences. This paper investigates the effects of other-regarding parties

for only principal-supervisor-agent type of hierarchies, and we think that there is a
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great scope for implementing other-regarding preferences to the papers like Bac (1996).
Moreover, note that we take the inequity aversion parameters of parties as observable
and common knowledge- which is not the case in reality- for the sake of simplicity in
calculations. More realistic models based on uncertainty of inequity aversion parame-
ter and how the people’s sensitivity to inequality can be estimated look like interesting
paths to follow for further research. We have taken the parties in multiple agent case
as symmetric and inequity averse agents. This, in turn, resulted in equal wages for the
agents while designing contracts. We believe that letting symmetric agents be status-
seeker when they are ahead or using asymmetric agents in this model can produce
more interesting results applicable to real life situations. It is definitely advised to
expend our model in this regard. Lastly, adding productive duties to supervisor and
making her exert effort for her duties open new aspects for the literature. Note that
principal always tries to change effort level exerted by the agent since she is the only
productive unit in the hierarchy and this limits the options principal has. Modelling
effort and effort cost for the supervisor not only increases the chances of principal to
satisfy the needs of other-regarding parties but also introduces a possibility of ex-ante
collusion between supervisor and agent. We believe that investigating the changes in
the parameters of optimal contracts and in collusive actions between the parties for

this new case is worthwhile.
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APPENDIX A

PROOFS

A.1 Solution for the Problem with Inequity Averse Agent

Lagrangian for the solution of principal’s problem with inequity averse agent is:

L=Y.pi0i+e —W;—8)+v(>,pV(S)—V)

+u(o; piUWi — g(ei) — Aa(Si —W;)) = U)
+7(W3 — gles) — Wa + glea — Af) — Ax(S5 — Sz + Wa — W3))
+1(Ss+ Wy —gleq) — S3— Wz + g(ez) — Aa(S3 — Sy + W3 — Wy))

+7T(53 + W3 — g(eg) —So —Wa+g(ea — Aﬁ) —Aa(S2 — S3+ Wa — W3))

Note that we ignore (CTC194), we later show that the solution to the problem satisfies
(CIC194).

Taking the derivatives of the above Lagrangian with respect to S;, W;, e; results in

following FOCs:

I/V/(Sl) =1+ ,LL)\AU/(Wl — g(el) — )\A(Sl — Wl)) (Al)
V(52) = 1+ iU (V2 — glez) — Aa(S2 — W) = 24+ TUEAL
DV(S3) = 1+ pAal" (Ws — gles) — Aa(Ss — Wa)) + 24 4 =M EA) -y o

b3 p3
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Y(1+Aa)

VV,(S4) =1+ [L)\AU,(W4 — 9(64) — )\A(S4 — W4)) — ) (A.4)
WU (W1 = glex) = Aa(S1 = Wh)) = 15 (A3

U (W2 = gle2) = Aa(S2 = W2) = 1+ S (A6)

U (W = gles) = Aa(S = W) = 1+ o (A7)

U (W4 — glex) = Aa(S1 = W) = 5 =~ (A8

pU' (W — g(er) — Aa(S1— Wi))g'(e1) =1 (A9)

HU' (W — gles) — Aa(Ss — Wa))g/(ea) — ”;jg%e? — A =1 (A-10)
uU' (W3 — gles) — Aa(Ss — W3))g'(es) + ”*;”"g’(eg) —1 (A.11)
pU' (W — g(es) — Aa(Ss — Wa))g'(es) + ;ig’(ez;) =1. (A.12)

Proof of Proposition 2.1: Substituting 5, 6, 7, 8 into 9, 10, 11, 12 gives us:

g () = g'(e9) = g/ () =1+ Xa and ¢'(e§4) <1+ A4

OA = (04 = (0A 5 (04

Since ¢”(e;) > 0, we can rank the efforts as ef* = ej 5. Moreover,

A4 > 0. Thus, we have €94 = 94 = 04 > B = ¢*.
; 1 3 1 2

Upper boundary of ¢’(e§4) also increases to 1 + A4 in our case. Thus, principal set
g'(e94) =1+ A4 — € where £ > 0, in order to get maximum output (profit). Since

g'(e94) > ¢'(e¥P) =1 — £ we have e§4 > el

For a given ¢ (where ;% > 0), when we have A4 = ¢ we get ¢'(e§4) = ¢'(e*) = 1.

So, there is a threshold value of A4 which is increasing in A where e§4 = e*. At the

end, we have e§4 > e* when A4 > ¢, and e§4 < e* when A\ < e.
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Proof of Proposition 2.2: First substitute 5, 6, 7, 8 into 1, 2, 3, 4. Then, we have:

WV (S) = if;j (A.13)

VV'(Sp) = 1112; j it ;22“) (A.14)
VvV'(S5) = 1112;;‘ . W)g *224) (A.15)
vV (Sy) = 1112;:‘ _¥a ;42AA) (A.16)

To show that (AIC?4) is binding, suppose v = 0. Then, from 6, 7 and 14, 15, we

have:

V'(S2) _ U'(Wa = g(e2) — Aa(S2 — Wa)) (A7)
V'(S3)  U'(W3—g(es) — Aa(Ss — W3)) '

On the other hand, (AIC©4) implies that:

Wg—g(eg)—)\A(Sg—Wg) > Wg—g(€2—A9)—/\A(SQ—WQ> > Wg—g(eg)—)\A(SQ—WQ>
(A.18)

From 17 and 18, we see that:

S3 > 5o (A.19)

18 and 19 means that S3 + W3 — g(e3) — Aa(Ss — W3) > Sy + Wa — g(ea — Af) —
A (Sy — Wa), ie. (CIC394) does not bind. Then, we face with 7 = 0.

Then 6 and 7 mean that:

W3 — g(e2) — Aa(S2 — Wa) = W3 — g(e3) — Aa(Ss — Ws) (A.20)
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When we look at 18 and 20, we see that there is a contradiction which completes this

part of our proof and shows that v > 0, i.e. (AIC?4) is binding.
Next, suppose second collusion constraint is not binding, i.e. 1 = 0.

From 7 and 8, we have W3 —g(e3) —Aa(S3—W3) > Wy—g(es) —Aa(Sa—Wy). Xa > 0,

SO we can writre:

W3 — g(e3) — Aa(S3 — W3) S Wy — g(es) — Aa(Sy — Wy)

A21
14 2A4 142A4 ( )
From 15 and 16, we have:

S3 > Sy (A.22)

Then 21 and 22 implies that:

W3 — gles) — Aa(S; — Ws) Wy — glea) — Aa(Ss — Wa)

S S. A.23
3 1+ 274 Z o 1+ 274 (A.23)

which violates (CIC2°4) completely. Thus, we must have o > 0. (CIC294) is

binding.

We now look at whether (CIC3°4) is binding or not. Assume that (C1C394) does
not bind, i.e. m = 0. Then, from 14 and 15, we have Sy > Sj3.

We know that (AIC4) is binding, so (CIC3%4) can be represented as (CTC394) :
S3 > S3. Now, with the result in the paragraph above, we can say that when 7 =0

(CIC3%4) is violated. Therefore, 7 > 0 and (CIC3°4) is binding.

With the proof of proposition 2.4, we show that (CIC194) is already satisfied with

the current solution.

Proof of Proposition 2.3: We know that both (AIC%4) and (CIC394) is binding.

Then, it means Sy = S3. Moreover, from 13, 14 and 16, we have Sy > S1 > Ss.
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Therefore, at the end, the ranking of supervisor’s wages at different states is Sy >

Sl >Sg=53.

Comparing 13, 14, 15 and 16 between the cases in which we take Ay > 0and Ay =0
(self-interested agent, benchmark case) with the fact that So = S3 in both cases, we see
that V/(SP4) > V/(SE), V/(S94) > V'(SB) and V'(S§4) > V/(SE). Since V’(.) < 0,
we have SP4 < SB 894 < 6B S04 < S8 However, it is not certain that V'(S¢4)

is higher than V'(SP). Thus, the ranking between S¢4 and SP is ambiguous.

Proof of Proposition 2.4: From 5, 6 and 8, we have

Wiy —gleq) = Aa(Ss — Wy) > Wi —g(er) — Aa(S1 — Wi) > Wa — g(ea) — Aa(S2 — W)
(A.24)

We know that (CIC294) binds and g(e§4) = g(e{4). Then, it means:

Wy — Aa(Ss — W, W3 — Aa(S3 — W-
L A(Sa 4):53+ 3—Aa(S3 3)

142X\4 142Xy

= (1 + )\A)(S4 + W4) = (1 + )\A)(Sg + Wg)

Since Sy > S3, we have both W3 — g(e3) — Aa(Ss — W3) > Wy — g(eq) — Aa(Ss — W)
and W3 > Wy. This completes the proof for W3 — g(e3) — Aa(S3—W3) > Wy —g(eq) —
AA(Sy — Wy) > Wi —gler) — Aa(S1 — W) > Wy — g(ea) — Aa(S2 — Wa).

From 24, we have:

Aa
Wy —W- Sy — S 0 w. W-
4 1>1+kﬁ4 1) >0=Wy>W
and
Wl—W2> /\A (Sl—52)+ A (9(61)—g<62)>0:>W1>W2
14+ X4 14+ Aa

Therefore, at the end, we have W94 > WP4 > WA > woA,
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To satisfy the participation constraint of the agent when she is inequity averse, it must
be that W4 — g(e94) — Aa(S94 — WP4) > WE — g(eP). We know (S; — W;) > 0

always, and g(e%4) > g(eP). Then, we can write:

woA > wh

(3 K3

Now, it is quite straightforward to show that (CIC194) is already satisfied and not
binding, since SlOA > SQOA and W1 —g(e1) —Aa(S1—W1) > Wi —g(e2) — Aa(Se — Wa).

A.2 Solution for the Problem with Other Regarding Supervisor

Proof of Proposition 3: When \g = 0.5:

0S _ S1=As(81=W1)—(S2—As(S2—W2))
tmin,l - 1—2\g — 0
and

0S  _ Si—Ag(S4—W4)—(S3—As(S3—W3))
tmin,Z - 1-2Xg —+ 00
Q.E.D.

Lagrangian for the solution of the principal’s problem with other regarding supervisor

is as follows:

L=>%.pi0;i+e—W;—=8;)+v(>,piV(Si—As(Si = W;)) = V)
+u(>; iU (Wi — g(e)) — U)
+y(W3 — g(es) — Wa + g(e2 — Af))

+1P(S1—As(Ss—Wi)+(1-2As) (Wi—g(e4)) —S3+As(S3—Ws3) —(1-2A5) (W3 —g(e3)))

+7(S3 — As(S3 = W) + (1 = 2Ag) (W3 — g(e3)) — Sz + As(S2 = W) — (1 — 2Ag)(Wa —
g(e2 — AB)))
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Note that we ignore (CIC199), we later show that the solution of the problem above
satisfies (CIC19%9).

Taking the derivatives of the above Lagrangian with respect to S;, W;, e; results in

following FOCs:

WVI(S1 = As(St = W) = {5 (A.25)
VV(S — Ag(S> — TWa)) = - _1AS + 2 (A.26)
vV'(S3 — As(S5 — W3)) = 1 _1)\5 + w];) i (A.27)
, 1y
vV (54 — )\5(54 — W4)) = 1_ )\S — ]74 (A.28)
pU' (Wi = g(e1)) =1 —vAsV'(S1 — As(S1 — Wh)) (A.29)
JU' (Wa — gle)) =1 — vAgV'(Sa — Ag(Ss — Wa)) + [)12 n ”(1;2“) (A.30)
WU (Ws — gles)) = 1 — vAsV (S5 — As(Ss — Wy)) — 2 — T ZAs) 5 5y
pP3 p3
WU (Wi — glea) = 1 — vAGV'(Ss — Ag(Sa — Wi)) — W (A.32)
WU (W1 = glen)g'(er) = 1 (A.33)
U (V2 — g(ea))g (ex) — T TU =225 e, — ) =1 (A34)
WU (W — gles))g(es) + 1T~ ZQ“ ") ey =1 (A3)
U4 — glea))g (ea) + L2 e — 1. (A.36)
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First, substitute 25, 26, 27, 28 into 29, 30, 31, 32. Then, we have:

pU' (W — gler)) = 1[_?5 (A.37)

pU' (W — g(e2)) = 11__2;: + plz + W(l;,f/\s) (A.38)
HU' (Ws = g(es)) = 11__?5 - - - ¢>](; =) (A.39)
WU (W3 = glea)) = T - PUZ22s) (A.40)

Proof of Proposition 4.1: Substituting 37, 38, 39, 40 into 33, 34, 35, 36 gives us:

(0% = 9/(9%) = o (¢7%) = =

1-)
= ¢'(e9°) = 1755 and ¢/(e§°) < 1%

Since g” (e;) > 0, we can rank the efforts as e?¥ = €% = e?® > €99

For 0 < Ag < 0.5, 11 2):\5 > 1. Thus, we have 6105 = 6305 = e4OS > e*

Upper boundary of ¢'(e9°) is 11__2)3\2. To maximize the output, the principal sets

(€§%) = 15

J'(e oy, —¢ where € > 0 and increasing with Af. Since g(e9%) > g'(ef) =1—¢

we have €9 > ef. Moreover, for a given ¢ (where 6(169 > 0), there is a threshold

As = f(¢) which makes ¢'(e9°) = ¢'(e*) = 1. Thus, we have e§° > e* where

As > f(e), and €9% < e* where Ag < f(¢).

For A\g <0, % < 1. Thus, we have > e* > €% = €9 = €% > €99, For this case,

g(eP)=1—¢> g(e9%). Thus, we have ef > 9°.

Proof of Proposition 4.2: To show that (AIC?%) is binding, first, suppose that
~v = 0. Then, from 26, 27 and 38, 39, we have:

V/(Sy = As(Sy = W) _ U'(Wa — gle2)) (A1)
V/(S5 = As(Ss = Wa) — U'(Ws = glea)) |
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On the other hand, (AIC?%) implies that:

Wg — g(€3> > Wy — g(eg — AQ) > Wy — g(eg) (A.42)

From 41 and 42, we see that:

S3 — )\5(53 — Wg) > Sy — )\S(SQ — WQ) (A43)

42 and 43 mean that %‘gj’s_w‘g) + W5 —g(e3) > %st_w + W3 — g(ea — AF),

ie. (CIC’?)OS) does not bind. Then, we have # = 0. In this case, 38 and 39 mean that
W3 — g(e3) < Wy — g(ez) which is a contradiction to 42. Thus, v > 0 and (AIC?%) is

binding.
Now, suppose (CIC299%) is not binding, i.e. 1 = 0. From 39 and 40, we have:
W3 —g(es) > Wi — g(es) (A.44)

From 27 and 28, we also have S3 — Ag(S3 — W3) > Sy — Ag(Sy — Wy). Then, we can

write:

S3 — )\5(53 — Wg) S4 — )\5(54 — W4)
1—2\g 1—2\g

(A.45)

Then, 44 and 45 imply that S=3B8W) 4 yyy — g(eq) > H8EWD Ly, — g(ey)

which violates (C1C29%) completely. Thus, we have ¢ > 0. (CIC299) is binding.

Now, assume that (CIC3°%) does not bind, i.e. 7 = 0. From 26 and 27, we have
Sy — Ag(Sy —Wa) > S5 — Ag(S3 — W3). We also know that (AIC©9) is binding. Then,
we have (C1C39%") : S3 — Ag(S3 — W3) > Sy — Ag(So — Wa). It is straightforward to
see that taking m = 0 violates (C1C39%"). It means 7 > 0 and (CIC3°9) is binding.
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We later show that (CIC199) condition is already satisfied with the solution of the

problem.

Proof of Proposition 4.3 and 4.4: Both (AIC?®) and (CIC3°9) is binding. Then,
it means that S5 — Ag(S3 — W3) = Sy — Ag(S2 — W3). Moreover, from 1, 2 and 4, we
have Sy — Ag(Sy — Wy) > S1 — Ag(S1 — W7) > S — Ag(S2 — W3). Therefore, at the

end, we have the following ranking:

S5 A5 (S5 W) > SP5-AS(SPS-WE) > SPS-As(SES-IWE) = 595 As(595-WP%)

(A.46)
From 37, 38 and 40, we have Wy — g(eq) > W1 — g(e1) > Wa — g(e2).

We know that e§° = e{. Then, we can write (CIC29) as: %‘gj\gw + Wy =
S=2s(B5-Wa) 4 W3, We have found that Sy — As(Ss — Wa) > S5 — As(Ss — Wa).
Thus, we have both Wy < W3 and Wy — g(eq) < W3 — g(es3), since e3 = e4. Then, the
complete ranking is W% —g(e§%) > WP —g(e9%) > WP —g(e{%) > WP —g(e§9).

Since g(e?°) = g(e9°) = g(e9°) > g(e9), we can write it as:

WP > wPs > wPd > wPs (A.47)

With the help of 46 and 47, we have:

For the inequity averse supervisor (0 < Ag < 0.5):

by WOS_wOS A WOS_wOS
595 — 598 = 2T Wa) 0 5 595 > 595, 59 — 595 > AW WD) ¢
S_Wwos

As(WP
SPS > 899, 808 — 898 > AsWEZWIT) 5 g 05 > 505

For status seeker supervisor (0 > Ag):

0S 0S _ As(W5-wP9) 0S 0S QoS 0S _ As(WPS-wP9)
S2 - Sg —_— ?_AS 2 < 0 _> SQ < S3 3 S2 - Sl —_— i_)\s 2 <

OS_ywoSs X
0 — S95 < 895 and 95 — §95 = AW Wi) g _, gOS — §OS which mean

1—Xg
595 < 895 < SP5.

Note that for an other regarding supervisor, to make it sure that her participation

constraint is satisfied, we should have S?% —\g(S95—WP%) = SB. Since SP° > WO5:

73



For inequity averse supervisor with 0 < Ag < 0.5, we have Sz-os > SZB.
For status-seeker supervisor with Ag < 0, we have SiOS < SZB.

Lastly, it is quite straightforward to show that (CIC19%) is already satisfied and not

binding, since SO — (S5 — WOS) > 895 — Ag(S95 — WOS) and WOS > WS

Proof of Proposition 5: We have already explained the logic behind Proposition
5.a. and we know the reason behind the ranking in Proposition 5.b. from the proof of

proposition 4.1 and since Ag > 0 in this case.

We have no collusion constraints for (CIC1) and (CIC2). Thus, ¢ = 0 when A\g = 0.5.
Moreover, ignore (CIC3°%?) for the moment and take m = 0 too. We later show that
the solution of the problem satisfies (CTC3%5).

From 37, 38, 39 and 40 we have:
WP = g(e4) > WP? = g(e4%) = WP — g(e}) > W — y(e}?)
We know that €§® = €3 = €35 > €J-5. Then, we can also write:
WS > WS = WS > W9
Since SZO'5 = I/Vio'5, we also have:
595 > 95 = 505 > 509

Since S35 = W95 > S5 = W5 it is quite straightforward to see that (CIC3%?) is

satisfied already.
Moreover, since S35 = W35 > 5§95 = W5 we have:
S3 — 0.5(53 — Wg) >S4 — 0.5(54 — W4)

which means the supervisor always wants to hide the true information at state 4 and

acts like it is state 3, i.e. s4 = {0}.
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A.3 The Case of Inequity Averse, Symmetric Multiple Agents

Proof of Proposition 6: Consider that Agent A offers o (where a > 0.5) portion of
the side transfer and Agent B offers the remaining 1 — o portion. Then, we can write
the payoffs of the agents after they pay the minimum side transfer for the collusion at

state 1 as follows:

For Agent A: Wa — a(S1 — S2) —glez) — N (Wa — (1 — ) (S1 — S2) — (Wa — a(S1 — S2)))
=Ws — g(e2) — (@ + X (2a — 1))(S1 — Sa)

For Agent B: Wo—(1—a)(S1—S2)—g(ez) =X (Wo—(1—a)(S1—S2)— (Wa—a(S1—S52)))
=W —g(e2) — (1 —a) + X" (2a — 1))(S1 — S2)

Since a > 0.5 and A" > A", we have (a + X\ (2a — 1)) > ((1 — ) + X" (2a — 1)). Then,
it means payoff of agent A is smaller than payoff of agent B. Thus, if payoff of Agent
A is greater than or equal to Wi — g(e1), payoff of Agent B is greater than W; — g(eq).
On the other hand, a payoff for Agent B greater than or equal to W; — g(e1) does not
guarantee that payoff of Agent A is greater than or equal to W1 —g(e1). For example in
the case where payoff of Agent B is equal to W; —g(e1), payoff of Agent A is definitely
lower than W; — g(e;) and she does not try to shift from state 1 to state 2 via forming

a coalition.

The proof structure for collusion at state 4 is completely same with the one above.

Just change Sy, So, Wi, Wa with Sy, Ss, Wy, W3 respectively.

Proof of Proposition 7: Proof of proposition 6 implies that to prevent collusion
at state 1 and 4, the principal satisfies the collusion constraint for the agent who
pays higher portion of the side transfer when the agents provides the side payment
unequally. Then, (CIC3M4) for the case where agents pay side transfer in differing

amounts can be written as follows:

Wi —gler) — Wa + gles) + (a4 X (2a— 1))(S1 — S3) >0 (A.48)
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and (CIC3M4) when the agents pays the same amount of side transfer is as follows:

Wy — g(el) — Wy + g(eg) + %(Sl — Sg) >0 (A.49)

Since a > 0.5 and A" > 0, we have (o 4+ A (2a — 1)) > 2. Then we can write
Wi—g(er)—Watg(ez)+(a+X (2a—1))(S1—S2) > Wi—g(e1)—Wa+tg(ea)+3(S1—52) >

0. Thus, satisfying 49 always satisfies 48.

The proof structure for collusion at state 4 is completely same with the one above.

Just change S1, So, W1y, Wy with Sy, Ss, Wy, W3 respectively.
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APPENDIX B

TURKISH SUMMARY

Ekonomi alanindaki bir cok akademik makale, gercek hayatta karsilasilan problemleri
modellerken calismalarinda sadece kendi faydasimi diisiinen insanlar yaklagimina yer
vermektedir. Fakat bir ¢cok deneyin sonucu, etkilegimin oldugu bir ortamda insanlarin
kendi faydalarini hesaplarken bagkalarinin durumunu da goéz 6niine aldigl gergegini
sunmaktadir. Diger insanlarin konumu hakkindaki ilgi ve alaka, bireylerin sosyal bir

ortam igerisinde karar verme mekanizmalarinda énemli bir motivasyon faktoriidiir.

Sadece kendi faydasini diisiinen insanlar yaklagimu, Isveren-Denetci-Caligan tarzi stan-
dart hiyerarsi modellerinde de siklikla kullanilmaktadir. Bu duruma nazaran, ekonomi
literatiiriiniin hiyerarsi modellemelerinde ciddi bir teorik caligmayla sosyal tercihler
yvaklagimina gerekli ilgiyi gostermedigini diigiinmekteyiz. Sonug olarak bu tez calig-
masinda, bagkalarim durumunu da goz 6niine alan tercihlerin Isveren-Denetci-Calisan
tipi hiyerarsileri nasil etkiledigini arastirdik. Ozellikle de bu tiir tercihlerin hiyer-
arginin basamaklar1 arasindaki gizli anlagmalar iizerindeki etkisine ve igverenin denetgi

ve calisana sundugu optimal kontrat parametrelerini nasil degistirdigine odaklandik.

Bu ¢aligma ekonomi literatiiriiniin iki énemli bagligindan biiyiik 6l¢lide faydalanmak-
tadir. Bunlardan ilki Kontrat Teorisi olmakla beraber, daha cok bu alandaki Igveren-
Denetci-Calisan tarz: hiyerarsilere yogunlagmaktayiz. Ikinci literatiir ana baghgi olarak

da Sosyal Tercih Modellerini gosterebiliriz.

Hiyerarsi modellerinin baglangici olarak Tirole’iin (1986) literatiire yon veren makalesi
kabul edilebilir. Tirole (1986), kontrat teorisi igindeki standart gizli aksiyon problemine

gizli bilgi (calisma ortaminin verimlilik seviyesi) problemini de eklemis ve bu bilginin
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kontroliinii saglamak icin de klasik Isveren-Cahgsan modeline ara basamak olarak bir
Denetci kullanmigtir. Bdylece bir yandan {i¢ basamakli bir hiyerargi olugurken bir
yandan da gizli bilgiye sahip partiler arasinda (denetgi ve ¢ahigan) riigvete dayal gizli
anlagmalarin yapilmasi olasilig1 ortaya ¢ikmigtir. Tirole (1986), makalesinde bu gizli
anlagmalarin dogasini inceleyerek hiyerarsi ici rligveti onleyici optimal kontratlarin

yapisinin nasil olmasi gerektigini gosterir.

Sosyal Tercih modellerini incelerken 6ncelikli olarak bu literatiiriin temel taglarindan
Fehr ve Schmidt’in (1999) makalesinden yararlanmay: tercih ettik. Fehr ve Schmidt
(1999) sadece kendi faydasini diigiinen insan modelleriyle ¢elisen deney sonuglarini agik-
lamada fayda fonksiyonlar: i¢in egitsizlikten kaginma modelini kurmus ve bu konuda
basarili olmustur. Kendilerinin, sosyal tercihleri gésteren, iki oyuncu igin modelledik-

leri parca parga lineer fayda fonksiyonu agagidaki gibi belirtilebilir:

ui(z1, x2) = x; — aymax{x; — z;,0} — fymaz{x; — x;,0}, i #j

Burada a; > 0 ve 0 < §; < 1 sirasiyla oyuncu ¢ gerideyken ve ilerideyken esitsizlikten
kaginma parametrelerini gostermektedir. Ayrica bu fonksiyonda «; > §5; sart1 saglan-
maktadir. Bu durum kisinin gerideyken ileride olma durumuna gore egitsizlikten daha
kotii etkilendigini belirtmektedir. Neilson ve Stowe (2004) f; iizerindeki varsayimi
gevgeterek ileride olma durumunda insanlarin bundan keyif alabilecegini soylemis ve
Bi < 0 oldugu durumlar1 da gbz oniine almigtir. Bu tiir tercihlere sahip olan insanlari

statli arayan ve ya rekabetci oyuncular olarak adlandirabiliriz.

Yukarida belirtilenlere ek olarak Fisenkopf ve Teyssier (2016) de yaptiklari bir deneyde
insanlarin ya dikey (kisi kendinden iist basamaktaki bir bagka kiginin kazancini 6nemse-
mekte) ya da yatay (kisi kendiyle yakin seviyedeki bir bagka kiginin kazancini énemse-
mekte) sosyal tercihler gosterdiklerini ortaya koymuglardir. Bu ¢aligmaya gore insanlar
ayni anda tek bir tarafa odaklanmakta iki tarafi birden ayni anda dikkate almamak-
tadir. Biz de modellerimizi kurarken bu durumu goz 6niine aldik ve galigsanlarin ya
baglarindaki denetc¢inin ya da diger calisanin kazancini goz ¢niine aldigini, iki kisinin

kazanclarimi da aynm anda énemsemediklerini varsayiyoruz.
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Bu tezde kurdugumuz hiyerarsi modelleri Tirole’tin (1986) caligmasindaki gibi tiretken
parti olarak sadece caligani géz 6niine almaktadir. Belirli bir efor sarf eden caligan
isverene

r=0+e

seklinde bir kazang saglamaktadir. Caligan, sarf ettigi efordan kaynakl, g(e) kadar
fayda fonksiyonunda bir kayip yasarken igverenin kazanci olan z’ten ddedigi W kadar
bir maagi pozitif olarak fayda fonksiyonunda gozlemlemektedir. (Burada g tam olarak

konveks ve efor degeriyle artan bir fonksiyondur.)

Modellerimizde, denet¢i ¢aligma ortaminin verimlilik seviyesini, 6, gézlemlemekte ve
bunun hakkindaki raporunu igverene sunmaktadir. Denetgi gdzlemlerini yaparken her-
hangi bir efor sarf etmez ve herhangi bir gézlem maliyeti ile kargilagmaz. Caliganin
durumuyla benzer olarak denet¢i de igverenin kendi kazancindan édedigi S kadar bir

maas almaktadir.

Fehr ve Schmidt’in (1999) iki oyunculu esitsizlikten kaginmali fayda fonksiyonunu baz
alan modellerimizde, denetci ve ¢aliganin sadece 6denen maaglar1 goz o6niinde bulun-
durup efordan kaynakli maliyetleri dikkate almadigini varsayiyoruz. Buna ek olarak
denetci hiyerargide iist basamakta yer aldigindan denet¢i maaglarinin tiim bilgi durum-
larinda ¢aligan maagindan daha yiiksek oldugunu da farz ediyoruz. (Diger bir deyisle

S; > W,;.) Tiim bunlardan yola ¢ikarak ¢aliganin fayda fonksiyonunu

UW —g(e) = Aa(§ = W)

geklinde belirtirken denet¢inin fayda fonksiyonunu da

V(S —=Xs(S—W))

seklinde belirtmekteyiz. (Burada U ve V tiirevi her yerde alinabilen, tam olarak konkav
ve artan birer Von Neumann Morgenstern tipi fayda fonksiyonudur. Ayrica Agq ve
Ag strasiyla calisan ve denetcinin egitsizlikten kacinma parametrelerini gostermekte-
dir. Bunlara c¢aligan ve denet¢inin maag dagilimindaki adaletsizlige karsi hassasiyetleri

goziiyle de bakilabilir.)
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Hiyerarginin en iist basamaginda yer alan igveren, caligana iizerinde ¢aligacag projeyi
ayarlar ve denetci ile caligana 6nerecegi kontratlarin icerigini kendine en uygun gekilde
hazirlamaya ugragir. Isverenin riske karsi notr oldugunu kabul ettigimizden kendisinin

fayda fonksiyonu agagidaki sekilde yazilabilir:
r—S-W=04+e-5-W

Bu tezde kullanilan modellerin en 6nemli bilegenlerinden biri de gizli bilgi problemidir.
Modellerimizde isveren diisiik (0) ve yiiksek () diizey olarak iki farkli verimlilik
diizeyiyle karsi kargiya kalmaktadir; fakat kendisi bunlardan direkt olarak haberdar
degildir. Bu is icin denetciyi tuttugunu daha 6nceden belirmigtik. Caligan hangi ver-
imlilik altinda ig yaptigindan her durumda haberdar olmakta fakat denetci ise gdzlem-
leme gorevini her zaman bagarili olarak yerine getirememesinden kaynakl olarak bazi

durumlarda verimlilik diizeyi hakkinda bilgi sahibi olamamaktadir. Tiim bu anlatilan-

lar 1g1ginda (¢ harfi ile notasyonunu yaptigimiz) dort farkh durumla karsilasmaktayiz:
Durum 1: Hem ¢alisan hem de denetci diigiik diizey verimliligi 6 6grenir.

Durum 2: Calisan diigiik diizey verimliligi 6 &grenir. Denetci ise gozlem gérevinde

bagarisiz olur.

Durum 3: Calisan yiiksek diizey verimliligi 6 6grenir. Denetci ise gozlem gorevinde

basgarisiz olur.
Durum 4: Hem calisan hem de denetci yiiksek diizey verimliligi 6 6grenir.

Tim bu durumlar Zzz% p; = 1 sartini saglayan p; olasilikla ortaya ¢ikmaktadir.
Ayrica modelimizde, ¢aliganin denet¢inin ortamdaki verimlilik diizeyini gozlemleyip

gozlemleyemedigine dair bilgiye sahip oldugunu varsaymaktayiz.

Son olarak modelimizde olaylarm gerceklesme sirasmi belirtelim. Ilk olarak igveren,
denetci ve calisana hazirladigi kontratlart onerir. Denetci ve caligan, kendilerine uy-
gunsa bu kontratlari kabul eder ve bir sonraki agamaya gecilir. (Bu arada, kon-
trat gortismeleri sirasinda maaglar tiim partiler igin ortak bilgi haline gelmektedir.)

Kontratlarin kabul edilmesinden sonra caligan is basi1 yaparak ortamdaki verimlilik
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diizeyini 6grenir. Ote yandan bu bilgiyi gézlemlemeye calisan denetci, verimlilik
diizeyini 6grenir ya da 6grenemez. Daha sonra, ortaya ¢ikan durumlara gore denetci
ve ¢aligan gizli anlagma agamasina gegerler. Eger her iki partiye de pareto optimal
olan bir yan 6deme ayarlanabilirse taraflar arasinda riigvet alig verisi gerceklesir. Bu
agamanin sonucuna gore de igverenin kazang¢ miktar: belirli olur. Ayrica, yine bu asa-
manin sonucuna gore denetci igverene verecegi raporun (r) igerigini ayarlar ve raporunu
sunar. (Denet¢inin verimlilik diizeyini bagariyla gézlemledigi durumlarda bu bilgiyi gi-
zleme opsiyonuna sahip oldugunu belirtelim.) Son iki olaymn yaklagik ayni zamanda
gerceklestigi kabul edilebilir. En son agamada ise kontratlarin (ana veya gizli) sart-
larinin yerine getirilmesi yer almaktadir. Bir diger deyisle, isveren kazancini gordiikten
sonra ¢aligana W (x, 7, Ag, Aa)'yu, denetciye de S(x,r, Ag, Aa)’yi 6der. Ayrica riigvet
agamasinda gizli anlagmalar yapildiysa denet¢i ve ¢aligsan arasindaki yan transferler

t(x,r,As,A4) de bu son agamada gerceklestirilir.

Isverenin ¢ézmek zorunda oldugu problemin analizini yaptigimizda, éncelikle calisan
ve denetci arzinin rekabetci bir dogaya sahip oldugunu ve caliganlarin Wy kadar min-
imum kabul edecegi maasa ve U = U(Wj) kadar minimum kabul edebilecegi fayda
fonksiyonuna, denetgilerin ise Sy kadar minimum kabul edecegi maasa ve V = V(Sp)
kadar minimum kabul edebilecegi fayda fonksiyonuna sahip olduklarini goz oSniinde
bulundurduk. Bunlar dikkate alarak caligan ve denetginin katilim kisitlarini agagidaki

sekillerde yazabiliriz:

(APC) : EUW —g(e) = Aa(S—W))>U

(SPC): EV(S — As(S - W)) >V

Bu tezde yer alan modellerimizin hepsinde, igveren gizli aksiyon problemiyle karg:
kargiya kalmaktadir. Durum 1 ve 4’te igveren verimlilik diizeyi bilgisine sahip ola-
cagindan c¢aliganin harcadigl eforu kendi kazancina da bakarak hesaplayabilir; ama
Durum 2 ve 3’te igveren bdyle bir hesaplamay: yapacak bilgiye sahip degildir. Bu yiiz-
den, denetgi ortamdaki verimlilik diizeyini gdzlemleyemedigi zaman, igverenin ¢aligana

i¢inde bulundugu ortamin verimlilik bilgisini dogru aktarmasini saglamasi amaciyla bir
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tiir tegvik vermesi gerekmektedir. Tegvik kisiti olarak adlandirabilecegimiz bu durumu

asagidaki egitsizlik ile belirtebiliriz:

(AIC) : W3 — 9(63) — AA(S;), — Wg) Z W2 — g(€2 — AH) — /\A(SQ — Wg)

Bu tiir bir hiyerargide gizli anlagmalarin olabilecegini belirtmigtik. Bu durumdan kay-
nakli olarak igveren kontrat hazirlama problemini ¢ézerken gizli anlagma kisitlar: ile
de kars1 kargiyadir. Durum 1 (birinci olasi gizli anlagsma durumu) ve 4’te (ikinci olasi
gizli anlagma durumu), ¢aligan verecegi riigvetle denet¢iyi satin almayi ve denet¢inin
igverene bog rapor vermesini amaglayabilir. Durum 3’te (iigiincii olast gizli anlagma
durumu) ise denetci riigvetle ¢aligani satin almayi ve ¢alisanin Durum 2’de olduk-
larim sdylemesini amaclayabilir. Bu durum, denetginin yiiksek diizey verimliligi g6-
zlemleyememis olmasini diigiik diizey verimliligi gozlemleyememig olmasindan daha

biiyiik bagarisizlik olarak gérmesinden kaynakh gelmektedir.

Riigveti veren kiginin dikkate aldigt iki ana etmen vardir: Kargisindakini riigvet al-
maya ikna edebilmek i¢in en az ne kadar 6demesi gerektigi (¢,:n) ve kendisini zarara
sokmadan en fazla ne kadar riigvet ddeyebilecegi (fmqz). Isverenin gizli anlasmalar:
onleyebilmesi icin kontrat hazirlama problemini ¢ozerken asagidaki esitsizligi sagla-

mast sarttir (Gizli anlagma kisitlar:):

tmin 2 tmam = tmin - tma:p Z 0

tmin Ve tmaz 10 cesitli durumlarda incelenmesiyle igverenin gizli anlagmalar: énlemesi

i¢in agagida tamimladigimiz araglar: kullanmakta oldugunu soyleyebiliriz:
Denetci maaglar: araclari:

Birinci olast gizli anlagma durumu (CIC1) i¢in: ASjs = S1 — So

Ikinci olas gizli anlagma durumu (CIC2) icin: ASy3 = Sy — S3

Uciincii olast gizli anlasma durumu (CIC3) icin: ASsy = S3 — S5
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Caligan maaglar: araclar:

Birinci olasi gizli anlagma durumu (CIC1) i¢in: AWi9 = W) — Wo
Ikinci olas: gizli anlagma durumu (CIC2) i¢in: AWy3 =Wy — W3
Uciincii olast gizli anlasma durumu (CIC3) icin: AWsp = W3 — Wy

Tiim bu anlattiklarimizin 1g1ginda gizli anlagma kisitlarini agagidaki esitsizlikler gek-

linde yazabiliriz:

S1— As(S1—Wh) n Wi —g(e1) — Aa(S1 — Wh) -

IC1) :
(cren) 1—2)\g 14 2M4 -
Sy — Ag(S2 — W) N Wy — g(ea) — Aa(S2 — W)
1—2\g 14+2X4
Sy —As(Sa—Wy) Wy —gles) — Aa(Ss — Wy)
1C2): >
(c1e2) 1—2)\g + 1+2Xy -
S3 — Ag(S3 — W3) n W3 —g(e3) — Aa(S3 — W3)
1—2)\g 1+2X4
Sg — )\5(53 — Wg) W3 — 9(63) — )\A(Sg — Wg)

I : >
(C1C3) 1—2)\g + 1+2Xy -
SQ — )\5(52 — WQ) 4 WQ — 9(62 — AQ) — )\A(SQ — Wg)

1—2)\g 1+2X4

igverenin nihai amaci Oniindeki kisitlar1 dikkate alarak ve kontrat parametrelerini op-
timal gekilde ayarlayarak beklenen fayda fonksiyonunu maksimize etmektir. Diger bir

deyisle, igverenin agasidaki maksimizasyon problemini ¢6zmesi gerekmektedir:

(Sml/{(;-xe-) Zpl(ez + €, — Sl — WZ)

(2

s.t. (SPC),(APC),(AIC),(CIC1),(CIC2),(CIC3)
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Modellerimizin verdigi sonuglari incelerken Tirole’iin (1986) modelini kiyaslama nok-
tamiz alarak gikarimlarda bulunduk. Tirole’iin (1986) modeline Ay = 0 ve Ag = 0
alinarak ulasilabilir. Kiyaslama olgiitii olarak aldigimiz sonuglar1 incelemek isteyen

okurlarimiz Tirole’iin (1986) makalesine bagvurabilirler.

Tezimizde Ay > 0 ve Ag = 0 alarak caliganin denetginin maagini kendi fayda fonksiy-
onunda dikkate aldigi ve maasg egitsizliginden mutsuz oldugu durumu inceledik. Bu
vakada, denet¢inin ortamdaki verimlilik diizeyini bagariyla gozlemledigi durumlarda
caliganin 6deyebilecegi en yiiksek riigvet miktarinin kiyaslama noktamiza goére daha
diigiik degerlerde oldugu gorilmiigtiir. Ayrica, denetcinin basarisiz oldugu durumda
caligana vermesi gereken en diigiik riisvet miktarinda da kiyaslama noktasindakine
gore azalma vardir. Olasi tiim gizli anlagma durumlarim 6nlemede, ¢aligan maaglar
aracimn kendi bagina etkinliginde artma goriiliirken denetci maaglar: aracinin kendi

bagina etkinliginde azalma goriilmektedir.

Optimal kontrat kisminda en biiyiik degigim, igverenin caligan iizerinde indiikledigi
efor seviyelerinde gézlemlenmigtir. Eforlarin durumlara gore siralamasinda degigiklik
olmazken inceledigimiz vakada igveren her durumda kiyaslama noktasindaki degerler-
den daha fazla efor sarf ettirebilmektedir. Ayrica indiiklenebilen efor degeri, caliganin
maasg esitsizligine karg1 hassasiyeti arttik¢a daha da artmaktadir. Denet¢i maaginin du-
rumlara gore siralamasinda degisiklik olmazken Durum 1, 2 ve 3’teki maag: kiyaslama
noktasindakinden daha diigiiktiir. Durum 4’teki maasgin kiyaslama noktasina gore
pozisyonu ise belirsizdir. Caligan maaginin durumlara gore siralamasinda degigiklik

olmazken, maas seviyeleri ise kiyaslama noktasindakinden ytiksektir.

Bu vakada, igveren ya denet¢inin Durum 4’teki maasini kiyaslama noktasindan yiiksege
cikarmali ya da daha az yetenekli bir denetciyle anlagmak durumundadir. Ayrica,
denetci maaglar: aracinin etkinliginin azalmasindan dolay1 durumlar arasindaki denetci
maag fark: artmaktadir. Caligan maaglarinda ise Durum 1,2 ve 4’teki maaglar arasinda

agllma gozlemlenirken Durum 3 ve 4 arasindaki maag farkina ne oldugu ise belirsizdir.

Tezimizde Ay = 0 ve A\g # 0 alarak denetginin galiganin maagini kendi fayda fonksiy-
onunda dikkate aldigi durumu inceledik. Ag > 0 denetginin maag esitsizliginden ra-

hatsiz oldugu durumu belirtirken (esitsizlikten kaginan denetci), Ag < 0 de denetginin
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maag esitsizliginden hoglandigr durumu belirtir (statii arayan ya da rekabetgi denetgi).
Bu vakada, statii arayan denetci (Ag < 0) i¢in, denetginin ortamdaki verimlilik diizeyini
basariyla gozlemledigi durumlarda denetciye verilmesi gereken en diigiik riigvet mik-
tariin kiyaslama noktamiza gore daha diigiik degerlerde oldugu goriilmiistiir. Ayrica,
denetcinin bagarisiz oldugu durumda denetcinin Onerebilecegi en yiiksek riigvet mik-
tarinda da kiyaslama noktasindakine gore azalma vardir. Olasi tliim gizli anlagma
durumlarim énlemede, caligan maaglar: aracinin kendi bagina etkinliginde azalma go-
zlemlenirken denetc¢i maaglar: aracinin kendi bagina etkinliginde artma goriilmektedir.
Esitsizlikten kaginan denet¢i (0 < Ag < 0.5) i¢in ise yukarida belirttigimiz sonuglarin

tam tersinin gozlemlendigini belirtebiliriz.

Optimal kontrat kisminda en biiyiik degigim, igverenin ¢alisan iizerinde indiikledigi
efor seviyelerinde gozlemlenmistir. Egitsizlikten kaginan denetci igin, eforlarin durum-
lara gore siralamasinda degigiklik olmazken inceledigimiz vakada igveren her durumda
kiyaslama noktasindaki degerlerden daha fazla efor sarf ettirebilmektedir. Statii arayan
denetci i¢in ise eforlarin durumlara gére siralamasinda yine degigiklik olmazken igv-
eren her durumda kiyaslama noktasindaki degerlerden daha az efor sarf ettirmektedir.
Ayrica inceledigimiz vakada, indiiklenebilen efor degeri ¢alisanin maag esitsizligine karg

hassasiyeti arttikca daha da artmaktadir.

Esitsizlikten kacinan denetgi icin, en diigiik denet¢i maagt Durum 3’te goriiliirken Du-
rum 1, 2 ve 4’teki maaglarin kendi arasindaki siralamasi belirsizdir. Denetci maag se-
viyesi her durumda kiyaslama noktasindakinden daha yiiksektir. Statii arayan denetci
igin, en diigiik denetci maagi Durum 2’de goriilmektedir. Durum 4’teki maagin Du-
rum 1’deki maagtan daha yiiksek oldugu soylenebilirken Durum 3’teki maagin bu iki
durumdaki maaga gore pozisyonu ise belirsizdir. Denetci maag seviyesi her durumda

kiyaslama noktasindakinden daha diistiktiir.

Hem statii arayan denetci igin hem de egitsizlikten kaginan denetci icin caligan maaginin
durumlara gore siralamasinda degigiklik yoktur. Statii arayan denetci icin, galisan
maaglar1 aracinin etkinliginin zayiflamig olmasindan dolayr Durum 4, 1 ve 2 arasindaki
maag farklar daralirken Durum 3 ve 4 arasindaki maag farki ise geniglemektedir. Egit-

sizlikten kaginan denetgi icin ise ¢caligan maaslar aracinin etkinligindeki giiclenmeden
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kaynakli, Durum 4, 1 ve 2 arasindaki maasg farklar: artarken Durum 3 ve 4 arasindaki

maag farki azalmaktadir.

Egitsizlikten kaginan denet¢i vakasinda, denet¢inin maas esitsizligine olan hassasiyeti
belirli bir egige geldiginde (modelledigimiz lineer durumda bu deger 0.5 bulunmugtur)
denet¢inin bagariyla ortamdaki verimlilik diizeyini gézlemledigi durumlarda ¢ahiganin
denetciyi riigvetle gizli anlagmaya ikna etmesi imkansiz hale gelmektedir. Bu ug vakayi
ayrl bir parantez acip 6zel olarak inceledigimizde denetcinin katilim kisitini saglamada
en efektif yéntemin caliganin maaginmi her durum icin denetcinin maagina esitleninceye
kadar artirmak oldugu goriilmiistiir. Bu yaklasim 1siginda baktigimizda, calisan ve
denetci maaglarinin en yiiksek seviyeye Durum 3’te, en diigiik seviyeye ise Durum
2’de ulagtigini ve Durum 4 ve 1’deki maaglarin birbirine egit oldugunu goriiriiz. Ayrica
(CIC3)’tin de bu vakamn ¢oziimiiyle kendiliginden saglandigini ve igverenin denetc¢iden
aldig1 bilginin {s; = 0, s2 = s3 = s4 = 0} yapisinda oldugunu, yani igverenin hig bir
zaman denetciden yiiksek verimlilik diizeyi bilgisine erigemedigini de gézlemlemekteyiz.
Bu durumu, denetginin tamamen galigan ¢ikarina kararlar vermesi olarak algilamakta

bir sakinca olmadigina inaniyoruz.

Bu tezde son olarak da hiyerarginin en alt basamaginda birden fazla, simetrik yapi-
daki egitsizlikten kacinan ¢aliganin oldugu vaka incelenmigtir. Eisenkopf ve Teyssier’in
(2016) makalesine uygun olarak bu vakada sadece yatay sosyal tercihlerin gergeklestigi
durum analiz edilmigtir. Calisanlarin denet¢iyi gizli anlagmaya ikna etmek icin gereken
yan 6demeyi farkh oranlarda 6dedigi durumlarda, igverenin yiiksek oranda 6demeyi
yapan calisanimn gizli anlasma kisitini saglamas: yeterli ve gereklidir. Ote yandan igv-
erenin, calisanlarin denetgiyi riigvete yanagtirmak icin gereken yan 6demeyi egit mik-
tarda paylagtiklart durumda gizli anlagsma kisitini saglamasi takdirinde, caliganlarin
yan 6demeyi degisik oranlarda paylagtiklar: olabilecek tiim diger 6deme senaryolarinin
bu kisit1 da saglanmig olur. Bu yiizden igverenin gizli anlagmalarin yapilmasim 6n-
lemede asil hedeflemesi gereken durum ¢aliganlarin denetciye teklif edilen yan 6demeyi
yari yariya paylagtign durumdur. Bu bulgulara ek olarak, simetrik ve egitsizlikten
kacinan bu caliganlarin sayisinin artmas: halinde, denet¢inin basgarisiz oldugu durum-
larda gizli anlagmalar1 6nlemek kolaylagirken basarili oldugu durumlarda ise riigvet

aktivitelerinin 6niine ge¢mek zorlagmaktadir.
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Sonug olarak, sosyal tercihlerin ¢aliganlarin ve denet¢inin riigvet teklif etme veya riigvet
alma yatkinliklarim etkiledigi acikca goriilmektedir. Ayrica, bu tiir tercihler igverenin
gizli anlagsmalar: 6nlemede kullandigr araglar: da etkilemektedir. Caliganin esitsizlik-
ten kacinan yapida oldugu vakada, igveren bu durumdan faydalanarak caligana daha
fazla efor sarf ettirebilmektedir. Denetginin statii arayan yapida oldugu vakada in-
diiklenen efor seviyeleri azalirken kendisinin egitsizlikten kacan yapida olmasi halinde
efor seviyeleri ylikselmektedir. Denetcinin veya calisanin degigik durumlardaki fayda
seviyeleri arasindaki siralama her durumda ayni kalirken maaglarin siralamasi fayda
fonksiyonlarinin yapisindaki farkhiliklardan dolayr degigsmektedir. Bazi vakalarda, igv-
eren daha az yetenekli insanlarla calismak durumunda kalabilmektedir. Isverenin
riigveti 6nlemede kullandigr araclarin efektifligindeki degigiminden dolayi, durumlar
arasindaki maag araliklar1 daha genis ya da daha dar hale gelebilmektedir ve bu sonu-
cun riskten kacinan partiler iizerinde etkileri oldugu agiktir. Hiyerarginin basamaklar:
arasinda maas degerlerinin birbirine yaklagmasi, denetcinin veya ¢aliganin egitsizlikten
kacginan tipte oldugu vakalarda goriilmektedir. Bu durumun en ug sekli, denetcinin
maag adaletsizligine hassasiyetinin belirli bir esige ciktigi noktada gozlemlenmistir

(Modelimizde bu deger 0.5’tir).

Tezimizi bitirirken modellerimizin gelecek caligmalar i¢in nasil daha iyi hale getirilebile-
cegine deginecek olursak izlenecek yollardan birinin degisik hiyerarsi tiplerinde sosyal
tercihlerin nasil etkilegimler gosterecegine bakilmasi oldugunu sdyleyebiliriz. Modeller-
imizde maasg egitsizligine hassasiyetler ortak bilgi olarak alindigindan, bu parametrenin
aslinda belirsiz olduguna dayali daha gercege yakin modeller de dnemli bir caligma
alan1 olabilir. Birden fazla ¢aliganin oldugu vaka icin, maag olarak 6nde olan ¢aligani
rekabetci olabilecek sekilde de modellemek ya da modelde asimetrik yapida ¢aliganlar
kullanmak bu c¢aligmadaki yapilanlari ekonomi literatiiriine daha yararli hale getire-
bilir. Son olarak, denetciye de iiretkenlik gorevi yiiklemenin modelleri ¢cok daha ilging
hale getirecegini belirtmekteyiz. Bu tiir bir yaklagim, igverene hiyerarsideki partilerin
isteklerini kargilamada daha fazla secenek sunarken bir yandan da onciil gizli anlag-

malarin gerceklesmesi olasiligini da modellere eklemektedir.
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APPENDIX C

TEZ FOTOKOPISI iIZIN FORMU

ENSTITU

Fen Bilimleri Enstitiisii

Sosyal Bilimler Enstitiisii
Uygulamali Matematik Enstitiisii
Enformatik Enstitiisii

Deniz Bilimleri Enstitiisii
YAZARIN

Soyad :

Adr

Boliimii ;

TEZIN ADI (Ingilizce) :

TEZIN TURU : Yiiksck Lisans

HnEn

Doktora

. Tezimin tamamindan kaynak gosterilmek sartivla fotokopi alinabilir.

. Tezimin ig¢indekiler sayfasi, 6zet, indeks sayfalarindan ve/veya bir
boliimiinden kaynak gdsterilmek sartiyla fotokopi alinabilir.

. Tezimden bir bir (1) w1l siireyle fotokopi alinamaz.

TEZIN KUTUPHANEYE TESLIM TARIHI:
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