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ABSTRACT

INEQUITY AVERSION IN THREE LEVEL HIERARCHIES

TEL, Muhammed
M.S., The Department of Economics
Supervisor: Assoc. Prof. Dr. Serkan KUCUKSENEL

February 2022, 64 pages

This thesis studies the impacts of wage differences between employees and their immediate
superiors in the principal-supervisor-agent framework. It integrates Fehr and Schmidt's (1999)
inequity aversion approach into Tirole's (1986) three-level hierarchical model. Due to the
inequity averse employees, we observe alterations in the optimal contract parameters as well
as the collusion structure. If the supervisor’s sensitivity to being behind the principal is higher
than the agent’s sensitivity to being behind the supervisor, the effort level induced by the

principal is lower.

Keywords: Inequity Aversion, Other-Regarding Preferences, Three Level Hierarchies,

Optimal Contract Design, Collusive Behavior
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UC KATMANLI HIYERARSILERDE ESITSIZLIKTEN KACINMA

TEL, Muhammed
Yiiksek Lisans, Iktisat Boliimii

Tez Yéneticisi: Dog. Dr. Serkan KUCUKSENEL

Subat 2022, 64 sayfa

Bu tez, ¢alisanlar ve onlarin birinci dereceden tistleri arasindaki ticret farkliliklarinin etkilerini,
igveren-denetgi-calisan ¢ergevesinde incelemektedir. Fehr ve Schmidt'in (1999) esitsizlikten
kacinma yaklagimini, Tirole'iin (1986) ii¢ katmanli hiyerarsik modeline entegre eder.
Esitsizlikten kaginan ¢aligsanlar nedeniyle, optimal s6zlesme parametrelerinde ve gizli anlagma
yapisinda degisiklikler gozlemliyoruz. Eger denet¢inin igverenin gerisinde kalma hassasiyeti,
calisanin denetcinin gerisinde kalma hassasiyetinden yiiksekse, isverenenin elde edecegi efor

seviyesi daha diisiik olacaktir.

Anahtar Kelimeler: Esitsizlikten Kaginma, Sosyal Tercihler, U¢ Katmanli Hiyerarsi,

Optimal Kontrat Dizayni, Gizli Anlagmalar
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CHAPTER 1

INTRODUCTION

Collusive behavior is a natural phenomenon in organizations. In all types of organizations,
individuals might collude with other parties for their own interest to increase their earnings.
For instance, a government officer might accept bribes to not prosecute the guilty parties,
or alternatively, an employee in a commercial organization might want to earn more while
working less. Studies focusing on understanding, analyzing, and solving this problem mostly
follow the self-interest approach. This assumption is based on the fact that individuals only
consider themselves. They are not concerned with the possessions and situations of others. In
this sense, numerous studies are performed to prevent collusion between parties based on the

self-interest approach.

Tirole (1986) added the supervisor to the organizational form which was initially constructed
as principal-agent network, taking into account the sociological studies in his work, which
is one of the reference points for our thesis. Thus, principal-supervisor-agent organization
known as three-level hierarchy was born. However, in his seminal framework, although he
considered the relationship between the parties, they were only driven by self-interest. Hence,
he omitted the effects of interacting parties in his model. Similarly, the standard literature

examining the principal-agent framework has also used only the self-interested parties.

Based on the fact that the self-interest approach is lacking the required level of complexity
to address real-life problems, some models such as the ones in Itoh (2004) and Giebe and
Giirtler (2011) incorporated other-regarding preferences. However, these studies were not
inclusive enough to create a theoretical structure. Hence, designing an optimal contract for
the three-level hierarchy with the inclusion of other-regarding preferences is a vital concept

to be contemplated.



Kucuksenel and Saygili (2019) considered that the self-interest method is not sufficient to rep-
resent real-life problems and advanced the analysis by adding other-regarding preferences into
a hierarchical model in their work. They upgraded Tirole’s (1986) framework with a structure
in which an employee does not only think about herself but also considers another employee.
Their aim was to examine how other-regarding preferences affect the three-layer hierarchy,
namely principal-supervisor-agent, in organizational form. The impacts of this structure on
optimal contract design were explored in their study. This thesis is built on their work by cov-
ering additional aspects in the three-layer hierarchy. We consider the organization as a whole
and examine not only the employees, the supervisor and the agent, but also the owner of the

firm, the principal, in our model in terms of the inequity aversion approach.

Campbell and Kamplani (1997) show that an employee does care about the status of her co-
worker in terms of inequality and is affected by this situation in their empirical study. Taking
these into account, Kucuksenel and Saygili (2019) introduce the other-regarding preferences
to Tirole’s (1986) framework to investigate its effects on the tendency for collusion. When
implementing this, the supervisor’s and the agent’s utilities are constructed by considering
other-regarding preferences. Due to its convenience, Fehr and Schmidt’s (1999) utility func-
tions are used in their work. In this way, they examine how the wage differences between the
supervisor and the agent influence the general structure. That is, the effort level induced by
the principal, the supervisor’s and the agent’s wage are examined in the perspective of design-
ing an optimal contract, therefore, adding additional complexities in comparison to Tirole’s

(1986) benchmark case.

Eisenkopf and Teyssier (2016) suggest that an agent tends to compare her situation with her
superior’s in their experimental work. We believe it is compatible with real-life considering
that an individual does care not only herself but also her superior’s condition in an organiza-
tion. At this point, the following question comes to mind. How can an organization function
properly when subordinates are conflicting with their superiors? In this thesis, we try to find
the answer to this question. We believe that this point of view will be beneficial for us in

understanding today’s problems.

In the light of the Kucuksenel and Saygili’s (2019) approach, individuals who care about the

others, and Eisenkopf and Teyssier’s (2016) vertical other-regarding preferences, the self-



comparison with the superior, this thesis is modeled such that a subordinate has inequity aver-
sion approach towards her immediate superior. Since Tirole’s (1986) hierarchical structure has
three parties which are the principal, the supervisor, and the agent with a vertical relationship
between them, we analyze these other-regarding preferences and their consequences based on
Tirole’s (1986) work. In other words, we examine a structure in which the agent compares

herself with the supervisor as well as the supervisor compares herself with the principal.

Our main addition to the earlier work is introducing a supervisor with inequity aversion ten-
dencies towards her superior, the principal. Kucuksenel and Saygili (2019) do not include
the principal in terms of other-regarding preferences in their work. We think that the super-
visor’s desire to get the same level of wage as the principal is of equal importance to the
agent’s willingness to get the same level of wage as the supervisor. Therefore, we combine

other-regarding preferences in the totality of the three-layer hierarchy.

The introduction of a supervisor comparing her wage with the principal’s wage has implica-
tions for the amount required for collusion between the agent and the supervisor. Due to the
utilities coming from the inequity aversion part, the amount the agent transfers to the super-
visor in cases in which the agent is the briber side declines in comparison to the self-interest
case. However, it is recognized that the supervisor is more prone to collude. In an opposite
case in which the supervisor is the briber side, we observe a similar pattern as in the first case.
That is, the supervisor is more reluctant and the agent is more prone to collude in comparison
to Tirole’s (1986) benchmark case. The components that should be taken into consideration
by the principal such as the effort level, the agent’s wage, and the supervisor’s wage are also
altered. However, the rankings of these components in different states have similar character-
istics as in the self-interest case. Consequently, the inequity aversion approach matters in the

principal-supervisor-agent framework.

Literature is reviewed in the next chapter. Afterward, we construct our main model which is
Tirole’s (1986) framework employing Fehr and Schmidt’s (1999) utility functions. In Chapter
4, we investigate the impact of the supervisor who is inequity averse towards the principal in
light of designing an optimal contract. Due to hidden action and information problems, the
focus is to solve the principal’s problem when she aims to design a coalition-proof contract.

Our results are provided and compared with the self-interest case which has no other-regarding



preferences. After briefly discussing the inequity averse agent case, the results regarding the
general solution are analyzed. In the condition in which an organization has both inequity
averse agent and inequity averse supervisor, the total impact is investigated. Lastly, we sum-
marize key points and refer to possible future studies in Chapter 5. All proofs are gathered in

the Appendix.



CHAPTER 2

LITERATURE REVIEW

In the broadest sense, the related literature for our thesis can be sub-categorized into two
fields. One of them is the contract theory, which is associated with three level hierarchies and
subheadings. The main concern of it is to design an optimal contract and provide necessary
incentives to ensure the proper functioning of organizations. Another area is other-regarding
preferences which examine the effects of interacting parties. In our work, the focus is on the
concept of inequity aversion with a bottom-to-top approach, relating to less paid parties in an

organizational structure.

The review of related literature should start with the contract theory. In vertical hierarchies,
the first theoretical analyses are done in models consisting of the principal and the agent. Ti-
role’s (1986) seminal study contributes to this field by adding a supervisor with an aim of
monitoring the agent and her environment on behalf of the principal. Due to hidden action
problem stemming from the fact that the effort level exerted by the agent is not observed by the
principal and hidden information problem resulting from that the productivity level is not ob-
served perfectly by the principal as well as the possibility of collusion between the supervisor
and the agent, the studies focusing on contract theory become even more important. Adding a
supervisor into principal-agent framework induces collusion possibilities between employees,
the supervisor and the agent. To prevent this new condition, the incentive mechanisms are ex-
panded in the literature. After this contribution, the significant number of studies followed in

his footsteps.

Kofman and Lawarree (1993) argue whether assigning an external supervisor (auditor) is ben-
eficial for the organization or not. In their study, the external supervisor is assumed to not

collude. Her goal is to keep an eye on the internal supervisor. Although they are trustworthy,



their knowledge about the progress of the work is not as extensive as the internal supervisor.
As aresult, they conclude that the effect of using an external supervisor for the organization is
ambiguous. They also reveal that assigning random external supervisors for the organization

may improve the conditions in the search for designing an optimal contract.

The importance of the role of the supervisor is also analyzed by Strausz (1997). He investi-
gates two cases namely either the principal monitors the agent herself or hires a supervisor for
this task. He shows that assigning the task of monitoring the agent to the supervisor is prof-
itable for the principal. Besides, the incentives can be adjusted more appropriately by hiring

a supervisor.

Kofman and Lawarree (1996) introduce honest and dishonest supervisors in another work. It
is assumed that the principal cannot differentiate these types. Due to these different profiles,
the situations of deterring and allowing collusion are costly in different dimensions. In other
words, if the principal allows collusion, dishonest supervisors benefit from this situation and
it negatively affects the principal. However, if the principal prefers to deter collusion, both
honest and dishonest supervisors have to be paid more. They show that if the punishment set

by the principal is high enough, the principal always finds it optimal to allow collusion.

Supervision costs and the ex-ante collusion possibility are introduced to Tirole’s (1986) bench-
mark by Bac and Kucuksenel (2006). Unlike the basic model, the supervisor has a cost burden
when monitoring the agent. By defining the situation of collusion in the benchmark model as
ex-post collusion, ex-ante collusion is described as closing the supervisor’s eye by the agent.
That is, the supervisor is offered a bribe by the agent at first not to monitor her. They show that
when the monitoring cost the supervisor faces is small and the probability of the supervisor’s

observing the true nature of productivity level is large, ex-ante collusion can be ignored.

When it comes to other-regarding preferences, another related literature, Fehr and Schmidt’s
(1999) inequity aversion concept is significant in the aspect of adopting the distributional ap-
proach. For two actors, the linear utility function is constructed to show their other-regarding
preferences. Their mathematical approach can be easily employed in other fields due to its

simplicity and tractability.



Itoh’s (2004) paper is also a significant one that aims to combine other-regarding preferences
with principal-agent relations by fundamentally considering the inequity aversion approach.
In the vertical hierarchical perspective, when the agent does care about the principal’s well-
being, the principal is generally affected badly by this attitude. On the other hand, if the
organization has multiple agents who care about each other, this situation is exploited by the

principal for her own benefit while designing an optimal contract.

Dur and Glazer (2008) analyze that a worker envying her employer in principal-agent model.
The agent is in dilemma since increasing her effort may enrich the principal. The participation
constraint of the agent is tightened because of envy. Therefore, either a higher wage or a lower
effort level exerted by the agent is induced. They suggest that it is optimal for the principal to

share the profit with the agent.

Eisenkopf and Teyssier (2016) show that if the principal is generous to the agents and spec-
ifies the strict separation regarding the conditions of the winner and the loser, higher effort
levels are exerted by the agents in their experimental work, a tournament with a principal and
two agents. More importantly, they illustrate that an agent does not show horizontal other-
regarding preferences and vertical other-regarding preferences at the same time. That is, an

agent either focuses on the principal or the other agent.

By considering past studies’ insights, Kucuksenel and Saygili (2019) employ other-regarding
preferences into the three-level hierarchy network in the aspects of the theoretical structure.
Their major focus is to investigate the relationship between collusive behavior and optimal
contract by examining the inequity aversion theory. The supervisor and the agent are con-
sidered as co-workers in their work and their opinions respective to each other are taken into
account. They report that collusive behavior is altered by other-regarding preferences. More-
over, higher effort levels can be induced by the principal due to the inequity averse agent.
Besides, based on the different statuses of the supervisor, the effort level exerted by the agent

may differ.

Lastly, other-regarding preferences might be considered as human-specific motivations. Indi-
viduals may think these approaches can only be seen in humans. However, Brosnan and de
Waal (2003) demonstrate that it is not unique to humans in their experimental study. When

facing an unequal reward distribution, negative responses are given by primates. If a partner



gets a higher reward for equal effort, monkeys react with anger to this situation. In this sense,
it can be claimed that concern for another’s condition is an important factor for understanding

the interacting parties.



CHAPTER 3

THE MODEL

Methodologically a similar approach as Kucuksenel and Saygili’s (2019) work was applied in
this thesis. Fundamentally, this work is based on Tirole’s (1986) principal-supervisor-agent
relationship studies. Fehr and Schmidt’s (1999) work which provides the inequity aversion
concept was also integrated into the model to further investigate the inequity aversion rela-
tionship between the agent at the lowest tier of hierarchy and the supervisor at the middle tier
as well as the inequity aversion relationship between the supervisor and the principal at the

highest tier.
To begin with, we specify Tirole’s (1986) organizational form.

To mention the parties, Tirole’s (1986) basic model consists of three parties, namely are the
agent, the supervisor, and the principal. The principal is the owner of the firm. Therefore,
she is at the highest tier of the hierarchy. According to this model, the goal of the principal is
getting the maximum effort from the agent. Due to a hidden action problem (will be explained
in detail later), the principal assigns a supervisor to monitor the agent with the expectation of
maximum performance. However, this action creates the possibility of collusion between
the agent and the supervisor. In order to be able to solve this problem, the principal has to
adjust the wages of the agent and the supervisor and get the optimal solution with appropriate

distribution.

In Tirole’s (1986) benchmark, the only productive unit in the hierarchy is the agent. She
exerts effort which can be denoted as e > 0 in producing units. The environment also adds
an additional productivity parameter 6 linked to technology that creates a hidden information
problem. Therefore, output « is created by adding effort level and the productivity parameter

as:



r=0+e

The agent is paid a wage denoted as WW by the principal. On the other hand, the agent gets
disutility when she exerts effort in the process of production. This disutility in monetary terms

can be denoted as:

g(e) and g(0) = ¢'(0) = 0.

where g(e) is strictly convex and strictly increasing.

Another party in this structure is the supervisor. Her main objective is to monitor the agent
and the environment. Since the environment determines 6, the principal has to understand
its true nature of it. It is important to note that the supervisor performs this job on behalf of
the principal. When the supervisor monitors the agent, it is assumed that the supervisor does
not exert any effort. Therefore, inspecting the agent does not have any cost burden on the

supervisor. In this model, the supervisor gets paid S by the principal.

Output z is taken by the principal. Therefore, it can be considered as her wage. She pays the
wages to the agent and the supervisor. We assume that the one who is hierarchically above gets
a higher wage than the hierarchically lower ones in all states as in Kucuksenel and Saygili’s
(2019) work. This assumption is realistic and simple while constructing our model. We also

believe this is compatible with real life. Hence, i.c.,

0+e>S>W

While establishing this model, we follow a similar method to Kucuksenel and Saygili’s (2019)
work. In their study, they examine the other-regarding preferences between the agent and the
supervisor based on Tirole’s (1986) benchmark. However, we add the principal and addition-
ally analyze the hierarchy with a bottom to top approach in terms of inequity aversion. In our
analysis, the agent focuses on her own payoff and the payoft of her interacting superior who
is the supervisor. Similarly, in the case of the supervisor, the focus is her own payoff and

the payoff of her interacting superior who is the principal. From now on, when the inequity

10



averse agent or the inequity averse supervisor are mentioned in our study, we refer to these

relationships.

The utility of the agent includes her wage minus the cost in her effort (W-g(e)) and the wage
comparison with the supervisor as a disutility. That is, (S-W). The utility of the supervisor
includes her wage (S) and the wage comparison with the principal as a disutility. That is,

@+e—09).

We decide to compare the gross wages excluding the effort costs and the wage payments as
Kucuksenel and Saygili’s (2019) work. As Cato (2013) and Neilson and Stowe (2010) nicely
capture, individuals are more prone to compare direct wages instead of taking into account
the effort levels or any kind of cost burden. Moreover, the parties may experience difficulties
in assessing how much other participants work or whom they pay to. Hence, this information
asymmetry may lead to some confusion when setting up the model. Another point is that
Tirole’s (1986) structure assumes the effort level exerted by the agent cannot be detected by
the principal. Given this assumption, it is expected that a low tier employee cannot observe
her superior’s effort level and any cost she has perfectly. As a result, since we think this is
more applicable in comparing wages, we model our thesis in this way with only considering

gross wages.

The utility function of the agent who is inequity averse towards the supervisor is represented

by employing Fehr and Schmidt’s (1999) approach as:

UW —g(e) — Aas(S —W))

The utility function of the supervisor who is inequity averse towards the principal is repre-

sented by employing Fehr and Schmidt’s (1999) approach as:

V(S —Asp(0+e—25))

U and V are Von Neuman Morgenstern utility functions whose attributes are increasing, dif-

ferentiable and strictly concave including U’(0) = oo and V’/(0) = oc.

11



Mg is the inequity aversion parameter between the agent and the supervisor from the point
of view of the former. A\gp is the inequity aversion parameter between the supervisor and
the principal from the point of view of the former. We will focus on the inequity aversion
part in the utilities from the perspective of weighted sum regarding A 45 and Agp to simplify
and satisfy the participation constraints. i.e., 0 < Ags < land 0 < Agp < 1. It can be
interpreted as the agent does not prefer being behind the supervisor and the supervisor does
not prefer being behind the principal. It boils down to that as these parameters increase, the
agent and the supervisor get more disutility. That means they are more sensitive to wage
differences between their superiors and their own. If A4g and Agp decrease, they are less
sensitive to wages differences. It is constructive to express that if Ay = 0 and Agp = 0, our

model has the same features as Tirole’s (1986).

Due to the possibility of different states (will be explained later) in this environment, it is
plausible to use the notion of the expected utilities while constructing all parties’ payofts. The
person at the top of the hierarchy, the principal, is risk-neutral. The arrangements are made
by her in the organization regarding assigning, taking the output and paying the wages. These

functions can be written as:
EU(W —g(e) — Aas(S —W)) for the agent
EV(S—Asp(@+e—29)) forthe supervisor

E(x—S—-W)=E@+e—S—W) fortheprincipal

The agent and the supervisor have reservation wages Wy and Sy respectively. These wages
correspondto U = U (W) and V = V (Sp). We combine these to get the individual rationality

constraints:

EU(W —g(e) = Aas(S=W)) =2 U

<l

EV(S—Asp(0+e—295)) >

To specify hidden information problem, the level of exerted effort by the agent cannot be

detected by both the principal and the supervisor. i.e., The agent is the only one who knows

12



her effort level. The effort level is determined by the agent after the productivity level arises.
However, the environment determines the productivity levels which can be either low level 6
or high level # where 0 < § < 6, and A = § — . Since the agent always knows about the
productivity level and her effort level, we have four possible states based on the capability of

the supervisor witnessing the productivity levels. Briefly;

State 1: ¢ is observed by both.

State 2: 6 is observed by the agent. The supervisor fails to observe it.
State 3: 0 is observed by the agent. The supervisor fails to observe it.
State 4: 0 is observed by both.

The low productivity level § and the high productivity level § are common knowledge as well
as their probability of occurrence. Moreover, one of these four possible states ultimately must
happen in this environment. Therefore, sz p; = 1 where p; is the probability of a state

arising.

Finally, the situation in which the supervisor succeeds or fails in observing is known by the

agent.

To mention timing, the sequence of events starts with a contract offered by the principal spec-
ifying the wages of the agent and the supervisor. They are considered as the functions of
observable variables. These variables are x, A 45, Asp and the report the supervisor prepares
for the principal, r. It is assumed that x, A 45, Asp and r are common knowledge for all ac-
tors. When the contract is offered by the principal, the agent’s and the supervisor’s wages are

common knowledge as well. It is regarded as the main contract.

After the contract is confirmed by the agent and the supervisor, the possibility of side transfers
arises between them. For side transfers to be implemented, it should be Pareto optimal for both.
The function of side transfers has similar features to the previous one. Side transfers can be

observed by the agent and the supervisor, however, not by the principal.

The supervisor’s report can take two values which are either empty » = ¢ or r = 6. She can

conceal the information from the principal. However, she cannot fabricate it. That is, when 0

13



is observed by the supervisor successfully, she may prefer not to report it to the principal, or
it must be true. When the supervisor reports the productivity level, the principal counts on it.
Therefore, it is fair to assume that it is credible for the principal. On the other hand, if she fails
while observing, then, it should be empty r = ¢. As explained earlier, the effort level is only
known by the agent herself. The claims of the agent in terms of the productivity level cannot

be thought of as credible.

After accepting the contract, 8 is determined by the agent and she decides what her effort level
would be. Since 6 and e become evident, this situation means that the output x is produced.

Then, the supervisor decides on how to report. After that, we observe what the state is.

Finally, we witness the execution of the contract. The wages of the agent and the supervisor
are paid by the principal. If possible, we may see side transfers between the agent and the

supervisor according to the choices they make.

We will refer Tirole’s (1986) result in which the principal knows the true nature of the pro-
ductivity level and the effort level exerted by the agent. By doing so, it will be used when we

clarify our results.

To specify first best solution, at the end of this section, we know it from Tirole’s (1986) work
which has self-interested parties, that is, A 45 = 0 and Agp = 0, that without hidden action and
information problem, the supervisor is not required by the principal. That means the supervisor

gets Sp which is her reservation wage in all states. We can write the principal problem as:

maa{0+e — g(e)}

It can be easily recognized that g’(e*) = 1 for both productivity levels. Besides, the agent
wage should be W = Wy + g(e*) in all states. When we solve the principal’s problem in our

model, ¢’'(e*) = 1 will be basically the reference point for our structure.
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CHAPTER 4

ANALYSIS OF THE PRINCIPAL’S PROBLEM

We explained the general structure of our model in the previous chapter to comprehend how
it works in an organizational form. The main concern of the model is to design an optimal
contract for the principal since she is not able to grasp the agent’s actual effort level and the
productivity parameter the environment determines. Hence, the supervisor is hired by the
principal to inspect the agent. However, as the productivity parameter § may have different
values and this circumstance generates a moral hazard problem, the principal needs to rule
out the possibility of collusion between the agent and the supervisor. Therefore, having an

optimal contract for the principal, the constraints should be introduced to our model.

When the principal intends to have an optimal contract, her goal is to get maximum effort from
the agent and pay the lowest possible wages to the agent and the supervisor. Meantime, she
should also prevent the possible collusion between the agent and the supervisor. Hence, the
participation constrains, the incentive compatibility constraint and the collusion constraints
should be added when analyzing the principal’s maximization problem. She wants to maxi-

mize her utility subject to these constraints.

Up to now, we establish our model based on Tirole’s (1986) work employing Fehr and Schmidt’s
(1999) approach. In Tirole’s (1986) benchmark work, the agent and the supervisor are self-
interested, i.e., Ay = 0 and Agp = 0. That can be summarized as their utilities only depend
on their wages and the cost of effort levels. They do not care about what the other person has.
Kucuksenel and Saygili (2019) expand this model and add the other-regarding preferences be-
tween the supervisor and the agent. That is, the agent does care the supervisor’s wage and the
supervisor does care the agent’s wage in terms of the inequity aversion and the status seeking

approaches. However, with our model, we additionally approach the situation in a way that
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the supervisor cares the inequity aversion relationship towards the principal in her payoff in
our structure. After solving the principal’s problem in our model, we will compare our results

with Tirole’s (1986).

Before investigating the general solution of the principal in our model, we believe that it is
useful to examine the effects of the inequity aversion parameters separately. Firstly, the agent
is the only inequity averse and the supervisor is the self-interested, Aag # 0 and Agp = 0.
While the agent compares her wage with the supervisor’s wage, the principal’s wage is not
considered by the supervisor. Secondly, the supervisor is the only inequity averse and the
agent is the self-interested, Ay = 0 and Agp # 0. The supervisor does care the difference
between her wage and the principal’s wage. However, the agent only considers herself. By
doing so, we will see the effects of these parameters separately. Moreover, this approach will
allow us to look at the model from a broader perspective. Afterward, when examining the
model, we will consider how these inequity aversion parameters are related. Since the first
case was analyzed by Saygili (2016), we will not repeat it in our study. However, before we
solve our model in which the agent and the supervisor both are the inequity averses, Saygili’s

(2016) results will be mentioned.

4.1 The Inequity Averse Supervisor (Asp # 0, A\ys = 0)

As a prerequisite to be able to analyze the optimal contract for the principal, both the agent
as well as the supervisor have to accept the contract. We explained that both parties have
reservation wages and utilities, Wy, So, U = U(Wp) and V = V(Sp). We may think that
both the agent and the supervisor have a certain wage threshold, and their expected payoffs
must cross this threshold to enable them to perform their jobs. Hence, they are defined as
the individual rationality (participation) constraints in the literature. Since the principal is at
a higher tier than the supervisor, naturally her wage should be higher than the supervisor’s,
0 + e > S. In our framework, considering all Tirole’s (1986) benchmark and our approaches,

we can define the individual rationality constraints for the agent as:
(APC™%) . BEUW —g(e)) = > piU(Wi —g(e:)) > U = U(Wp)
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for the supervisor as:

(SPC™%): EV(S—Asp(0+e—S)=> piV(Si—Asp(0i+ei—S;) >V =V(S)

These constraints guarantee that the main contract offered by the principal is signed by the

agent and the supervisor.

The next constraint called incentive compatibility is related to the relationship between state 2
and state 3 in terms of the agent. However, unless the supervisor gives an empty report to the
principal in state 1 and state 4, the principal is aware of the productivity level in these states.
Therefore, she can evaluate the output and has an opinion about the effort level exerted by the

agent.

As mentioned earlier, the principal has incomplete information about the effort level exerted
by the agent in state 2 and state 3 due to an empty report. Therefore, the situation regarding
state 2 and state 3 could be more problematic for the principal. To figure out this problem,

appropriate adjustments must be made by her.

We know that the agent observes low level @ in state 2 and high level 6 in state 3. Since an
empty report should be given to the principal by the supervisor in these states, the agent can
claim that it is low level @ although it is high level # when state 3 arises. By doing so, she
gets paid more for exerting less effort. That means she can manipulate the productivity levels
to increase her payoff. Based on her claim of being in a different state, she can get W, with
exerting effort e — Af. Normally, W5 is paid to the agent when the effort level is e in state
2. Therefore, this situation should be managed by the principal. The wage in state 3 minus
disutility coming from the effort should be higher than the wage in state 2 minus disutility
coming from the effort e; — Af. Thus, we can define the agent’s incentive compatibility
constraint as:

(AICT45) . W3 — g(e3) > Wa — g(es — AB)

This constraint ensures that the agent does not decrease her effort level when there is no su-
pervision. That is, when the agent is in state 3 in which she observes high level productivity

parameter, she does not falsely claim that it is state 2 in which she observes low level produc-

17



tivity parameter.

Up to now, we specified the necessary conditions for the agent and the supervisor regarding
accepting the contract and behaving truthfully in a singular perspective. However, we need
to overcome the challenges that could arise as a result of collusion. The fundamental concern
for the principal is to prevent the possibility of bribery between the agent and the supervisor.
What she needs to do is to make the agent and the supervisor stick to the agreement with the
suitable distribution of their wages with considering their states as well. Likewise, the payoffs

of effort cost and inequity aversion relationship should be contemplated.

It is well pointed out that the agent and the supervisor might make side transfers in case of
collusion. The first is that the agent is the one who is the briber, and the supervisor is the one

who is the bribed. There are two cases that might arise.

The agent might want to hide the low productivity @ in state 1 and make the supervisor report
untruthfully. If behaving like in state 2 is more favorable than being in state 1 for the agent,
she might attempt to bribe the supervisor. To be able to do this, there is a maximum amount

she can give up to in state 2. We call it £/45 | . Then, her payoff is Wy — t{nﬁil —g(e2).

mazx,

To illustrate, to prevent the possible collusion from the point of view of the principal, the agent

should be indifferent between state 1 and state 2 with transferring the maximum payment she

IAS

is willing to offer. The agent cannot transfer more than ¢;7.7 ,

to the supervisor. That is,
paying more bribes might increase the likelihood of collusion. However, this transfer cannot
be rational for the agent. It is just because the agent takes more utility when the supervisor

gives a true report in state 1. Hence, we denote this condition as:

Wa — thia 1 — glea) = Wi — gler)

then the maximum amount of transfer is:

thasS | =W — glea) — Wi + gler)

On the other hand, a similar path should be followed by the supervisor. There is a minimum

amount the supervisor can accept when she decides to collude. It is cited as tﬁéf 1- Then, her
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payoffis Sy + tféil —Asp(f2+ex — So — tfn’éil). That is, the supervisor remains silent by
accepting this bribe. She gives an empty report to the principal. In terms of the principal, the
supervisor should be indifferent between in state 2 and in state 1 with receiving the minimum
transfer. The supervisor cannot get less than tfn“%;il from the agent. With accepting less than

tIAS

min,1» the true behavior of the supervisor in state 1 becomes plausible for her. Hence, she

avoids collusion. It is denoted by:

Sy + 545 Nsp(f2 4+ €2 — So — t145 1) = S1 — Agp (01 +e1 — Si)

main,l min,l

then we have

JAS S1—Asp(01 +e1 —S1) — Sa+ Agp(02 + e2 — S2)
min,l 1+)\SP

The principal must make necessary adjustments in terms of wages so that this collusion pos-
sibility regarding state 1 and state 2 does not happen. In other words, the minimum amount
of transfer to the supervisor should be bigger than the maximum amount of transfer from the
agent. If the circumstances of possible transfers meet these conditions, the agent and the su-

pervisor will not be able to come to an agreement to collude. Hence, it can be written as:

IAS IAS
tmin,l > tmaw,l

It is called as the first collusion constraint. We reform this as:

S1—Asp(01 +e1 — 51)

(CIC1TAS): 1+ hsp + W1 —g(er)
Sy — Asp(0 - S
> = Sf:_?)\:;? 2 + W2 — g(e2)

Concealing the low productivity 6 in state 1 is restrained by the first collusion constraint.

Another case is that the agent might prefer to hide the high productivity @ in state 4. For doing
this, she should persuade the supervisor to report empty. To achieve this, there is a maximum

amount she can give up to in state 3. We call it tﬂfﬁz. Then, her payoffis W3 — tfn“}li’g —g(es).
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The agent should be indifferent between state 3 and state 4 with transferring the maximum
payment she is willing to offer. The agent cannot transfer more than tf,f}ZiQ to the supervisor.
A value above this transfer cannot be rational for the agent. It is just because the agent takes
more utility when the supervisor gives a true report in state 4. Hence, we denote this condition

as.
W3 — tﬂﬁi,z —g(es) = Wy — g(ea)

then the maximum amount of transfer is:

thas = Ws — gles) — Wi+ g(ea)

There is a minimum amount the supervisor can accept when she decides to collude for this case.

It is cited as /49 Her payoffis Sz + /45 — A\gp (05 + e3 — S5 — tI45)) with this transfer.

min,2* man,2 man,2

That is, the supervisor remains silent by accepting this bribe. She gives an empty report to

the principal. She should be indifferent between in state 4 and in state 3 with receiving the
HIAS

minimum transfer. The supervisor cannot get less than ¢,7;7

from the agent. With accepting

I1AS

less than ¢, 5,

the true behavior of the supervisor in state 4 becomes plausible for her. Hence,

she avoids collusion. It is denoted by:

Ss + tinéS,Q — Asp(fs+e3 — S3 — t{n’%sz) =S4 — Asp(0s+e4 — Sy)

then we have

LIAS S4— Asp(0s+eqs — Sy) — S3+ Asp(f3 + e3 — S3)

min,2 1+ )\SP

The principal must make necessary adjustments in terms of wages so that this collusion pos-
sibility regarding state 3 and state 4 does not happen. In other words, the minimum amount
of transfer to the supervisor should be bigger than the maximum amount of transfer from the
agent. If the circumstances of possible transfers meet these conditions, the agent and the su-

pervisor do not come to an agreement to collude. Hence, it can be written as:
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tIAS2 > 7fIAS

man, max,2

It is named as the second collusion constraint. It can be redesigned as:

Sy — )xsp(94 +eq4 — 54)

(CIC2M49): T+ e + Wy — g(eq)
S3 — Asp(0 - S
2 B el

This constraint assures the occurrence of high productivity in state 4.

It is critical to mention that paying a side transfer for hiding the environment in state 1 and state
4 decreases the agent’s payoff in these possible collusion circumstances. However, obtaining a
side transfer from the agent increases the supervisor’s payoff in terms of her individual wage.
This transfer also decreases the wage differences between the principal and the supervisor.
As a result, the supervisor additionally gets more utility. Therefore, when comparing the
benchmark case and inequity averse supervisor case, the supervisor might be more comfortable

accepting bribes the agent offers.

The second case is that the supervisor is the briber, and the agent is bribed. Although the agent
regards the high productivity 6 in state 3, the supervisor might want to make her behave as it
is in state 2 which results in the low productivity §. Besides, the incentive scheme in state 2
should be marked. In terms of the supervisor, there is a maximum amount the supervisor can

give up to in state 2. We call it t/45 3. Then, her payoffis So — tIAS Asp(02 +ea— So+

max, max,3

1 AS

maz.3)- The supervisor should be indifferent between state 2 and state 3 with transferring the

IAS

maximum payment she is willing to offer. The supervisor cannot transfer more than ¢/, 5

to

the agent. Hence, this situation can be defined as:

So — t1A8 . — Ngp(By + €3 — So + 15 ) = Sy — Agp (B3 + €3 — S3)

then we have

IAS Sy — )\SP(92 + €9 — Sg) — S35+ )\SP('93 + e3 — 53)

t =
max,3 1+ >\SP
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The situation the agent faces can be formulated with the same logic. There is a minimum
amount the agent can accept when she decides to collude for this case. It can be labeled as
tf,ﬁf& Her payoffis Wy + t{n‘éfs — g(ea — A#) with this transfer. She should be indifferent

between in state 2 and in state 3 with receiving the minimum transfer. The agent cannot get

I1AS

less than ¢, 7 5

from the supervisor. It can be composed as:

Wa + tfnjézl‘g,?) —g(ea — AB) = W3 — g(es)

the minimum amount of transfer is:

75{735,3 = W3 —g(e3) — Wa + g(ea — A0)

As formulated in (CIC174%) and (CIC2'4%), from the principal’s point of view, she can
prevent this possible collusion case by specifying wages that leads to minimum transfer is

bigger than the maximum transfer.

tIAS73 > tIAS

min maz,3

These circumstances can be addressed as the third collusion constraint. We can rewrite this

as:

S3 — Asp(03 + es — S3)

(CIC3TA9): T+ e + W3 — g(es)
So — Agp(Os +e9 — S
> 2 Sfi_z)\SPGQ 2) + Wy — g(ea — AB)

Acting as a low productivity agent with affirming the incentive scheme of state 2 is blocked

by the (CIC34%).

The agent’s payoff increases with this possible transfer. However, when the supervisor pays
a side transfer to the agent, her payoff is reduced in terms of her wage. Besides, since the
wage difference between the principal and the supervisor rises, this induces that the supervisor

feels also worse. Since the supervisor is inequity averse, this divergence decreases her utility.
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Therefore, the amount the supervisor is willing to offer to the agent for collusion is decreased
in comparison to Tirole’s (1986) benchmark. As a result, the supervisor may be more reluctant

to bribe the agent.

With all these constraints, namely the individual rationality, the incentive compatibility, and
the collusion, the aim is the functioning of the organization and the coalition-proof contract.
Now, the maximization problem should be solved by the principal subject to these constraints

by choosing S;, W, e;. It is designed as:

(S'mI/IC/L-we) Zpi(ei +e —S; — WZ)

subject to

(APCTAS), (SPCTAS), (AIC™9), (CIC1T4%), (CIC2'45), and (CIC3™45)

We will set up the structure as follows: First, Tirole’s (1986) findings are presented and then
we state ours. The results we find (propositions) and Tirole’s (1986) benchmark (theorems)
will be subsequently compared to examine their characteristics. To clarify, when A 4g and

Agpare zero, our model is the same with Tirole’s (1986).

4.1.1 Solutions For Benchmark Case

The solution for Tiroles (1986) self-interested parties has the following properties.

@) SPC > SPC > B = §pC

b) W — g(ef) > WP — g(ef€) > WP — g(ef) > WFC — g(e§) and W >
WphC > wpC > wpc

¢) SPC + WpPC = sBC L wBC

d) ePC = eBC = eBC = e > B¢

1BC)

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

! The superscript BC denotes the benchmark values for our problem.
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4.1.2 Effort Levels

Effort levels for the inequity averse supervisor have the following properties.

IAS _ IAS __ _IAS _ 1 IAS
a)e;™ = ez’ =ey =T @
b) Be{AS . 86%’45 . 86§AS o BeiAS <0

Odsp =~ Odsp ~ OAdsp = OAsp

c) edAS < eIAS = IAS = IAS < ¥ and A < B¢

First of all, we have the same ranking as Tirole’s (1986). The exerted effort level in state
2 is lower than state 1, state 3 and state 4. Besides, effort levels in state 1 and state 3 and
state 4 are the same. This result is not unexpected. The low productivity parameter and failed
observation from the supervisor are seen in state 2. It is not related to preventing the collusion
between the agent and the supervisor, the principal makes state 3 more preferable than state 2
for the agent with the agent incentive constraint. Besides, due to the lower effort level induced
by the principal in state 2, the principal can pay a lower wage to the agent in state 2. Hence, we

see this type of relationship between states in terms of the effort levels exerted by the agent.

In our model, we find the effort levels depending on the inequity aversion parameter Agp.
That is, in this type of structure, if the supervisor pays attention to her superior’s wage, this

influences the total organization.

Although the supervisor has no role in producing, she can affect the effort level with her ap-
proach to wage inequality. The supervisor dislikes being behind her superior. Since the prin-
cipal’s wage depends on the effort level exerted by the agent, when the supervisor’s inequity
aversion parameter increases, the effort level induced by the principal should be decreased to
satisfy the supervisor’s participation constraint. The principal can achieve this by decreasing
the agent’s wage. The agent responds to this wage reduction by decreasing her effort level.
When the parameter decreases, it is the other way around. Hence, it can be identified that
there is a negative correlation between the supervisor’s inequity aversion parameter and the

effort level.

Proposition 4.1.2.c. precisely stems from Proposition 4.1.2.b. The difference between the

principal wage and the supervisor wage induces the supervisor to decline her utility owing to
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her inequity aversion approach. Knowing this fact and since Agp is now a value greater than
zero, the principal must cancel out this effect to satisfy the supervisor’s participation constraint.
Hence, the agent’s wage should be decreased by the principal. In addition to the new situation,
the agent also declines her effort level. In this way, the supervisor’s participation constraint
condition is met with an inequity aversion parameter. As a result, we have lower effort levels

induced by the principal than Tirole’s (1986) benchmark cases.

4.1.3 Constraints

All of the constraints, except the first collusion constraint (C7C'1749), are binding.

This result has the same characteristics as Tirole’s (1986). It is worth mentioning again that
the first collusion constraint is related to state 1 and state 2. (CIC'174%) prevents the possible
collusion between the agent and the supervisor in state 1 and state 2. The reason why the
first collusion constraint is not binding stems from the fact that when the agent produces low
output with the low-level productivity parameter, she uses this low parameter as an excuse.
However, when we combine that (C1C274%) is binding and (C1C174%) is not, we come to
the conclusion that since the supervisor reports truthfully, she can be considered as an advocate

for the agent.

4.1.4 Wages

Wages for the inequity averse supervisor have the following properties

a) SiAS _ )\SP(GL{AS 4 eiAS _ SiAS) > S{AS _ )\SP(G{AS —I—G{AS _ S{AS) > SQIAS _

\ SP(%AS + 65,45 _ SérAs) _ S?{AS )\ SP(Q?{AS T egAS _ S?{AS)
B) IS — g(ef5) > WS = g(ef9) > WIAS — g(el %) > WS — g(cf9)

SiAS _ )\SP(@{AS 4+ 64[1145 _ SiAS)
1+ Asp

s _ SIS AsplOF1S 4 15— 5125)
+ WA =
1+ Asp

c) +

WBIAS
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Our model has the same ranking in terms of wages as Tirole’s (1986) results. In Tirole’s (1986)
benchmark, the wages of the agent and the supervisor are sufficient to show their utilities.
However, in our structure with an inequity averse supervisor, the principal should consider
the part coming from the supervisor’s inequity aversion parameter and wage differences in

these rankings.

When we examine Proposition 4.1.4.c., the first thing that should be recalled is the effort level
equality between state 3 and state 4, e?{AS = ef45. We have seen it in Proposition 4.1.2.a.
It is also critical to note that the second collusion constraint (C'7C2/4%) which restricts the
possible collusion between state 3 and state 4 is binding. When these facts are combined, it
can be concluded that the total utilities of the agent and the supervisor in state 3 are equal to

the total utilities of the agent and the supervisor in state 4. However, their individual wages

can vary between these states.

In essence, when the supervisor cannot observe the productivity level, lower wages should be
paid to her as she fails to do her duty. It refers to state 2 and state 3. This is a quite natural
result on our basis. Hence, the supervisor’s wage in state 1 and state 4 should be higher than

state 2 and state 3.

Recall that the second collusion constraint prevents the agent’s possible concealing high pro-
ductivity nature in state 4. Therefore, the principal should keep S, iAS —As p(HiAS + eﬁAS —
SIA5) higher than SI4% — \gp (0549 4 e2AS — SIAS) to reduce the possibility of bribery
between the agent and supervisor with improving the supervisor’s condition in state 4. How-
ever, if SB{AS —As p(9§AS + eéAS — S§AS ) is too low, that concerns the relationship between
state 2 and state 3, the supervisor who fails to observe the true nature might convince the high
productivity agent to behave like low productivity one. Hence, to prevent this type of collu-

sion, 5345 — Agp (0345 + efA5 — SJAT) = SIAS — Agp (0345 4 €415 — S449) should be

set by the principal.

When comparing the supervisor’s utilities between state 1 and state 2, it is obvious that the
supervisor who are successful in observing the productivity environment should be paid more.
Hence, S{45 — Agp(0]49 + e[4S — 5[A5) > SIAS — \gp (0549 + elA9 — SIAS). As
mentioned above, since the utilities in state 2 and state 3 in terms of the supervisor are the same

and the principal needs to satisfy the supervisor’s participation constraint, we have S{ AS _
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/\SP(H{AS + 6{‘45 _ S{AS) > S%AS _ /\SP(HéAS + 65‘45 _ SéAS) —_ SéAS _ /\SP(QéAS +

IAS _ gIAS
ex” — 534,

When it comes to the comparison between state 1 and state 4, the approach we used above
applies here as well. The supervisor can observe the true nature of the productivity in both
state 1 and state 4. However, the low productivity parameter is seen in state 1. On the other
hand, the high productivity parameter is seen in state 4. It is expected that in a state in which
the high productivity parameter occurs, the supervisor’s wage should be higher. Hence, the
principal keeps S{45 — Agp (0145 4 efAS — SIAS) > GIAS _ \gp (6145 4 eIA5 — 1A%,

To sum up, we reach Proposition 4.1.4.a.

Proposition 4.1.4.b presents the relationship between the agent’s wages in terms of states.
Recall that the inequity parameter of the agent is zero. Therefore, we don’t see the wage
comparison between the agent and the supervisor in the agent’s utilities. When viewed from
this angle, it is quite natural that we have the same results as the benchmark case in terms of

the agent’s wage.

Firstly, since the effort level exerted by the agent in state 2 is lower than the other states, the
agent’s wage in state 2 should be obviously lower than the wages in other states. It can be
claimed that W{49 — g(el4%) > WJAS — g(elA5). Besides, when the agent observes the
high productivity parameter which corresponds to state 3 and state 4, her wages also should
be higher than in states which are state 1 and state 2 in which the low productivity param-
eters occur. That is, W/[4% — g(efA%) > W{AS — g(elA9) > W]AY — g(e9)™4 and
WAS — g(edA%) > WA — g(elA5) > WAS — g(edA9). The reason why the agent’s
utility in state 3 is higher than state 2 is that since the supervisor does not observe the high
productivity parameter in state 3, the agent might declare that it is a low productivity environ-
ment. Therefore, the principal induces the agent not to do it by giving her a higher wage in

state 3.

Finally, we have known from Proposition 4.1.4.c. that total utilities in state 3 and state 4 are the
same. Besides, the supervisor’s payoff in state 4 is higher than in state 3. To achieve equality
in Proposition 4.1.4.c., we can deduce that the agent’s payoff in state 3 should be higher than
the payoff in state 4, W45 — g(e45) > W]AS — g(elA5). Besides, it can be suggested

that when the agent observes the high productivity parameter without any monitoring from
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the supervisor, in order to prevent the collusion between the agent and the supervisor between
state 3 and state 4, the agent must be paid more in state 3 by the principal. However, this result
has a complication. By having a higher wage in state 3, the agent has an option for potential
collusion with the supervisor. Thus, to rule out this, the supervisor’s payoff should be higher

in state 4 than in state 3. We have reached Proposition 4.1.4.c. again from another direction.

The wage differences of the agent and the supervisor in state 3 and state 4 can be considered as

a cost for the principal in terms of requesting the true nature of the productivity environment.

Up to the present, it is shown that our model with inequity averse supervisor and the self-
interested agent has similar characteristics to Tirole’s benchmark model in terms of the ranking
of payoffs and utilities. It is observed that the effort level induced by the principal and the
utilities depend on the supervisor’s inequity aversion parameter and the wage comparison

between the principal and the supervisor.

When adjusting the employees’ wages, the principal should focus parts coming from the in-

equity aversion.

We come to the conclusion that having an inequity averse supervisor is detrimental for the
principal, the owner of the firm. We see the wage contractions due to the inequity aversion
approach when comparing the benchmark case. To prevent bribery, the principal should also

focus on the consequences of the inequity aversion concepts.

4.2 The Inequity Averse Agent (A5 # 0, Agp = 0)

We have interpreted conditions where we have the inequity averse supervisor and the self-
interested agent in our model in the previous chapter, Agp # 0 and A 45 = 0. Before solving
the principal’s general problem Agp # 0 and A 45 # 0, we believe that it is constructive to

examine the inequity averse agent and the self-interested supervisor, A 45 # 0 and Agp = 0.

Considering Saygili (2016) analyzed this case in his work which clarifies other-regarding pref-
erences between the supervisor and the agent, we decided not to repeat the same analysis in
our work. However, we believe Saygili’s (2016) results in terms of the effort level induced by

the principal should be introduced to get an effective perspective and understand the separate
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effect of the inequity averse agent.

4.2.1 Effort Levels

Effort levels for Saygili’s (2016) inequity averse agent have the following properties.

a) efAA = elAd = oIAA — 1 4 ) g> elgtA

elAA  DelAA  pelAd  pelAa

b) o3 = s = vas — oaas >V

¢) el = AN = IAA 5 o apd el A > eBC 2

The effort levels are the same in state 1, state 3 and state 4. They depend on the agent’s
inequity aversion parameter. Since the agent observes the low productivity parameter and the
supervisor fails to observe it, the effort level in state 2 is lower than in all other states. This
is caused by the agent’s incentive constraint. Since the agent is inequity averse, she compares
her own wage with the supervisor’s. As the inequity aversion parameter increases, that is, she
is more sensitive to the wage inequality between herself and her superior, the principal induces

more effort level exerted by the agent in every state.

The reason why the effort level is higher than the benchmark case in all states is the inequity
aversion parameter. The agent wants to increase her effort level to reduce the wage inequality
between herself and the supervisor. The principal might exploit this fact and her choice when
employing an agent is an individual who cares her superior wage in terms of inequity aversion

relationship.

4.3 The General Solution (A 45+ 0, Agp# 0)

In previous sections, the inequity averse agent and the inequity averse supervisor cases were
analyzed separately. We have shown that the inequity averse agent is beneficial for the
principal. On the other hand, having an inequity averse supervisor has negative

consequences regarding the effort level exerted by the agent for the firm.

2 The superscript IAA denotes the inequity averse agent values for our problem.
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While considering the totality of the organization, the focus is now to specify how these two
inequity averse employees affect the general structure. That means, we need to find out the
overall impact when the principal hires an agent and a supervisor who have inequity averse
tendencies towards their superiors. Therefore, the positive effect created by the agent and the
negative effect the supervisor induces will be compared when examining the total structure as

a whole.

At this point, we will solve the principal problem when the agent and the supervisor are both
inequity averse. That is, Ags # 0 and Agp # 0. The results regarding the effort level,
the relationship between wages and the inequity aversion parameters will be correlated with

Tirole’s (1986) benchmark case.

The major focus of the principal is to design an optimal contract for the organization. She
wants to get maximum effort exerted by the agent as much as possible. Yet, she has to pay the

wages of her workers to employ them in the firm.

Recall that we assume the principal’s wage is always higher than the supervisor’s wage. The
supervisor’s wage is always higher than the agent’s wage as well. This applies to any state.

That is,
0;,+e >S5 >W;

Now, we will characterize the participation, agent incentive and collusion constraints.

We can compose the participation (individual rationality) constraints just as we did in the
case of the inequity averse supervisor. Note that since the inequity aversion parameter of the
agent is no longer zero, that is, A 45 # 0, it should be included in the participation constraint.

Therefore, it can be formulated for the agent as:

(APC): EU(W — g(e) — Aag(S —W)) = ZpiU(Wi — g(ei) — Aas(S; — W;)

Z U = U(Wg)
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for the supervisor as:

(SPC): EV(S—Asp(0+e—S)=> pV(Si— Asp(bi + e — Si) =V =V (Sp)

Accepting and signing the contract are ensured by the participation constraints. With these
constraints, it can be declared that the agent and the supervisor admit that they will work for

the principal.

Adding the inequity aversion part for the agent does not alter the general structure. The prin-
cipal still needs to solve the problems the environment causes. The first one is between state 2
and state 3 regarding the agent. Since there is no observation by the supervisor in these states,
the agent still might claim that it is state 2 even if it is state 3. By doing so, with exerting effort
less than es, she can get paid W,. Hence, the principal has to provide necessary incentives
regarding state 2 and state 3 taking into account this condition. Therefore, the agent incentive

compatibility constraint can be written as:

(AIC): Wiz —g(e3) — Aas(S3 — W3) > Wy — g(ea — Af) — Aas(S2 — W)

After the agent and the supervisor agree to work for the organization, the principal’s funda-
mental concern is to prevent the collusion between them. If she does not resolve this, it leads
to uncertainty and decreases her utility she might take. Therefore, the principal must arrange
the payoffs so that the maximum amount the briber side can pay should be less than the min-
imum amount the bribed side can accept. They are denoted by ¢, and t,,;, respectively.
In terms of the principal, the parties demanding collusion should be indifferent between her
true state and the alternative case regardless of whether the briber or the bribed. The principal

prevents the collusion by providing these conditions.

We have already explained the general dynamics of our model in the previous section. Hence,

when we construct the collusion constraints, detailed explanations will not be provided again.

The low productivity parameter is seen in state 1. The agent might want to hide it to get more
utility by exerting less effort in case of a possible coalition. For doing this, there is a maximum

amount she can give to the supervisor. Since state 2 has the low productivity parameter, there
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is a correlation between state 1 and state 2 regarding the maximum amount of the transfer.
Unlike the first section, we have the inequity averse agent. Hence, its effects should be noted.

We denote it as:

Wo — tmaz,1 — g(€2) — Aas(S2 + tmaz1 — Wa + timaz1) = W1 — g(e1) — Aag(S1 — Wh)

then we have

Wa — g(e2) — Aas(S2 — Wa) — Wi 4 g(e1) + Aas(S1 — W)
14245

tm(zm,l =

For the first collusion constraint, the supervisor also should be indifferent between state 1 and

state 2 with the minimum amount of the transfer she is willing to accept. It is denoted by:

S92 + tming — Asp(f2 + €2 — S2 — tmin1) = S1 — Agp(61 +e1 — S1)

then we have

S1—Asp(01 +e1 —S1) — Sa+ Asp(b2 + e — S2)
1+ Asp

tmin,l =

In terms of the principal, if the minimum amount of transfer the supervisor can accept is more
than the maximum amount of transfer the agent can offer, the possible coalition between the

agent and the supervisor is prevented regarding the relationship between state 1 and state 2.

tmiml > 75maac,1

The first collusion constraint can be rewritten as:

S1—Asp(01+e1 — S1) N Wi —g(e1) — Aas(S1 — Wh)
14+ Asp 14245
S So — Asp(f2+e2—S2)  Wa—g(ea) — Aag(S2 — Wa)
+
- 1+ Asp 1+2Xas

(CIC1):
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The second coalition possibility regarding concealing the high productivity in state 4 can be
designed like the first collusion constraint. This condition is related to state 3. Note that the
part coming from inequity aversion for the agent should be added. In this situation, the agent

offers at most 4,2 satisfying below:

W3 — tmar,2 - 9(63) - AAS(SB + tmax,Q — Wi + tmam,2) =Wy — 9(64) - AAS(S4 - W4)

then we have

W3 —g(e3) — Aas(S3 — W3) — Wy + gleq) + Aas(Ss — Wy)
14 2X45

tmax72 =

For the supervisor, the minimum side transfer offered by the agent must satisfy below:

53 + tmin,2 — Asp(03 + €3 — S35 — tmin2) = Sa — Agp(0s + eq — S4)

Ss— Agp(0s+eqs — Sy) — S3+ Asp(f3 + e3 — S3)
1+ Asp

tmin,? =

Same as in the first case, the principal must arrange payoffs such that:

tmz’n,2 Z tmax,Q

We can rewrite the second collusion constraint as:

Ss— Asp(04+eq — Sy) N Wy — g(eq) — Aas(Ss — Wy)

CIC2):
( ) 1+ )\SP 1+ 2)\AS
o S3 — Asp(03+e3—S3) Wz —g(e3) — Aas(S3 — Ws)
+
- 1+ Agp 14 2X45

When considering the possible coalitions between the agent and the supervisor in state 4 and
state 1, the agent’s payoff decreases when she transfers wage to the supervisor. At the same
time, this relocation broadens the wage inequality between them by increasing the supervisor’s

wage and decreasing the agent’s wage. As a result, the agent feels worse due to this wage
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gap. These two negative effects consequently cause the possible transfer from the agent to
supervisor declines. Therefore, it becomes difficult for the agent to persuade the supervisor to

cooperate in comparison to Tirole’s (1986) benchmark case.

The supervisor is more prone to collude in these cases. Getting a side transfer from the agent
increases the supervisor’s payoff. Besides, this gain reduces the wage inequality between
the principal and the supervisor and makes the supervisor feel relatively better due to the

supervisor’s tendency of inequity aversion.

Another possible collusion is related to that the supervisor may want to bribe the agent in state
3. With considering the incentive scheme of state 2, the minimum side transfer the agent can

accept should satisfy this condition:

Wao~tming —g(ea — AB) — Aas(S2 — tminz — Wa —tminz) = W3 —g(e3) — Aas(S3 — Ws)

W3 —g(e3) — Aas(S3 — W3) — Wa + g(ea — Af) + Aag(S2 — Wa)
1+ 2X a9

tmin,S =

In a similar vein, we can write the maximum side transfer the supervisor can offer as:

So — tmaz,3 — Asp(02 + €2 — S2 + tmaz,3) = S3 — Agp(03 + e3 — S3)

S — Asp(02 + e2 — S2) — S3+ Agp(03 + e3 — S3)
1+ Asp

tmax,S =

To prevent collusion that stems from the supervisor bribing the agent, the main contract must

be arranged by the principal such that:

tmin73 > tmam,3

When considering this possible collusion possibility, the third collusion constraint can be

stated as:
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Sz — Asp(03 + e3 — S3) N W3 — g(es3) — Aas(S3 — W3)

CIC3):
( ) 14+ Agp 142X 45
N Sy — Asp(f2 +e2 —S2)  Wa —g(ea — A) — Aas(S2 — Wa)
+
- 1+ Agp 14 2X45

In terms of the supervisor, we have mentioned that in the previous section the supervisor is
worse off regarding the payoff and the inequity aversion relationship with this transfer. When
it comes to the agent, this transfer affects the agent positively in both ways. That is, her
payoff increases as well as the wage inequality between the supervisor and the agent reduces.

Therefore, the agent is more prone to collusion in comparison to the benchmark case.

Now, we have to solve the principal’s problem arising from the inequity averse agent and the
inequity averse supervisor by considering all the constraints which are introduced. The aim for
the principal is to maximize her utility subject to these constraints. We address this problem

as:

(S‘mvg_ﬂﬁe_) Zpi(ei +e — S — W)

subject to

(APC), (SPC), (AIC), (CIC1), (CIC2), and (CIC3)

4.3.1 Effort Levels

Effort levels for inequity averse parties have the following properties.

I+Aas=AasAsp

a)ep =e3 =e4 = s

> €9

Oey __ Oex __ Oez __ Oey
b) OXas ~— Odlas =~ Olas = Odas >0

Oe1  __ Oes Oes __ _Oes <0
OAsp ~ OAsp =~ OAsp = OAsp

c)If Agp > Aag,thenes < e =ez =e4 < e*and ey < efc

Proposition 4.3.1.a. expresses that the effort levels in all other states are higher than state
2 considering both the conditions of the agent observing the low productivity parameter as

well as the supervisor providing the empty report are determined in this state. Therefore,
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the aim is not to prevent the collusive behavior between the supervisor and the agent. The
principal prevents that the high productivity agent mimics the low productivity one. The agent
is directed to state 3 by the principal with inducing lower effort in state 2. In this way, the

principal can decrease the wage of the agent in state 2.

Proposition 4.3.1.a. also states that the effort levels in all states depend on both inequity
aversion parameters. In other words, Agp and A 45 can determine the level of effort induced

by the principal.

There is a positive correlation between the agent’s inequity aversion parameter and the effort
level. Proposition 4.3.1.b. implies this situation. The agent dislikes it when the supervisor’s
wage is higher than hers. She gets more disutility with a higher inequity aversion parameter.
Hence, she increases her effort level to earn more wage by aiming to equalize her wage with
the supervisor’s wage. Therefore, preferring an inequity averse agent is favorable for the

principal.

There is a negative correlation between the supervisor’s inequity aversion parameter and the
effort level. It is known that the supervisor compares her wage with the principal’s wage which
is output consisting of the productivity parameter and effort level. The difference between the
output and the supervisor’s wage gives negative utility to the supervisor. As the inequity
aversion parameter increases, the supervisor is worse off since she dislikes being behind the
principal. To compensate for this negative effect and convince the supervisor to participate,
the principal decreases the agent’s wage. Earning less wage declines the agent’s effort level as
anticipated. Hence, the output taken by the principal is automatically reduced. Considering the
consequences of these actions, employing a supervisor who is inequity averse is detrimental
for the principal. Although the supervisor is not a productive unit, however, her ability to

reduce the output is a significant phenomenon.

In terms of the principal, we see a positive response from the inequity averse agent and a neg-
ative response from the inequity averse supervisor. When it is considered as a single structure,
there can be two directions. That is, the effort level might be higher than the benchmark case

or lower.
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In Proposition 4.3.1.c., our main result asserts that if the inequity aversion parameter of the
supervisor is bigger than the inequity aversion parameter of the agent, the effort levels induced
by the principal in all states are always lower than the finding of Tirole’s (1986) e*. Atthe same
time, the effort level in state 2 is lower than the effort level in state 2 in the benchmark case.
That is, if the negative effect the inequity averse supervisor induces dominates the positive
effect the inequity averse agent causes, the principal faces lower efforts exerted by the agent
in comparison to the benchmark case. In other words, if the supervisor’s sensitivity to being
behind the principal is higher than the agent’s sensitivity to being behind the supervisor, the
effort level the principal induces is lower. It is worth mentioning that the non-productive unit’s

sensitivity has more influence than the productive unit’s sensitivity on the effort levels.

4.3.2 Constraints

All of the constraints, except the first collusion constraint (CIC1), are binding.

The agent does not want to be thought that the reason for low output is her effort level. The
cause should be the low productivity environment according to her. The agent is supported by

the supervisor in this situation.

4.3.3 Wages

Wages for inequity averse parties have the following properties.

a) Sy — )\SP(94 + e4 — 54) > S| — )\SP(HI + e — Sl) > Sy — )\SP(HQ + eo — SQ) =
S3 — Asp(f3 + ez — S3)

b) W3 —g(e3) — Aas(S3 —Ws3) > Wy —g(ea) — Aas(Sa —Wy) > W1 —g(e1) — Aas(S1 —
Wi) > Wa — g(ez) — Aas(S2 — Wa)

Sy —Asp(Os+eqs—Ss)  Wi—Aas(Se—Wy) Sz — Asp(f3+e3 — S3)
1—1—)\513 1+2>\AS - 1—1—)\513
W3 — Aas(S3 — W3)
14 2X\ag

c)
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We find similar results with Kucuksenel and Saygili (2019). Inequity aversion relationship
between a subordinate and her superior matters in our model based on Tirole’s (1986) orga-
nizational hierarchy benchmark. However, it is seen that the rankings are the same regarding

the agent’s and the supervisor’s wages.

When the principal sets the wages of the agent and the supervisor, she should regard the neg-
ative utilities coming from the inequity aversion relationship. For the starting point, we know
from Proposition 4.3.1.a. that effort levels in state 3 and state 4 are the same. This equality
and the second collusion constraint guarantee that the total utilities of the agent and the super-
visor in state 3 are the same as the total utilities of the agent and the supervisor in state 4. The
principal ensures this balance by giving different wages to the agent and the supervisor while
considering the inequity aversion parameters according to her preferences. In order to specify
the wages of the agent and the supervisor separately, the supervisor wages in state 3 and state

4 should be compared.

Since the supervisor can observe the high productivity parameter in state 4, the principal keeps
Sy —Asp(04+e4—Sy) > S3— Asp(03 + e3 — S3) so that the supervisor is not bribed by the
agent who might want to make the supervisor report untruthfully. By giving this incentive,
the supervisor cannot act as it is state 3. That is, she cannot misreport state 4. When it comes
to the situations in which the supervisor fails in observing, that is state 2 and state 3, unless
the principal sets S3 — Agp (03 + e3 — S3) = Sa — Agp(02 + e — S2), the supervisor might

bribe the agent to behave like in state 2 although it is state 3.

Given the low productivity parameter in state 1 and state 2, S1 — Agp(6h + e1 — S1) >
So — Agp(f2 + ea — S2) is kept by the principal since the supervisor is able to detect the
low productivity environment in state 1. Hence, the supervisor should obtain a higher wage

in state 1 for performing her duty.

The case of equality in terms of total utilities in state 3 and state 4 is shown in Proposition
4.3.3.c. Besides, we reveal the supervisor’s wage in state 4 is higher than in state 3. These
two conditions imply W5 — g(e3) — Aag(Ss — W3) > Wy — g(eq) — Aag(Ss — Wy). This
is because the agent should be encouraged with a higher wage in case of a high productivity
environment and failed observation. When there is no observation by the supervisor, the agent

has an option to tell it is the low productivity environment although it is high. Therefore,
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the principal should set the agent’s wages in state 2 and in state 3 to avoid this approach as

W3 — g(es) — Aas(S3 — W3) > Wy — g(e2) — Aas(S2 — Wa).

To sum up, we observe similar rankings in terms of utilities with the benchmark case. How-
ever, the principal must regard the effects caused by the inequity aversion relationships. That
is, the concepts regarding the participation of employees, the incentives provided to them, and
the measures taken to prevent collusion should be examined by the principal by considering

the degree of inequity aversion the agent and the supervisor have.
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CHAPTER 5

CONCLUSION

In this thesis, considering that the concept of self-interest in organizational form is problematic,
we decide to apply an approach that cares about others within organizational hierarchies to
design an optimal contract similar to Kucuksenel and Saygili (2019). In order to be able to
achieve this, we employ Fehr and Schmidt’s (1999) inequity aversion approach into Tirole’s

(1986) main model.

Considering the vital role of the supervisor in an organization, we initially examine the inequity
aversion relationship between the supervisor and her superior, the principal. Afterward, the
principal’s problem in which both the agent and the supervisor are inequity averses towards
their immediate superiors is explored. In other words, we construct a structure in which the
agent compares her wage with the supervisor’s wage as well as the supervisor compares her
wage with the principal’s wage. These comparisons have negative impacts on the agent and

the supervisor.

We show that other-regarding preferences which relate to the immediate superiors affect the
nature of collusive behavior. The agent’s and the supervisor’s tendencies regarding collusive
behavior are altered. In possible collusion cases, regardless of being the agent or the super-
visor, the briber side is more reluctant, however, the bribed side is more prone to collude in
comparison to the self-interest framework. The principal must consider these tendencies when

adjusting the employee’s wages to design an optimal contract.

In this structure, the most noticeable effect is on effort levels. The inequity averse supervisor
induces lower effort levels in comparison to Tirole’s (1986) case. We report that having an
inequity averse supervisor is not preferable for the principal. Considering the inequity averse

agent who affects effort levels positively, our main result illustrates that if the supervisor’s
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sensitivity to being behind the principal is higher than the agent’s sensitivity to being behind

the supervisor, the total effect on effort levels is negative.

We show that the rankings of utilities are the same as Tirole’s (1986) benchmark case. How-
ever, due to the effects of the inequity aversion, the dispersion between wages differs from

Tirole’s (1986) main model.

For future studies, the inequity aversion approach from bottom to top can be implemented
in other types of hierarchies. Besides, as in Bac and Kucuksenel (2006), the supervisor cost
and ex-ante collusion possibility can be added to increase the complexity of the model. To
better capture the real-world impact, a model with multiple supervisors and agents can be
built. Adding Kofman and Lawarree’s (1993) external supervisor and Kofman and Lawarree’s
(1996) honest and dishonest supervisors to our model can offer different perspectives. Lastly,
uncertain or changeable inequity aversion parameters can incorporate a game-theoretical ap-
proach to existing literature. We firmly believe that there is room for studies concerning other-

regarding preferences and organizational hierarchies.
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APPENDICES

A. PROOFS

A.1 Solution for the Problem with Inequity Averse Supervisor

Lagrangian for the problem with inequity averse supervisor is:

L=Y.pi(0; +e —W;—38S)+p (3 piV(Si — Asp(b; +e; — Si) = V))
+12 (3, pUW; — g(ei)) — U)

+1* (W3 — g(ez) — Wa + g(ea — AD))

+4 (S — Asp(0s 4 ex — S1) + (Wa — gleq))(1 + Asp) — (S5 — Asp(03 + €3 — S3)) —
(W3 —g(e3))(1 + Asp))

+M5(S3 — Asp(eg + e3 — 53) + (W3 — g(€3))(1 + )\SP) — (SQ — )\SP(QQ + e9 — SQ)) —
(W2 —g(e2 — A0))(1 + Asp))

(CIC1149) is ignored since it will be later shown that (CTC1749) is satisfied.

We take the derivatives with respect to S;, W, e;.

1
WS, — Agp(0 — = Al
w V(S sp(01 +e1— Sh)) 15 Asp (A.1)
W/ (Sy — Asp(f2 + €3 — So)) = ! +M—5 (A.2)
1% 2 Sp\V2 2 2)) = 1+ hsr | .
1 4 5
p'V' (S5 — Agp(03 + e3 — S3)) = + 2B (A.3)

14+ Asp ps ps
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1 u

11,7 _ _®
wv (54 — )\Sp(94 +eq — 54)) =1 T Aep ) (A4)
pPU' (Wi —g(er)) =1 (A.5)
3 5

WU (Ws — glea)) = 14 1 4 LE0E Asp) (A.6)

b2 p2

3 4 _ 5
D3 p3
4

p2U (Wy — gleg)) =1 — W (A.8)

p2U (W1 — g(e1))g'(e1) =1 — u*AgpV'(S1 — Asp (61 + €1 — S1)) (A.9)

p2U' (Wa — gle))g'(e2) = 1 — p*AgpV'(S2 — Asp(ba + €2 — S2))

+ K Asp + (13 4+ 1P(1 + Asp))g' (e2 — AB) (A.10)
P2 D2
p2U' (W3 — g(e3))g'(e3) =1 — u*AgpV'(S3 — Asp (63 + e3 — S3))
=i Dse | (= i) (L4 Asp) = g (es) AT
P3 p3
12U (Wy — g(ea))g'(e1) =1 — ' AspV'(Ss — Asp(fs + €4 — S))
(A.12)

wrsp pt(1+Asp)
- - g (eq)
2! P4

Proof of Proposition 4.1.2: Substituting 1, 2, 3,4 and 5, 6, 7, 8 into 9, 10, 11, 12 gives that:

¢ (el45) = g/(e}45) = g/ (elA%) = 1 and ¢/(ef*5) < i

Since ¢'(e5%) < ¢'(ef*9) = ¢/(ef*) = ¢/(ef**) < 1, we have e* > €[4 = €AY =

efAS > eIAS Upper boundary of ¢'(e54%) goes to 1+}\SP. g (e34%) = 1+§\SP — ¢ where
e > 0 is set by the principal to get maximum output. Since ¢’(ef4°) = 1 +§\SP —e <

g'(ePC) =1 — ¢, then we have 45 < B¢

Proof of Proposition 4.1.3: Suppose 1> = 0. Combining 2, 3 and 6, 7, we have

V/<SQ — )\5p<92 + e — SQ)) _ U/(WQ — g(eg)) (A.13)
V/(S3 — Asp(03 +e3—S3))  U' (W3 —g(e3)) .
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However, (AICT4%) implies

Wg — g(€3> > Wy — g(eg — A@) > Wy — g(eg) (A.14)

From 13 and 14, we get

Sz — Asp(03 +e3 — S3) > Sz — Agp(f2 + e2 — S2) (A.15)

Equations 14 and 15 give us S3 — Agp (63 + e3 — S3) + W3 — g(e3) > S2 — Asp(f2 + €2 —
Sy) + Wo — g(ez — A). This shows (CTC374%) is not binding. Hence, 1° = 0 is implied.

From 6 and 7, we see

Wa —g(e2) > W3 — g(es) (A.16)
Considering equations 14 and 16, a contradiction is seen. Hence, x> > 0. That means
(AICTA9) is binding.

Next, suppose p* = 0. Equations 7, 8 imply

W3 —g(es) > Wi — g(ea). (A.17)

Equations 3 and 4 imply

Sz — Asp(03 +e3 — S3) S Si— Asp(04+eq — Sy)
1+ Asp - 1+ Agp

(A.18)

Combining equations 17 and 18 violates (CIC'2/49%). Hence, u* > 0. This means (C1C2!45)

is binding.

Suppose 1° = 0. Equations 2 and 3 imply that Sy — Asp(f2 +e2 — S2) > S3— Asp(f3+e3 —
53). Since (AICIAS) is binding, we see S3 — )\SP(Qg +e3 — 53) > Sy — )\SP(eg +e9 — 52)
from (CIC3'45). This contradiction says that x° > 0 and (CIC3'49) is binding.

The situation that (C7C174%) is not binding will be shown with the following proof.
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Proof of Proposition 4.1.4: Since (AICT4%) and (CTC3'4%) are binding, we get So —
Asp(fa+ea—S2) = S3—Agp(03+e3—S3). From equations 1, 2, 4, we see that Sy —Agp(64+
€4 — 54) > Sl — )\SP(el +e1 — 51) > SQ — )\SP(GQ “+e9 — SQ) = 53 — )\SP(93 +e3 — Sg)

Equations 5, 6, 8 imply that

Wy —g(eq) > W1 —g(e1) > Wa — g(e2) (A.19)

Since g(e3) = g(e4) and (CIC2749) is binding, we have

_ _ _ _s
Si— Asp(04+eq — Sy) LW, = Sz — Asp(03 +e3 — S3)

LW
1+ Aop 1+ Asp °

Since Sy — Agp(fs + e4 — S4) > S3 — Agp(03 + ez — S3), this implies that W5 — g(e3) >
Wy — gles) > Wi — g(e1) > Wa — g(ea). Meanwhile, (CTC1745) is not binding since
Wy — g(el) > Wy — g(eg) and S; — )\SP(HI +e1 — Sl) > Sy — )\SP(HQ + €9 — SQ)

A.2 Solution for the Principal’s General Problem

Lagrangian for the principal’s general problem is:

L=>.pi0; +e —W;—8S;)+p (X piV(Si — Asp(b; +e; — Si) = V))

+12 (3, piU (Wi — g(ei) — Aas(Si — W;) = U)
+13(W3 — gles) — Aas(S3 — W3) — Wa + g(ea — AG) + Aag(S2 — Wa))

+1((Sy — Asp (04 + ea — Sa)) (1 + 2Xas) + (Wy — g(es) — Aas(Ss — Wa)) (1 + Asp) —
(93 — Asp(f3 +e3 — 93))(1 +2Xa5) — (W3 — g(e3) — Aas(S3 — W3))(1 + Asp))

+1°((S3 — Asp (03 + e3 — S3)) (1 + 2Xas) + (W3 — g(e3z) — Aas(Ss — Wa)) (1 + Asp) —
(S2 — Asp(f2 + ez — 52))(1 +2Xa5) — (W — g(e2 — AB) — Aas(S2 — Wa))(1+ Asp))

(CIC1) is ignored since it will be later shown that (CTC1) is satisfied.
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We take the derivatives with respect to .S;, W, e;.

1 A
L'(Sy — Agp (0 —8)) = 2_2AS prowy — —Aas(S; — W
pwV'(S1—Asgp(1+e1—S1)) 1+/\SP+M T5 hap (W1 —g(e1) — Aas(S1 1))
(A.20)
1 AAS
1y,/ 2 /
V(S — Agp (6 —55)) = U'(Wy — — Aag(Sy — W
pwVi(Se — Asp(f2 + ez — S2)) 1+)\SP+M1+)\SP (Wa — g(e2) — Aas(S2 2))
P as N #O(1+ Aas)
p2(1+ Asp) D2
(A21)
V(S5 — Asp(03 4+ e5 — S3)) = —=— 4+ 12 U1, ges) — Aas(Ss — Wa))
1+ Asp 1+ Asp
1P Xas (p* = ) (1 + Aas)
+
p3(1+ Asp) D3
(A.22)
WV(S1— Asp (B + e — S1)) = ——— + 1AW, — gles) — Aas(Ss — W)
14+ Asp 14+ Asp
_ # (L4 Aas)
P4
(A.23)
1
p2U' (Wr = gler) — Aas(S1 — Wh)) = (A.24)
14+ Aas
WU (W — gles) — Aas(Ss —Wa)) = - 12 g OAFAE) )
? 2 2 2 14+ Xas D2 P2 '
1 g2 (et = p®) (1 + Asp)
2717/
U' (W3 — - Ss — W3)) = - — A.26
p U (W3 — g(es) — Aas(S3 3)) s 1 + P (A.26)
1 S CEDY
12U (Wi — glea) — Aas(Sa — Wa)) = _ A+ Asp) (A27)
14+ Aas D4

1PU (Wi —g(e1) = Aas(S1—W1))g'(e1) = 1—p' AspV'(S1 = Asp(01+e1—51)) (A.28)

p2U' (Wo — gles) — Aag(S2 — Wa))g'(e2) = 1 — u*AspV'(S2 — Asp(fa + €2 — S2))

N #°Asp(1 + 2\ 45) N (1 + (1 + Asp))g' (e2 — Af)
P2 P2

(A.29)
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U (W3 — gles) — Aag(Ss — W3))g'(e3) = 1 — p*AspV' (S5 — Asgp(03 + e3 — S3))

(! = )L+ 20as)Asp (08 = w?)(L+ Asp) = p)g/(e3)
p3 p3

_l’_

(A.30)

pPU (Wy — glea) — Aas(Sa — Wa))g'(ea) = 1 — ' AspV'(Ss — Asp(0a + es — Sa))
4229 sp (14 Asp)

e
) o g'(e4)
(A31)
Substituting 24, 25, 26, 27 into 20, 21, 22, 23, we get:
14+ 2X45
1y,
V(ST — Agp(01 +e1 — S1)) = A.32
V(81— Asp(01 +e1 — S1)) 0T her) (1 + as) (A.32)
1+ 2Xag (142X as)

1y,7
Vi(Sy — A Oy +e3 — S3)) = A.33
pwV'(Sa — Asp(02 + ez — S2)) 0T 290) (L + Aag) . (A.33)

14 2X45 (u4 — N5)(1 +2Xas)
1y 7
V'(S3 — Agp(f3 +e3 — S3)) = + A.34
pV'(S3— Agp(fs + e3 — S3)) (15 rsr) (1 + Aas) P, ( )
14+ 2X45 M4(1 +2X45)

1y//
VI(Sy — Agp(0s +e4 — Sy)) = — A.35
Hw ( 4 SP( 4 T €4 4)) (1+)\SP)(1+/\AS) D1 ( )

Proof of Proposition 4.3.1: Substituting 24, 25, 26, 27 and 32, 33, 34, 35 into 28, 29, 30, 31

gives that:

Aas—AasA Aas—AasA
9(e1) = g/ (es) = ' () = PR and g (ez) < PRz e

Suppose Agp > Aas. Theng'(ez) < ¢'(e1) = ¢'(e3) = ¢'(eq) < 1, wehavee* > e; = e3 =

1+Aas—AasAsp

e4 > ey. Upper boundary of ¢’(e2) goes to W. J'(e2) = ey —¢
where € > 0 is set by the principal to get maximum output. Since ¢'(e2) = W N
£ < ¢'(eBY) =1 — ¢, then we have e3 < e£¢
Proof of Proposition 4.3.2: Suppose ;> = 0. Combining 25, 26 and 33, 34, we have

V/(S2 - )\SP(GQ +ex — 52)) _ U,(W2 - 9(62) - )‘AS(SQ — WQ)) (A.36)

V(S3 — Asp(03 + e3 — 53)) U (W5 — g(€3) — )\As(Sg — W3))
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However, (AIC) implies

W3—g(e3)—Aas(S3—W3)) > Wo—g(ea—A0)—Aas(S2a—Wa) > Wa—g(ea)—Aas(So—Wa)
(A37)

From 36 and 37, we get

S3 — Asp(3 +e3 — S3) > Sz — Agp(02 + ez — S2) (A.38)

Equations 37 and 38 give us S5 — Agp(f3 + e3 — S3) + W3 — g(e3) — Aag(S3 — W3) >
Sy — Asp(02 + e2 — Sa) + Wa — g(ea — AB) — Aag(S2 — Wa). This shows (CIC3) is not

binding. Hence, ;° = 0 is implied. From 25 and 26, we see

Wo — g(e2) — Aas(S2 — Wa) > W3 — g(e3) — Aas(Ss — W3) (A.39)

Considering 37 and 39, a contradiction is seen. Hence, 1% > 0. That means (AIC) is binding.

Next, suppose p* = 0. From equations 26, 27, we get

W3 — g(es) — Aas(S3 — Wa) - Wy — g(es) — Aas(Ss — Wy)

A.40
14+ 2X45 14 2X45 ( )

Equations 34 and 35 imply
Sz — Asp(03 +e3 — S3) S Sy — Asp(04+ eq — Sy) (A4D)

1+ Asp - 1+ Asp
Combining equations 40 and 41 violates (C1C?2). Hence, u* > 0. This means (CIC?2) is
binding.

Suppose 5 = 0. Equations 33 and 34 imply that Sy — Agp(f2 + ez — So) > S3— Agp(f3 +
es —S3). Since (AIC) is binding, we see S3 — Agp (03 +e3—S3) > Sa— Agp(f2+e2 — S2)
from (CI1C3). This contradiction says that 4> > 0 and (CIC3) is binding.

The situation that (CIC1) is not binding will be shown with the following proof.
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Proof of Proposition 4.3.3: Since (AIC) and (C'IC'3) are binding, we get So—Agp(f2+e2—
Sy) = S3—Asp(f3+e3—S3). From equations 32, 33, 35, we see that Sy —Agp(04+e4—S4) >
S1—Asp(01+e1 —S1) > S2 — Agp(f2 + e2 — S2) = S3 — Asp(f3 + e3 — S3)

Equations 24, 25, 27 imply that

Wi—g(ea) = Aas(Ss—Wy) > Wi —g(e1) — Aas(S1—W1) > Wa—g(e2) = Aas(S2 — Wa)
(A.42)

Since g(e3) = g(eq) and (CIC2) is binding, we have

Sy —Asp(0s+es—Sy)  Wi—Aas(Sy— Wy)

1—!—)\5]3 1+2)\AS
_ Sz — Agp(03 + e3 — Ss3) n W3 — Aas(Ss — Ws)
1+ Agp 1+ 245

Since Sy — Agp (04 + €4 — Sy4) > S3 — Agp(03 + e3 — S3), this implies that W3 — g(e3) —
Aas(S3—Ws3) > Wi—g(es) —Aas(Ss—Wy) > Wi—g(e1)—Aas(S1—W1) > Wa—g(e2)—
Aas(S2 — Wa)). Meanwhile, (CIC1) is not binding since W1 — g(e1) — Aas(S1 — W1) >
Wa — g(e2) — Aas(S2 — Wa) and S1 — Agp(01 + €1 — S1) > S2 — Agp (02 + e2 — S2).

51



B. TURKISH SUMMARY / TURKCE OZET

Bu tez, Kiiciiksenel ve Saygili’nin (2019) ¢alismasiyla benzer bir metot izlemektedir. Temel
olarak Tirole’iin (1986) makalesi baz alinarak, Fehr ve Schmidt’in (1999) esitsizlikten kaginma
yaklasimi entegre edilmistir. Kiigiiksenel ve Saygili’nin (2019) makalesinde oldugu gibi, bir
organizasyonda sadece kendini diisiinen bireylerin olmasinin, giiniimiiz diinyasinin problem-
lerini agiklamakta yetersiz kaldigin1 diigiinmekteyiz. Bir bireyin karar alma noktasinda, diger
kisilerin durumlar1 ve sahip olduklari seyleri de hesaba kattig1 dnemli bir faktordiir. Bu tezde,

bir yoniiyle, bu bakis agisini incelemeye ¢alistik.

Tirole’iin (1986) ¢aligmasi, standart isveren-Calisan iliskisine denetciyi de ekleyerek, Kontrat
Teorisi literatiiriine ¢ok énemli bir katk1 yapmustir. Ugiincii bir partinin modele eklenmesiyle
beraber, gizli aksiyon ve gizli bilgi problemleri de dikkate alinarak, igveren i¢in optimal kon-
trat hangi sartlarda olmalidir sorusuna cevap aranmistir. Ciinkii denetginin, isveren adina bu
gorevi iistlenmesiyle beraber, denet¢i ve ¢alisan arasinda riigvet ihtimali ortaya ¢ikmugtir. Ti-
role (1986) makalesinde, tiim bu durumlar dikkate alarak, optimal kontrat1 etkileyen para-

metrelerin nasil olmasi gerektiginin cevabini aramistir.

Kiiciiksenel ve Saygili (2019), Tirole’iin (1986) Isveren-Denetci-Calisan modeline Fehr ve
Schmidt’in (1999) esitsizlikten kaginma prensibini eklemleyerek, denetci ve ¢alisanin birbir-
lerinin kazanglarini énemsedikleri bir modelle, Kontrat Teorisi ile Sosyal Tercih modellerini
entegre etmislerdir. Daha sonra ise denetginin ve ¢alisanin bu yaklagimlariin, genel model

parametrelerini ve sonuglarini nasil etkiledikleri karsilastirilmistir.

Kofman ve Lawarree (1993) calismalarinda, firma igerisinde bulunmayan, firma dis1 bir de-
net¢inin organizasyonu nasil etkilediginin cevabini bulmaya ¢alismiglardir. Firma dig1 de-
netcinin gorevi, firmada bulunan denetciyi incelemektir. Firma disi denet¢inin riigvet alig-
verisine girmedigi farz edilir. Sonug olarak ise, firma dis1 denetginin etkisinin durumlara
gore degisiklik gosterdigine ulagmislardir. Strausz (1997), calisanin, isverenin kendisi tarafin-

dan ya da bu gorevi yapmast i¢in bir denetgiyi yetkilendirmesi durumunu analiz etmistir. Bu
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gorevlendirmenin, igveren agisindan daha tercih edilir oldugunu ve tesvikleri daha iyi bir ge-
kilde ayarladig1 sonucunu bulmustur. Bir diger calismalarinda ise Kofman ve Lawarree (1996)
diiriist ve diiriist olmayan denetgileri kullanmiglardir. Bu denetgilerle, bazi agilardan yolsuz-
lugu engelleme, bazi agilardan ise yolsuzluga izin verme daha maliyetlidir. Sonug olarak,
eger igveren, yeterince yiiksek bir ceza uygularsa, yolsuzluga izin vermeyi her zaman daha
optimal bulmuglardir. Bag¢ ve Kiigiiksenel (2006) ise literatiire, denetginin gorevi sirasinda
bir maliyetle karsilagmasini ve ¢alisanin denetgiyi dnceden ikna ederek, onu gézlemlememe
ihtimalini eklemislerdir. Sonug olarak, eger denet¢inin gdozlem maliyeti diisiikse ve ayrica de-
net¢inin verimlilik diizeyinin ne oldugunu tespit edebilme ihtimali fazla ise, denet¢i ve caligan
arasinda 6nceden gergeklesebilecek bir yolsuzluk ihtimali ihmal edilebilir. Fehr ve Schmidt’in
(1999) esitsizlikten kaginma yaklasimi ise Sosyal Tercih modeli agisindan, literatiire dnemli
bir katkidir. Iki kisilik bir yapida, matematiksel olarak inceledikleri dogrusal fayda fonksi-
yonu, kisilerin sosyal tercihlerini gostermesi agisindan énemlidir. Sadeligi ve bir¢ok alana ra-
hat uygulanabilir olmasindan dolayi, olusturduklar1 bu yapi, diger bir¢ok ekonomi alanina ra-
hatlikla entegre edilebilir. Itoh’un (2004) calismasi ise Isveren-Calisan modelinde, calisanin,
igverene karsi esitsizlikten kaginma yaklagimini dikkate alarak, bu iliskileri inceler. Caliganin

boyle bir yonelimde olmasinin, igvereni genel olarak kétii etkiledigi sonucunu bulmustur.

Eisenkopfve Teyssier (2016), calisanin, ya kendinden {ist basamaktaki kisinin kazancini dnem-
sedigini ya da kendisiyle ayn1 seviyedeki bagka bir ¢alisanin kazancini 6nemsedigini deney-
sel olarak gostermistir. Bir bagka sekilde ifade edecek olursak, bir ¢alisan diger bir kisinin
sahip oldugu durumu 6nemserken ya dikey bir yaklasim ya da yatay bir yaklagim gostermek-
tedir. Calisan bu iki yaklagimi bir arada gosteremez. Biz ise Kii¢iiksenel ve Saygili’nin (2019)
izledigi yontemi dikkate alarak, Eisenkopf ve Teyssier’in (2016) dikey hiyerarsi sonuclarini da
hesaba katarak, ¢alisanin denet¢inin kazancini, denet¢inin ise isverenin kazancini 6nemsedigi
bir model kurduk. Bunun, ger¢ek hayat problemlerini anlama ve ¢ozmede uygun bir bakis
acist olduguna inanmaktayiz. Bu sekilde, bu yapiyla buldugumuz sonuglari, Tirole’{in (1986)
sonuglar ile karsilastirarak, hiyerarsik olarak alttan yukariya dogru esitsizlikten kaginma pren-

sibinin, genel yap1y1 nasil etkiledigini anlamaya calistik.

Tirole’iin (1986) modelinde iiretim yapan tek kisi ¢alisandir. Bunu yaparken efor, e > 0,
sarf etmektedir. Ayrica modelde, teknoloji kaynakli bir tiretim parametresi 6§ bulunmaktadir.

Calisanin eforu ve iiretim parametresinin toplami, olusan tiriinii (kazanci) vermektedir. Olus-
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turulan iirlin, igveren tarafindan alinmaktadir. Bu yiizden, bu iirlinii igverenin maasi olarak
kabul ediyoruz.

z=0+e

Calisan efor sarf ederken, g(e) kadar fayda fonksiyonunda bir eksilme yasar. g(e) fonksiyonu,
tam olarak efor degeri arttik¢a artan ayni zamanda konveks bir fonksiyondur. Bu siirecte,

isveren calisana W kadar bir maas 6demektedir.

Diger bir parti denet¢idir. Denetginin gorevi, ¢alisani ve calisanin karsilagtigi iretim paramet-
resini gozlemleyerek, bunu isverene raporlamaktir. Bu gorev karsiliginda, igveren tarafindan
S kadar bir maas denetciye 6denmektedir. Calisanin aksine, denetci gorevini yaparken her-

hangi bir maliyetle karsilasmaz.

Isveren-Denetci-Calisan yapisinda, dikey bir hiyerarsi oldugundan dolayz, isverenin maasinin
denet¢iden, denetginin maasinin ise ¢alisandan fazla oldugunu farz ediyoruz, 6 4+¢ > S > W.
Bu bakis agisiyla, calisanin ve denet¢inin fayda fonksiyonlarini kurarken, denetcinin kendi
maasi ile igverenin maagini karsilastirdigi, ¢caliganin ise kendi maasi ile denet¢inin maasini

karsilastirdigi dikkate alinmalidir. Bu bilgiler 1s18inda, denetginin fayda fonksiyonu

V(S — Asp(@+e—8))

caliganin fayda fonksiyonu ise

UMW —g(e) = Aas(S = W)

seklinde olusturulur. U ve V' 6zellikleri tam olarak artan, konkav ve her yerde tiirevi alinabilen,

Von Neumann Morgenstern fayda fonksiyonlaridir.

Aas, calisanin denetciyi dikkate alarak, sahip oldugu esitsizlikten kacinma parametresidir.
Denet¢inin maasimin, kendi maasindan fazla olmasina karsi sahip oldugu hassasiyeti goster-
mektedir. Aymi sekilde, Agp, denetcinin isvereni dikkate alarak, sahip oldugu esitsizlikten
kaginma parametresidir. Isverenin maasinin, kendi maasindan fazla olmasina kars1 sahip
oldugu hassasiyeti gostermektedir. Katilim kisitlarin1 saglamasi ve fayda fonksiyonu netles-

tirmek adina bu parametreleri 0 ile 1 arasinda farz ettik, 0 < A9 < 1ve 0 < Agp < 1.
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Bu degerlerin ve maas farklarinin pozitif olmasindan dolayi, ¢alisan ve denetgi, bu karsilastir-
malardan eger maaglar esit degilse negatif etkilenmektedir. Bu noktada, eger bu parametreler
0 olursa, Asp = 0 ve Ags = 0, bu yapinn Tirole’iin (1986) calismasiyla aym 6zellikleri

tagidigini gozlemleyebiliriz.

Son olarak, bir diger parti ise firmanimn sahibi isverendir. Isverenin gérevi, denetciye ve
calisana kontrat onermek ve maag ayarlamalarini yapmaktir. Firmanin iiretimini ise kendi-

sine maas olarak alir. Ayrica, igveren riske karsi notr bir tavir sergilemektedir.

Daha sonra aciklanacagi iizere, bu modelde dort farkli durum gézlendiginden dolay1, beklenen
fayda fonksiyonlarin1 kullandigimizi belirtelim. Bu bilgiler 1s18inda, partiler i¢in beklenen

fayda fonksiyonlar1 asagidaki gibidir.
EUW —g(e) — Aas(S —W))
EV(S —Asp(0 +e—S))

B(z—8—W)=E@+e—S—W)

Caligan, minimum kabul edecegi maas Wy ve bununla baglantili olarak U = U (W) fayda
fonksiyonuna sahiptir. Benzer sekilde, denet¢i minimum kabul edecegi maas Sy ve bununla
baglantili olarak V' = V(Sy) fayda fonksiyonuna sahiptir. Beklenen fayda fonksiyonlar1 ve

minimum fayda fonksiyonlar1 birlikte degerlendirildiginde

EUW —g(e) — Aas(S —W)) >U

<l

EV(S = Asp(@+e—9)) >

katilim kisitlar1 yukaridaki gibi olusturulur.

Calisanin sarf ettigi eforu sadece kendisi bilmektedir. Bunun yaninda, bu yapida, yiiksek 6 ve
diisiik 0 verimlilik diizeyleri bulunmaktadir. Verimlilik diizeyleri arasidaki iliski 0 < 6 < 6,
ve AG = 0 — 0 seklindedir. Isveren, verimlilik diizeyinin ne oldugunu denetgi vasitasiyla
ogrenebilir. Calisan ise verimlilik diizeyinin ne oldugunu her zaman bilmektedir. Ancak de-

net¢i verimlilik diizeyini gbzlemlerken, her zaman basarili olmayabilir. Bu bilgiler 15181nda
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dort tane durum ile kargilasmaktayiz.

Durum 1: 8 hem c¢aligan hem de denetci tarafindan 6grenilir.

Durum 2: 8 galisan tarafindan 6grenilir. Denetgi ise gorevinde basarisiz olur.
Durum 3: 6 calisan tarafindan 6grenilir. Denetci ise gdrevinde basarisiz olur.
Durum 4: § hem calisan hem de denetgi tarafindan dgrenilir.

Bu dort durumdan biri kesinlikle gergeklesmelidir. Bu yiizden, Zﬁj p; = 1 kabul edilmek-

tedir. p; her bir durumun gerceklesme ihtimalidir.

Olaylarin hangi sirayla gerceklestigine gelirsek, oncelikle igveren, denetci ve ¢alisanin ma-
aglarinin ne oldugunu belirten bir ana kontrat 6énermektedir. Bu maaslar iiriin, =, denetgi-
nin raporu, r, ¢alisan ve denet¢inin esitsizlikten kaginma parametrelerine, A 45 ve Agp, bagh
fonksiyonlardir. Bu degerler herkes icin ortak bilgi olarak kabul edilmektedir. Kontrat, de-
netei ve caligan tarafindan kabul edildikten sonra, riisvet ihtimali ortaya ¢ikar. Eger denetci ve
caligsan kendileri i¢in pareto optimal bir noktada anlasabilirlerse, yan 6deme yapilir. Bu yan

o0deme fonksiyonu ana kontrat ile ayn1 6zellikleri tagimaktadir.

Denet¢i raporunu igverene sunarken, eger verimlilik diizeyini gézlemlemede basarisiz ol-
mussa, isverene kesinlikle bos rapor vermektedir. Ancak, eger verimlilik diizeyinin ne oldu-
gunu 6grenmisse, igverene verecegi rapor ya dogru olmak zorundadir ya da bu bilgiyi isverenle

paylasmamay: tercih edebilir.

Kontratlar kabul edildikten sonra, verimlilik diizeyi ¢alisan tarafindan 6grenilir ve ¢alisan
eforunun ne olacagini belirler. Bu sekilde iiriin ortaya ¢ikmis olur. Denetgi ise verimlilik

diizeyini 0grenir veya 6grenmez ve raporunu igverene sunar.

Son olarak, kontrat partiler arasinda uygulanir. Isveren, calisan ve denet¢iye maaslarini 6der.

Eger calisan ve denetci yan bir 6deme i¢in anlagsmiglarsa, bu riigvet aligverisi de gerceklestirilir.

Tiim bu durumlar dikkate alinarak, igverenin kendi fayda fonksiyonunu maksimize etmek i¢in
optimal bir kontrat hazirlamas1 gerekmektedir. Bunun igin ise, ilk olarak 6nerdigi kontratin

denetci ve ¢aligan tarafindan kabul edilmesi gerekmektedir. Denetgi ve calisanin katilim kisit-
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lar1, agagidaki gibi tanimlanir.

(APC): EUW —g(e) = Aas(S = W)) = > pilU(W; — gles) — Aas(Si — W)

)

(SPC): EV(S—Asp(0+e—8)=> piV(Si—Asp(0i+ei— S;) >V =V(S)

Durum 2 ve Durum 3’te, denet¢i isverene bos rapor sundugundan dolayi, isveren verimlilik
bilgisine sahip degildir. Bu ylizden ¢alisanin hangi miktarda efor sarf ettigini belirleyemez.
Calisan, Durum 2 ve Durum 3’teki farkli verimlilik diizeylerini, igverenin 6grenememesinden
dolay1, bu durumu kendi ¢ikarina kullanabilir. Isveren, bu problemi ¢ézmek adima, bu iki
durum ile baglantili olarak, maag ayarlamalari ile ¢alisani, dogru davranmasi adina tesvik

etmesi gerekmektedir. Calisanin tegvik kisit1 agagidaki gibi yazilabilir.

(AIC) o Wy — g(eg) — )\AS<S3 — W3) > Wy —gleg — Af) — Aag(Se — Wg)

Isveren, katilm kisitlar1 ile denetgi ve galisanin kontrat1 kabul etmesini, tesvik kisit1 ile de
calisanin farkli bir durumdaymis¢asina davranmamasini saglamistir. Daha 6nce belirttigimiz
gibi, igverenin verimlilik diizeyini bilmemesinden dolay1, denet¢i ve calisan arasinda riigvet
iligkisi olusabilir. Calisan, Durum 1’deki disiik verimlilik diizeyini ve Durum 4’teki yiiksek
verimlilik diizeyini gizleyerek bu durumdan fayda saglamak isteyebilir. Bunu yaparken, de-
netcinin kabul edebilecegi miktarda riigvet vermesi gerekmektedir. Diger bir durumda ise,
denet¢i Durum 2 ve Durum 3 ile baglantili olarak, ¢alisani yolsuzluk yapmaya ikna etmek

isteyebilir.

Isveren, denetci ve ¢alisan arasindaki riisvet aligverisini engelleyebilmek adina, riisvet ala-
cak tarafin kabul edebilecegi minimum miktarin, riigvet verecek tarafin 6deyebilecegi maksi-
mum miktardan biiyiik olmasini saglamak zorundadir. Bu durumu saglamak icin, esitsizlikten

kaginma parametrelerini de dikkate alarak, ¢alisan ve denet¢iye verecegi maaglart bu duruma
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uygun olacak sekilde ayarlamalidir. Bu baglamda, gizli anlagma kisitlar1 asagidaki gibi yazilir.

S1—Asp(01 +e1 — S1) n Wi —g(e1) — Aas(S1 — Wh)

CIC1):
( ) 14+ Agp 14+ 2X45
S Sa — Asp(f2+ex— S2)  Wa—g(ea) — Aas(S2 — Wa)
+
- 1+ Agp 14 2X45
Sy —Asp(0s+es—Ss)  Wi—glea) — Aas(Ss — Wy)
CIC2):
( ) 1+ Agp + 14 2X45
S 53— Asp(fs +e3—S3) Wi —g(e3) — Aag(S3 — W)
+
- 1+ Asp 1+2Xas
Sz — Asp(03+e3—S3) Wi —g(es) — Aas(S3 — Ws)
CIC3):
( ) 1+ Agp + 14 2X45
S Sy —Asp(b2+e2—S2) Wi —g(ea — Ab) — Aag(S2 — Wa)
_.I_
- 1+ Asp 1+2Xas

Birinci ve ikinci gizli anlagsma kisitlarini inceleyecek olursak, caliganin yolsuzluk i¢in denet-
¢iye yapacagi 6deme, sadece onun maasini diisiirmekle kalmayacak, ayrica denet¢inin maagini
arttirip, kendi maasini azaltarak, esitsizlikten kaginma ile baglantili olarak, ¢alisanin daha kotii
hissetmesini saglayacaktir. Bu agidan bakildiginda, ¢alisanin 6deyebilecegi maksimum riigvet
miktari, temel modele kiyasla daha az olacaktir. Denet¢i i¢in ise, alacagi 6deme hem maasini
arttirp hem de igveren ile arasindaki maas farkini azaltacagindan dolayi, kendisini daha iyi
hissedecektir. Bu agidan, denet¢i temel modele kiyasla, riisvet almaya daha meyilli olacaktir.
Ugiincii gizli anlasma kisitina gelecek olursak, burada denetgi riisvet dneren taraf, ¢alisan ise
rlisvet alan taraftir. Calisan bu 6deme ile hem maaginin artmasindan dolay1 hem de denetgi ile
aralarinda olan maas farkinin azalmasindan dolay1, daha iyi bir noktaya gelmektedir. Bu yiiz-
den, sadece kendini diigiinen bir ¢alisana kiyasla, daha az bir miktarda riigvet onerisi, ¢aligani
is birligine ikna edebilir. Diger taraftan, ¢calisana verecegi riigvet ile birlikte, denet¢inin maasi
azalacaktir. Bununla birlikte, igveren ile arasindaki maas farki artacagindan dolayi, bu durum
denetgiyi iki agidan da kotii etkilemektedir. Sonug olarak, denetginin ¢alisana onerebilecegi
maksimum riisvet miktari, Tirole’tin (1986) temel modelindeki benzer duruma kiyasla, daha

disiik bir seviyeye gelecektir.
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Bu kisitlart goz oniinde bulundurarak, isveren gerekli ayarlamalarla kendi problemini, op-
timal sonu¢ elde etmek i¢in ¢ozmesi gerekmektedir. Buldugumuz sonugclari ise, Tirole’iin
(1986) temel makalesindeki sonuglar ile karsilastiracagiz. Bu sekilde, hiyerarsik olarak alttan
yukariya dogru esitsizlikten kaginma prensibinin, optimal sonuglari nasil etkiledigini gézlem-

lemis olacagiz.

s > pilli + e — Si = Wi)

s. t

(APC), (SPC), (AIC), (CIC1), (CIC2), and (CIC3)

Bu problemi ¢ézerek, buldugumuz sonuglara gelecek olursak, ilk olarak galisanin sarf ettigi
efordan bahsetmek gerekir. Durumlardaki efor seviyelerini, siralama olarak Tirole’iin (1986)
modeliyle benzer bulduk. En az sarf edilen efor ise Durum 2’de gozlendi. Bunun nedeni,
Durum 2°deki diisiik verimlilik diizeyi ve denet¢inin bu durum i¢in isverene bos rapor ver-
mesinden kaynaklanmaktadir. Ayrica bu sonug, denetci ve ¢alisan arasindaki yolsuzlugu 6n-
lemekten kaynaklanmamaktadir. Isveren, Durum 3’teki yiiksek verimlilik diizeyini ve Du-
rum 2’deki diisiik verimlilik diizeyini dikkate alarak, ¢alisan i¢in Durum 3’1, ¢alisanin tesvik
kisit1 ile daha tercih edilir hale getirmistir. Isveren, Durum 2’deki diisiik efor seviyesinden
dolayi, Durum 2’deki ¢alisana verecegi maasi da bu sekilde diisiik tutar. Bu baglamda, ca-
lisanin, yiiksek verimlilik diizeyine sahipken, diisiik verimlilik diizeyi varmis¢asina hareket
etmesi engellenmistir. Diger bir husus, efor seviyelerini ¢alisan ve denet¢inin esitsizlikten
kaginma parametrelerine bagli olarak bulduk. Bir baska deyisle, igsveren tarafindan elde edilen
efor seviyesi bu parametrelerden etkilenmektedir. Calisanin esitsizlikten kaginma parametresi
ile igveren tarafindan elde edilen efor seviyesi arasinda pozitif bir iliski vardir. Denetgi ile
maagini kiyaslayan ¢alisan, daha biiyiik bir parametre ile, fayda fonksiyonunda daha negatif
bu durumla karsilagsmaktadir. Kendisi igin bu negatif durumu ortadan kaldirabilmek adina
sarf ettigi eforu arttirmay tercih eder. Bu baglamda, isveren i¢in, kendi maasi ile denetgi-
nin maasini kargilastiran c¢alisan, sadece kendini diisiinen bir ¢alisana gore daha tercih edilir
bir se¢enektir. Denetginin esitsizlikten kaginma parametresi ile isveren tarafindan elde edilen
efor seviyesi arasinda negatif bir iliski vardir. Isveren ile maasim kiyaslayan denetgi, daha
biiyiik bir parametre ile, fayda fonksiyonunda daha negatif bir durumla karsilasmaktadr. Is-

veren, bu negatif durumu telafi edebilmek ve denet¢inin katilim kisitin1 saglayabilmek adina,
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calisanin maasini diisiiriir. Maas1 diisen c¢alisan ise daha az efor sarf etmektedir. Bu sekilde
isverenin maas1 da azalmis olur. Isveren i¢in, kendi maasi ile isverenin maasii karsilastiran
denetci, sadece kendini diislinen bir denetgiye gore daha tercih edilir bir segenek degildir. Efor
seviyesi ile alakali olarak son ve en 6nemli bulgumuz, eger denetginin esitsizlikten kaginma
parametresi ¢aliganin esitsizlik parametresinden biiyiikse, tiim durumlardaki efor seviyesi, Ti-
role’iin (1986) temel modelinde ifade ettigi efor seviyelerinden kiigiiktiir. Ayrica, bizim mo-
delimizdeki Durum 2’deki efor seviyesi, temel modeldeki Durum 2’deki efor seviyesinden de
diisiiktiir. Ozetle, eger esitsizlikten kacinan denetcinin efor seviyesi agisindan neden oldugu
negatif etki, esitsizlikten kaginan ¢alisanin efor seviyesi acisindan neden oldugu pozitif etki-

den biiyiikse, efor seviyeleri temel modeldeki efor seviyelerinden kiigtiktiir.

Diger bir sonucumuzda ise, Durum 1 ile Durum 2 arasindaki gizli anlagsma kisit1 (C1C1)
disindaki tiim gizli anlasma kisitlar1 baglayicidir. Bu sonug¢ Tirole’iin (1986) modelindeki
sonugla birebir benzerdir. Calisan, Durum 2’deki diisiik {iriin nedeninin, kendisinin diisiik
eforu degil de diisiik verimlilik diizeyi olarak bilinmesini ister. Ilk gizli anlasma kisitinin
baglayict olmamasi ve ikinci gizli anlagsma kisitinin ise baglayici olmasi, denet¢inin ¢alisant

desteklemesi seklinde yorumlanir.

Calisanin ve denetginin maaglarina gelecek olursak, temel model ile ayni siralamaya sahip
sonuglar bulduk. Temel modelde, denet¢inin ve ¢alisanin maaglari, fayda fonksiyonlarini
ifade etmek icin yeterlidir. Ancak, bizim modelimizde, esitsizlikten kaginan denet¢i ve esit-
sizlikten kacinan ¢alisan oldugundan dolayi, isveren bu maas ayarlamalarinda, esitsizlikten
kaginma parametrelerini de géz dniinde bulundurmak zorundadir. Durum 3 ve Durum 4’teki
efor seviyelerinin ayn1 oldugunu ifade etmistik. Bununla birlikte, Durum 3 ile Durum 4 ile
baglantili olabilecek yolsuzluk iligkisini engelleyen ikinci gizli anlasma kisiti (C'1C?2) birlikte
degerlendirildiginde, denet¢i ve galisanin esitsizlik parametreleri de dikkate alinarak, denetci
ve ¢alisanin Durum 3’teki toplam faydalarinin toplami, Durum 4’teki toplam faydalan ile
aynidir. Ancak, denet¢inin ve ¢alisanin bireysel maaslari bu esitligi saglayacak sekilde fark-

lilik gosterebilir.

Denetcinin maas siralamasini inceleyecek olursak, Durum 2 ve Durum 3’te, denet¢i verimli-
lik diizeyini gézlemlemede basarisizdir. Durum 1 ve Durum 4’te ise verimlilik diizeyinin ne

oldugu bilgisine sahiptir. Bu bilgiler 15181nda, igveren Durum 1 ve Durum 4’te, Durum 2 ve
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Durum 3’e gore, denetcinin faydasini daha yiiksek belirlemesi gerekmektedir. Isveren, Durum
4’teki denetcinin durumunu daha iyi hale getirerek, Durum 3 ve Durum 4 arasinda olusabilecek
yolsuzluk ihtimalini azaltmak i¢in, denet¢inin Durum 4’teki faydasini, Durum 3’teki faydasina
gore daha yiiksek olarak ayarlar. Ancak, denet¢inin Durum 3’teki faydasi ¢ok diisiik olursa,
Durum 2 ve Durum 3 ile baglantili olarak, denetgi, diisiik verimlilik diizeyine sahip ¢aligani,
yiiksek verimlilik diizeyine sahipmis gibi davranmasi noktasinda ikna edebilir. Bu yiizden,
isveren, denet¢inin Durum 2 ve Durum 3’teki faydalarini esit olarak ayarlamak zorundadir.
Durum 1 ve Durum 2 ile alakali olarak, denet¢i Durum 2’de gorevinde basarisiz, Durum 1°de
ise basarili olmaktadir. Bu yiizden Durum 1°deki faydasi, Durum 2’deki faydasindan yiiksek
olmalidir. Son olarak, Durum 1 ve Durum 4’te denetcinin faydalarini karsilastiracak olursak,
denetci, bu iki durumda da verimlilik diizeyinin ne oldugu bilgisine sahiptir. Ancak Durum
4’te yiiksek verimlilik diizeyini gozlemler. Bu agidan, igveren, denet¢inin Durum 4°teki fay-
dasini Durum 1°deki faydasindan yiiksek yapmalidir. Tiim bu agiklamalar 1181nda, denetginin
Durum 4’teki faydasinin Durum 1°deki faydasindan fazla, Durum 1°deki faydasinin Durum

2’dekinden fazla ve Durum 2’deki ve Durum 3’teki faydalarinin ise esit oldugunu agikladik.

Calisanin fayda karsilastirmalarina gelecek olursak, Durum 2’°deki efor seviyesinin, diger du-
rumlardaki efor seviyesinden diisiikk oldugunu belirtmistik. Bu yiizden, isveren tarafindan
ayarlanan ¢alisanin Durum 2’deki fayda miktari, diger durumlardaki fayda miktarindan diisiik
olmak zorundadir. Bu yiizden, ¢alisanin Durum 1’deki fayda miktari, Durum 2’dekinden
biiyiik denebilir. Bunoktada, ¢aligan Durum 3 ve Durum 4’te yiiksek verimlilik diizeyine sahip
oldugundan dolay1, bu durumlarda daha yiiksek faydaya sahip olmasi gerekmektedir. Durum
3 ve Durum 4’teki fayda miktarlari, Durum 1 ve Durum 2’dekilerden biiyiik olmalidir. Son
olarak ise, Durum 3 ve Durum 4’teki durumlar karsilasgtirma noktasinda, Durum 3’te yiiksek
verimlilik diizeyi ve denet¢inin bos raporu oldugunu bilmekteyiz. Isveren, ¢alisan ve denetci
arasinda, bu iki durumla baglantili olarak, bir yolsuzluk iligkisi kurulmamasi igin, ¢aligana
Durum 3’te, Durum 4’e¢ gore daha fazla maas vererek, onu riigvet aligverisine girmemesi
konusunda tesvik eder. Bundan dolayi, ¢alisan en yiiksek faydaya Durum 3’te sahip olmak-
tadir. Diger bir agidan bu sonuca yine ulasabiliriz. Denet¢inin, Durum 4°te en yiiksek faydaya
sahip oldugunu ifade etmistik. Ayrica denetci ve ¢alisanin Durum 3 ve Durum 4’teki toplam
faydalarinin da esit oldugunu biliyoruz. Bu iki durumun saglanmasi igin, ¢alisganin Durum

3’te daha fazla faydaya sahip olmasi gerekmektedir. Denetgi ve ¢alisanin, Durum 3 ve Durum
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4’teki maas farklari, isverenin verimlilik diizeyinin ne oldugunu 6grenebilmesi i¢in 6dedigi

bedel olarak ifade edilebilir.

Calismamizi noktalarken, bu ¢alismadaki nemli noktalar1 vurgulayarak ve modelimizin hangi

acilardan gelistirilebilecegine dair goriiglerimizi ifade edecegiz.

En temel olarak, ekonomiye dair yapilan caligmalarda, sadece kendini diisiinen birey yak-
lagiminin yeterli olmadigini ve bu alanda 6nemli bir teori eksikligi oldugunu diisiindiik. Kii-
cliksenel ve Saygili’nin (2019) izledigi metodolojiye benzer olarak, Sosyal Tercih Modeli ile
Kontrat Teorisi arasinda bir baglant1 kurmaya calistik. Bunu yaparken Tirole’iin (1986) ve

Fehr ve Schmidt’in (1999) caligmalarindan faydalandik.

Calisanin, kendisi ile denetciyi, denet¢inin ise kendisi ile igvereni karsilastirdigi caligmamaizla,
bu yaklasimlarin, yolsuzluk ve riisvet alisveris dinamiklerini etkiledigini gordiik. Isveren
i¢in, esitsizlikten kacinan bir calisanin, sadece kendini diisiinen ¢alisana gore daha tercih
edilebilir oldugunu, esitsizlikten kacinan bir denet¢inin ise sadece kendini diisiinen denetgiye
gore igveren i¢in zararli oldugunu gosterdik. Denetginin esitsizlikten kaginma parametresinin,
calisaninkinden biiyiik oldugunda ise, isveren agisindan, negatif etkinin pozitif etkiyi domine

ettigini gozlemledik.

Daha sonraki ¢aligmalar igin ise, asagidan yukariya dogru izledigimiz esitsizlikten kacinma

prensibi, diger tip hiyerarsiler i¢in de olusturulabilir.

Bag ve Kiigiiksenel’in (2006) temel modele ekledigi, denetcinin gorevini yaparken bir maliyetle
kargilagsmasi ve ¢alisan ve denetgi arasindaki yolsuzluk iligkisinin zamansal olarak daha 6nce

kurulmasi, modelimiz i¢erisinde incelenebilir.

Birden fazla denet¢inin veya birden fazla ¢aliganin oldugu bir yapiy1 incelemek ilging bir alan

olabilir.

Kofman ve Lawarree’nin (1993) firmay1 incelemesi i¢in 6nerdigi disardan gelen denetci, ayrica
Kofman ve Lawarree’nin (1996) literatiire kazandirdig1 diiriist ve diiriist olmayan denet¢i de
yine esitsizlikten kaginma prensibi ile birlikte incelenebilir. Son olarak ise, oyun teorisi kon-
septi ile bilinmeyen veya degisken esitsizlikten kaginma parametreleri ile modelimiz gelisti-

rilebilir.
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Esitsizlikten kaginma ve hiyerarsiye sahip organizasyonlarin birlikte incelenebilecegi, bircok

alan olduguna inanmaktayiz.
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