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Chapter 1

Intr oduction

In the last 30 yearsprobably the two mostin uential innovationsin microeconomicswere
the theory of incertives and the rise of behavioral economics. The theory of incertives
dealswith the issuethat the real world su ers from informational problemswhich have to

be overcometo establishe ciency. On the other hand, behavioral economicds concerned
with the obsenation that peoplein the realworld systematicallydeviate from the behavior

we would expect from fully rational economicactors as the standard textb ook models
descrile them.

In the beginning of behavioral economicsthere was a sewere conict between what
could be called mainstream economistsand researbers in behavioral economics. The
proponerts of the mainstream arguedthat real peopleare probably not rational actors,
but in a competitive market they behave asif they were,asthey would be drivenout of the
market otherwise. In addition it was arguedthat deviations from rational behavior were
just idiosyncratic and thuswould o set ead other in large markets. Addressingthis point,
behavioral economistsggatheredevidencethat people'sdeviationsfrom predicted behavior
are presen at the market level and that they are not idiosyncratic but systematic. Labor
and nancial markets were analyzedin depth and thesetwo elds werethe rst whereit
becameacceptableto relax standard assumptionsin modelling.

Only very fewyearsagohasthis discussionsomewhatdied out and it is morecommonly
acceptedto alsoconsiderbehavioral \anomalies" to explain economicoutcomes.Howewer,
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there is only little work done alongtheselines. In this thesis| combine the two strands,
incertiv e theory and behavioral economicsjn order to gain new insights in the interplay
betweenpreferencecharacteristics, belief biases,and institutions.

The secondchapter of this dissertationis basedon the paper Incentive Contra cts
under Inequity Aversion . This chapter analyzesa standard Moral Hazard problem
following Holmstrem (1979) but amendsthis basic model by assumingthat the agert is
inequity averse. The conceptof inequity aversion, stating that agers su er from being
better or worse 0 than others in their referencegroup, was introduced by Fehr and
Sdmidt (1999)to capture a wide array of experimertally and empirically obsened non{
sel sh behavior and was probably the rst operationalizable behavioral model of non-
standard preferences. The results we obtain from introducing non{sel shnessinto the
Moral Hazard problemdi er from convertional cortract theory and are morein line with
empirical ndings than thesestandardresults. The key ndings arethat inequity aversion
alters the structure of optimal cortracts systematically Inequity aversiongivesscoye for
an additional incertive instrument asthe agen can be rewarded for good performance
not only by higher monetary rewards but also by lessinequity. In addition, there is
a strong tendency towards linear sharing rules as ageris have an incertive to \insure"
not only against variations in wealth but also the perceiwed fairnessof an allocation.
Moreover, enriching the model and allowing for more than one agen, inequity aversion
delivers a simple rationale for the widespreaduse of team basedincertive sdhemes,even
in ervironments where standard theory would not predict them. This is againdueto the
fact that agerts want to be insured againsttoo volatile levels of equity. Finally, we nd
alongthe sameline of reasoningthat the Su cien t Statistics result is violated. Dependent
on the environment, optimal cortracts may be either overdeterminedor incomplete. This
dependson how the agen evaluatesthe fairnessof an allocation.

The third chapter, Moral Hazard and Inequity Aversion: A Survey, summa-
rizes the growing literature in the emerging eld of behavioral cortract theory that in-
corporatessccial preferencesnto the analysisof optimal cortracts in situations of Moral
Hazard. It cortrasts these papers with the model and the results from the previous
chapter. In order to easethis comparisonthe chapter cortains a sketch of the previous

1This paper is joint work with Achim Wambach.



chapter's model. Studying theserecen cortributions emphasizeghat taking social pref-
erencesnto accoun when analyzing optimal cortracts generatesmportant new insights
and can help us gain a better understanding of real world corntracts and organizational
structures.

The fourth chapter, A brief Survey on Stra tegic Delega tion , outlines the
literature on strategic delegation. It leads over to the other two main papers of this
thesis that deal with the questionto what extert players engagedin non{cooperative
interactions can improve their strategic situation by having ageris playing the gameon
their behalf. This brief survey summarizeswherestrategic delegationhasbeenemployed,
what its e ects are in the respective environments and what are the limitations of its
application.

Chapter v e is basedon the paper A Model of Delega tion in Contests 2. In
this paper we look at cortests betweentwo groupsover a \rent". The situation is sud
that no cortracts on the contestedrent can be written and the group memnmbersmay have
di ering valuations for this contested rent. In our model the Median Voter Theoremis
applicable and we can show that genericallythe pivotal group member, with the median
valuation for the rent, will not act himselfbut will want to senda group member that has
preferencesli erent to her own into the cortest. The delegationcan be either to more or
less\radical” group members. The direction of delegationdependson the order of moves
and the relative \aggressiveness"of the group medians. Delegationgivesthe pivotal group
menber a strategic tool to gain commitmert power for the subsequehconest game. We
show that genericallyvery asymmetricequilibria arise,evenif the mediangroup menbers
value the rent (almost) equally. Delegation leadsto a sccial improvemert in terms of
resourcesspert in the cortest. The intuition for the result is that the possibility to
delegateampli es, possibly minusculeinitial di erences.

While chapter 5 is concernedwith delegationin cortests in a rather abstract setting
I will considerdelegationin a specic cortext in what follows. The last paper deals
with the gquestion whether rms can gain a strategic advantage by hiring overcon dent
managers. Overcon dence is a phenomenonprominert in the psydological literature
but sofar only scarcelydealt with in economics. To introduce the concept! presen in

2This paper is joint work with Stefan Brandauer.
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chapter six A brief Survey on Over confidence . | outline the psydiologicalevidence
for this phenomenorand give a taxonomy for an array of phenomenahat comeunderthe
commonlabel of overcon dence. It is pointed out that the psydiologicalstudieswereearly
on concernedwith overcon denceamongstprofessionalsand executives,evenin top rank
managemenh positions. Furthermore | shav how the existenceof overcon dence can be
rationalized with economicreasoning,in which cortexts the concepthasbeenemployed,
and what are its e ects in thesesituations.

Chapter seven, A Stra tegic Rationale for Over confident Mana gers , adds
strategic concernsto the list of economicmodelling issuessetout in the previouschapter.
We analyzewhetherit might be desirablefor a rm to hire an overcon dent managerfor
strategic reasons.We analyzea tournamert type versionof Bertrand competition and a
linear demandCournot model. In ead casethere is an R&D stagewhere rms caninvest
in cost reduction before product market competition takesplace. It is this R&D stage
where overcon dence kicks in. Though under some quali cations, we nd that under
both speci cations rms want to delegateto overcon dent managers.The fact that both
under price and quartity competition delegationworks in the samedirection is distinct
to the standard literature on strategic delegationwhere optimal delegationin those two
casesworks in opposite directions. The modelsin this chapter not only help explain the
empirical evidencethat executives are prone to overcon dence but also deliver testable
implications.

Finally, the Concluding Remarks in chapter eight corntain somebrief personalre-
ections.



Chapter 2

Contra cts under Inequity Aversion

2.1 Intr oduction

\A givenlevelof pay may be vieweal as gaod or bad, acceptableor unaaceptable,
depending on the compensation of othersin the referene group, and as such
may resultin di er ent behavior. [...] This is a constraint on the use of any
sort of incentive pay."

Milgrom and Roberts (1992,p. 419)

Although Milgrom and Roberts (1992) straightforwardly state that sacial preferences
matter in the designof incertive schemesthis issuehasreceiwed little attention { though
the question how to provide appropriate incertives was analyzedin much detail since
Holmstrem's [1979]seminal paper on Moral Hazard *.

We introduce sccial preference$ captured by inequity aversion following Fehr and
Sdmidt (1999), into a Holmstrem (1979) setting where a principal hires an agert who,

1Exemptions are Kandel and Lazear (1993) on peer pressureor the literature on status concernsin

Public Finance. Examples for the latter are Lommerud (1989) or Konrad and Lommerud (1993).
2Throughout the paper we will use terms like fairness, reciprocity, sccial preferences,and inequity

aversionsomewhatinterchangeably What we meanis reciprocal patterns in behavior captured by inequity
aversion. SeeKolm (2003) for a detailed discussionand classi cation of di erent conceptsof reciprocity.

5



6 CHAPTER 2. CONTRA CTS UNDER INEQUITY AVERSION

by his choice of e ort, determinesthe probability distribution of prots. Analyzing this
problem with an agert that su ers from being worseo or better o than the principal
givesus a better understandingof real world cortracting. Section8 cortains a number of
empirical ndings that can be explainedby our simple model.

We nd that the optimal cortract hasto trade o three factors: insurance{ incertives
{ fairness. The agen's concernfor fairnessleadsto a tendency towards linear sharing
rules. Furthermore the fairnessconcerndelivers a new incertiv e instrument, asthe agert
can be rewarded for good performancenot only by paying more, but alsoby paying more
equitably. Moreover we nd that Holmstrem's Su cien t Statistics result® is violated as
optimal contracts may be either overdeterminedor incomplete. Finally, turning to the
multi{fagents case,the fairnessmotive gives a rationale for the widespreaduse of team
incertivesewen if the performedtasks are independert.

Only recertly { badked by experimertal researt* { theoretical frameworks have been
deweloped to model other{regarding preferences.Among the most prominert examples
are Rabin (1993), Dufwenberg and Kirc hsteiger(1998), Falk and Fischbader (2000), Fehr
and Scmidt (1999), and Bolton and Ockenfels(2000f. The rst three models{ Rabin
(1993), Dufwerberg and Kirchsteiger (forthcoming) and Falk and Fischbadher (2000) {
try to actually model reciprocal behavior. Here the intentions of an agen play a role
in evaluating the results of his actions. Whereasthese models are certainly closerto a
realistic modelling of human behavior they are analytically hardly tractable®. In cortrast,
Fehr and Sdmidt (1999) and Bolton and Ockenfels(2000) are only concernedwith the
e ects of actionson nal allocations. In theselatter two models agerts' utilit y increases
in own prot but decreasesf they are better or worseo than others. While in Fehr
and Sdmidt (1999)agerns compareown payo s to everybody else'spayo, in Bolton and

3The Su cien t Statistics result statesthat optimal cortract should condition on all informativ e signal

with respectto e ort choice and not on uninformativ e signals.
4SeeGadter and Fehr (2001), Fehr and Falk (2002) and Fehr and Schmidt (2003) for comprehensie

surveys of these experimertal studies.
5These topics have beendiscussedby sociologists for a long time. Seefor example Gouldner (1960),

Goransonand Berkowitz (1966) or Berkowitz (1968). In the se\erties also economistslike Selten (1978)

were interested in them.
6Seehowever the recert paper by Cox and Friedman (2003) who try to build a \tractable model of

reciprocity".
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Ockenfels(2002) they comparethemsehesonly to the averagein the referencegroup. For
the most part of our paper the two modelswould coincidein their prediction asthere are
only two players. We usethe model by Fehr and Sdmidt (1999)to conduct our analysis.
While this model neglectsintentions and solely focusseson nal allocationsit fareswell
in explaining obsened experimertal results while being still quite simple and tractable’.

As noted earlier we are not the rst to deal with the role of fairnessin labor relations.
In Akerlof (1982) and Akerlof and Yellen (1988) the labor relation is characterized as
a partial gift exdhange. A generouswageo er by a rm is interpreted as a gift which
is met by the agert with a high e ort choice. It is arguedthat in order to make use
of this medanism wagesare kept high and this can accoun for obsened involuntary
unemployment. Bewley (1999) o ers an extensiwe survey of numerousinterviews with
managersand arguesthat fairnessconcernsand the fear of harming \w orking morale™
might explain \Wh 'y wagesdon't fall during a recession".

A number of other researbers rely on cortrolled laboratory experimerts to analyze
the e ects of sccial preferencesn labor markets. Fehr, Kirchsteiger, and Riedl (1993)
replicate the world of Akerlof (1982) and Akerlof and Yellen (1988) in a laboratory and
con rm their prediction that even in very competitive environments markets may not
clear as wagesare kept high to trigger a reciprocal high e ort choice. Fehr, Gadter,
and Kirchsteiger (1997) argue in an incomplete cortracts environment that reciprocity
may serwe as a corract enforcemeh device. They showv that ageris exert (on average)
more e ort if they facea more generousvageo er. Fehr and Falk (1999) nally combine
thesetwo ndings and show that principals seemto be aware of the possiblecontract
enforcemeh power of reciprocity in an incomplete cortracts ervironment. Here wage
levels remain high despite the fact that there is unemploymert and there are workers
willing to work for lower wages. In complete cortracts ervironments howewer principals
tend to squeezedown wage levels on the market clearing level. SeeGadter and Fehr
(2001) for a comprehensie survey of experimerts on fairnessin the labor market.

Standard economictheory predicts a much more complexand - from a practical point
of view - generally undetermined structure to be the optimal solution to the principal

’Cf. Fehr and Schmidt (2003) where they showv how their model performs in explaining experimental
data from numerous experiments.
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ager problenm?. However, most real world cortracts have a very simple linear structure.
There have beenonly few attempts to explain this featurein standard cortracting models.
Holmstrem and Milgrom (1987) considera setting wherethe agert cortrols the drift rate
of a Brownian motion. They shaw that the optimal cortract is - for a rather specic
setting - linear in overall outcome. Howewer, the Holmstrom and Milgrom result depends
very delicately on the assumptionsthey make on the stochastic processand on the form
of the utilit y function®. Innes (1990) assumesnstead that the agert is risk neutral but
wealth constrained. Then the optimal cortract makesthe agen the residual claimart if
the outcomeis sud that it exceedsa threshold. In those regionsthe cortract takesa
linear form. This implies that the optimal corntract hasa slope of one, somethingwhich
we rarely obsene. Finally, Bhattacharyya and Lafontaine [1995] nd a linear sharingrule
to be the optimal sharecroppingcortract in a setting with bilateral moral hazard. But
again the results depend on their speci ¢ assumptionthat error terms are additive and
normally distributed.

The intuition why inequity aversionin our model helpsto explain linearity is straight-
forward. An inequity averseagen caresfor everybody getting a \fair share" of surplus.
Now if an additional unit of surplusis to be distributed it shouldbe distributed according
to thesefair shares.This holdsfor every additional unit of surplus. When every marginal
unit is distributed accordingto xed sharesthis is the very de nition of a linear sharing
rule.

Next to the topic of linearity another main focus of cortract theory has been com-
pletenessof contracts. Sowhile violations of Holmstrem's Su cien t Statistics result with
respect to cortractual incompletenessare widely acceptedand a hugeliterature following
Grossman,Hart and Moore dealswith its implications, only recerily attention hasbeen
paid to the fact that real world cortracts may be overdetermined®. Again our model of-
fers an explanation for either obsenation. Contracts may be overdeterminedas inequity
aversionimplies an intrinsic interestin the distribution of rms' prots. If prot consists

8Seee.g. Holmstrem (1979) or Mirrlees (1999).
9SeeHellwig and Scmidt (2002) for a detailed discussionand a discrete time approximation of the

Holmstrom and Milgrom (1987) cortin uous time model.
10seefor example Bertrand and Mulainathan (2001) who nd that CEO pay varies as much with non

informativ e signalsas with informativ e ones.
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not only of parts in uenced by agens' e ort choices,agens might still want to partici-
pate in variations of overall prot. On the other hand this intrinsic interestin a rm's
prot might renderit infeasibleto cortract on better performancemeasureshan prot
asthis might lead to too inequitable distributions. Thus cortracts may be incompletein
equilibrium.

Finally our analysiso ers an explanation for the prominenceof team incentives. If
workers care about eat others payo s it may be optimal to condition workers' pay on
their co{workers' performance.This type of team incertivescan be interpreted as a kind
of insurancenot only against income shacks but also against the disutility from being
worseor better o than the co{workers.

Recenly a coupleof papers have dealt with the matter of incorporating sccial prefer-
encesinto cortract theory. Fehr, Klein and Sdhmidt (2004) analyze- experimertally and
theoretically - the interaction of fair and sel sh agers that are o ered cortracts by a
principal. They nd that incompletebonus cortracts perform better than more complete
contracts. Howeer, they seerely restrict the set of cortracts available to the principal.

Rob and Zemsky (2002), Huck, Kebler and Weibull (2003), and Neilson and Stowe
(2003) look at optimal incertiv e intensity when agers exhibit someform of sccial pref-
erencesbut restrict the classof corntracts to linear incertive schemes.While Neilsonand
Stowe (2003) focus on the single agert caseRob and Zemsky (2002) and Huck, Kebler
and Weibull (2003) look at problemswith multiple agens.

So do Rey Biel (2002), Itoh (forthcoming), Dur and Glazer (2003) and Bartling and
von Siemeng2004a,b). Thesepapersrestrict the ageris e ort choiceto a binary decision
while we allow for a cortinuouschoice. Demouginand Fluet (2003)and Grund and Sliwka
(2003) look at tournamerts amongstinequity averseagens. Finally there is Demougin,
Fluet and Helm (2004) who look at a binary choice multi task model**.

As pointed out above, most of thesemodels are lessgeneralthan ours as they restrict
themselhes either to deterministic production technologies,binary e ort decisionsor in
that they focus their analysisnot on inequity aversion but envy, i.e. the worker cares
only about being worseo and not about being better o. The latter e ect howewer is

1For a comprehensie treatment of this literature seeEnglmaier (forthcoming).
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con rmed by empirical and experimertal data.

The remainder of the chapter is structured as follows. In section 2 we explain the
basicmodel. Section3 discusseghe key assumptions.In section4 we derive the optimal
cortracts for the situation wheree ort is cortractible while in section5 we focus on the
Moral Hazard problemwith non{contractible e ort choice. In section6 we do comparative
statics with respect to the degreeof inequity aversion and the prot level. Section7
contains two extensions. First we allow for additional signals and shed light on the
guestion of cortractual completenessand then we study the multi{agent case. Section8
comparesour main ndings with se\eral stylized empirical facts. Section9 concludesthe
chapter and the Appendix cortains the proofs.

2.2 The Basic Model

This section sets out the basic model. In the section thereafter we will discussseweral
points that might be consideredas critical.

We model the interaction betweena risk neutral, prot maximizing principal and a
utilit y maximizing agert who is inequity aversetowards his principal. In the extensions
sectionwe dealwith the caseof multiple agerts, exhibiting inequity aversiontowards eadh
other and towards the principal.

The principal hires the agent to work for him. The prot x realized at the end of
the period is cortinuously distributed in an interval [z, 7] with density f(xje) which is
determined by the e ort e exerted by the agent. As the principal is neither risk averse
nor inequity aversehe wants to maximize his expectednet pro t

Zx
EUp = f(zjg)l(z  w(z)]dx

X

wherew(zx) is the wagepaid to the agen.

The agert's utilit y function is additively separableand hasthree parts: First, hederives
utilit y from wealth, u(w(x)), which is strictly increasingin the wagepaymen. Secondhe
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su ers from e ort ¢(e) whereonly cYe) > 0 hasto hold. Finally the corvex function G ()
captureshis concernfor equitable allocations. To decidewhether an allocation is fair or
unfair the agert comparesher payo w(z) and the principal's net payo [z w(z)]*2.
Thereforethe agert's utilit y is given by

EULn = u(w(@) e) oGllz w(@)] w(x)]

with  GY) >0if [z w(@)] >w(x),GY) <0if [z w(x)] < w(x)
GR)>0
GO0)=0, GY0)=0

« Is the weight the agert puts on adieving equitable outcomes. One could think of
this weight embeddedin G( ), but to easecomparative statics we write it explicitly.

Figure 2.1 shows one possiblegraph of G (). A quadratic function, ( )2, would be an
examplefor a function ful lling our assumptions.Howeer, the function hasby no means
to be symmetric around 0, i.e. the equitable allocation. Thus we allow for the agert
su ering much more from disadwvantageousinequity than from advantageousinequity.
Note that assumingcorvexity of G () implies an aversiontowards lotteries over di erent
levels of inequity.

We assumethat the agert can ensurehimself a utilit y level U in the outside market
implying that the principal hasto obey the agent's participation or individual rationality
constraint EU, > U.

We assumethat the Monotone Likelihood Ratio Property® applies,i.e.

fe(xje)
9 f (xje)

ox

> 0.

This ensuresthat the higher the realization of pro t the more likely it is that high e ort
was exerted.

2Qur results qualitativ ely alsohold for a richer model wherethe agert comparesher net payo [w(x)

c(e)] to the principal's net payo [x w(x)]. Seethe Appendix for a brief exposition of this case.
13¢Cf. Milgrom [1981].
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G()

0 K-20()
Figure 2.1: Example for G()

2.3 Discussion

This sectionaddressese\eral aspects of the model that might be consideredcritical. We
start with our assumptionthat the principal has no concernfor equity, but is sel sh.
We beliewe self selectionof prot maximizing typesinto being ertrepreneursis a strong
argumern for this modelling choice. Howewer, we can allow for the principal to be inequity
averse,too. Seethe appendix for a brief outline of sudh a model. Assuming inequity
aversion on the principal's side only strengthensour results as now both parties have a
preferencefor equitable distributions and are pushing for an equal sharingrule.

Our assumption of G'() being convex diers slightly from the original exposition of
Fehr and Scdmidt (1999)4. While utilit y in their model is also additively separablein
income, e ort and inequitable outcomesthey descrike the disutility causedby inequitable
outcomesin a piecewiselinear way. Our formulation is analytically more corveniert to
handle as we deal with cortinuously di erentiable functions. Howewer, the basic driv-

14They chosea piecewiselinear model of the form U;(x;) = X, ;maxfx; x;;0g9 ;maxfx; Xx;;0g:
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ing force of our model is presen in their model, too. The agert is risk aversetowards
lotteries over levels of inequity. Whilst our convex formulation makesthe agert also lo-
cally aversetowards sud lotteries their piecewiselinear formulation implies only global
aversiontowards sud lotteries.

Choosing the standard of comparisonas comparing payo s and equality to be the
referencepoint for an allocation to be consideredasfair is an assumptionthat canbe also
relaxed. The qualitative nature of our results remainsertirely unchangedif we choosea
formulation wherethe agen considersa xed share% of payo s asfair or wherethe agen
desiresa xed shareof the net rent, i.e. payo s net of agert's e ort costsand any costs
borne by the principal®®.

In cortrast to standard cortract theory modelsthe assumptionof an exogenoushgiven
outside option is not without lossof generality. Using it here basically implies that the
agern no longer comparesto the principal once he is not employed by him. Thus the
referencegroup is restricted to the rm. This is however empirically backed by Bewley
(2002).

One can ask whether focussingon the agert comparing himself to the principal and
not to the other agens'® is the appropriate thing to look at. We do not question the
fact that thoseintra worker comparisonsare very important. Howewer, we rmly believe
that workers indeed comparethemsehesto their superiors and, as Ed Lazear’ puts it
\...it is not obviousthat workersshould caremore about harming other workersthan they
do about harming capital owners" when they cortemplate shirking. An examplefor the
importance of sud vertical comparisonsare the massiwe quarrelsat American Airlines in
2003that took place after the compary had imposedmassive wage cuts on the workers
to avoid bankruptcy and it becameknown that the executives had not participated in
thesesalary cuts. The unrest was explicitly pointed at this fact and American Airlines
CEO Donald Carty had to resign after it becamepublic that executives had secured
their pensionplans and claims from these cuts. Furthermore one has to note that all

SHowevwer cf. Young (1994) and Selten (1978) for detailed discussionsof the nonftrivial task to capture

equity in economicmodels.
16Howewver, we deal with this casein the Extensions section.
Y¢cf. Lazear (1995), p.49
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the important paperson the role of fairnessfrom Akerlof (1982), over Rabin (1993), and
the numerouspapers by Ernst Fehr and his collaborators were framed in a setting where
ageris reciprocated towards their bosses.

Finally one could ask whether the relevant principals arereally rm owners(asin our
model) or the managers. Our model allows for this interpretation also, as long as this
managerhas discretion over the worker's pay and the manager'swealth dependson the
agert's actions, e.g. via a stock option plan.

2.4 Contra ctible Eff ort

We start our analysiswith the casewherethe principal can cortract on e ort, i.e. there
Is no Moral Hazard problem presen. In this situation the principal wants to maximize
his expectedprot net of wage paymens and hasto obey only the agert's participation
constrairt (PC). Thusthe problem becomes

7x
f@je) [z w(z)]dx

max FEUp
e;w(x)
Zx

st. (PC) EUa f(zje) [u(w(z)) oGz 2w@)]]dx c(e) U.

[Ba

Note that [r 2w(z)] asthe argumert of G() is derived by simplifying the initial
comparison[(zx w(zx)) w(x)]. To isolate e ects we rst assumethe agen to be risk
neutral with respect to variations in income,i.e. u(w(z)) = w(z).

In standard cortracting modelsthe cortract structure in this setting is ertirely unde-
termined. The principal is just interestedin extracting all the rent from the relationship
and as there is no risk aversion as a sourceof deadweight loss he can do so with any
cortract. Howewer, introducing inequity aversionchangesthe picture.

Proposition 1 If e ort is contractible and the agentis risk neutral in wealth the unique
optimal contract is linear with sloge 3.
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w(x)

/ a: only incentives matter

b: only inequity aversion matters
c¢: enly risk aversion matters

Figure 2.2: Forcesat Work

The intuition for this result is that inequity aversionis the only sourceof welfare loss
in the problem. Similar to risk aversion the agen dislikes here variations in inequity.
Thus the deadweight losscan be minimized by o ering a constart level of inequity over
all realizationsof z, i.e. alinear cortract with slope % Howewer, genericallythere will be
a welfarelossin equilibrium asthe principal extracts the rent with a lump sum paymen,
thusinicting someinequity on the agen.

Corollary 2 Even with contractible e ort and a risk neutral agentthe welfare will not
be maximized due to a welfare loss throughthe inequitable allocation causel by the lump
sum component of the wagescheme.

Proposition 1 givesus the prerequisitesto fully describe all the forcesat work in our
model. Figure 2.2 shaws thesethree forces. As in standard modelsthe agert's insurance
motive calls for a at wage whilst the principal's wish to provide incertiv es calls for a
wage schemethat makesthe agern residual claimart. Finally, inequity aversion calls for
an equalsharingrule.

With this at hand we can enrich our model by introducing risk aversionfor the agert.
In standard modelsof cortract theory the solution is simply o ering the agert a at wage.
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As there is no needto provide incertivesthe principal just hasto ensurethat the agert
is fully insured.

Including now inequity aversionalters the situation. Looking at Figure 2.2 we seethat
asthere is not yet a needto provide incerivesthe optimal cortract's structure will be
determinedin the interplay of risk aversion(calling for a at wage)and inequity aversion
(calling for an equal sharingrule).

Proposition 3 If e ort is contractible and the agentis risk aversethe optimal contract
is strictly increasingwith a slope of at most 1/2.

This shavsthat we shouldalways obserne someprot sharing,ewvenif it is not necessary
for incertive reasonsor when prots are not a good performance measure. Section 8
contains seeral obsenations badking this conjecture.

2.5 Non{Contra ctible Eff ort

Now we turn to the analysis of the classicalMoral Hazard problem as we drop the as-
sumption that e ort can be cortracted upon. When designingthe cortract the principal
now hasto keepin mind that the agert will act opportunistically and try to avoid e ort
costsby shirking. Thus the optimal cortract hasto be self enforcing,i.e. the agern has
to nd it in his own bestinterest to act asdesiredby the principal.

This incertive constrairt (IC) the principal hasto obey in addition to the above intro-
ducedpatrticipation constrairt hasthe form
75
(IC) e2argmax FEUxr= f(zj€)[u(w(x)) oGz 2w(x)]ldx c(e)
) X
and capturesthe fact that the agernt will maximize his utilit y by choosinge ort optimally
giventhe o ered compensationscheme.

In order to solwe the problem we rely { as standard in the literature { on the First
Order Approach and replacethe above maximization problem in the principal's problem
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by its rst order condition

x
(ICY 0= fe(zje)lu(w(z)) oGz 2w(x)lde Xe).

[>

First we look againat the caseof a risk neutral agen. The standard cortracting model
(with a non{inequity averseagert) deliversa simpleway to e cien tly implemert the rst
best e ort level: The principal simply \sells the rm to the agen”, i.e. oers a wage
scheme with slope one, making the agert residual claimart of all accruing prots. As
the agert is risk neutral he doesnot su er from taking over the whole risk and as he is
residual claimart his incertivesare sccially e cien t. The solution in the casewith a risk
neutral but inequity averseagert looks di erent.

Proposition 4 If e ort is not contractible and the agentis risk neutral the optimal con-
tract is strictly increasingwith a slope between 1/2 and 1.

In the standard model there is nothing that would speak against making the agert
residualclaimart. But now asthe agert is inequity aversewe note that making him resid-
ual claimart implies genericallyvery unequalallocations and thus the degreeof inequity
beingvery volatile. Thereforethe needto give high incertivesand the desireto insurethe
agernt against uctuations in inequity work against ea other and have to be balanced
0 in the optimal cortract.

As noted above in the standard model it is optimal to implemert the full information
e ort level alsounder Moral Hazard. Under inequity aversionthis is not possibleas we
have just oneinstrument, the slope of the wagesdeme,to balancethe needto incertivice
and the desireto insure againstvarying degreesof inequity.

Proposition 5 If e ort is not contractible the full information e ort levelis not imple-
mented thoughthe agentis risk neutral

This hints again at the fact that inequity aversionis a friction similar to risk aversion
that acts as a sourceof welfare lossin the model. If the principal gave higher powered
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incertivesthat would lead to too inequitable allocations for which the agent would have
to be compensatedup front. Thusincertivesare distorted downwards. However, it is not
clear whether e ort under inequity aversionwill be lower than in the standard caseasin
somecaseghe agert will want to work harder as he alsosu ers if the principal is worse
o than heis.

Now we approad the fully edged problem and allow for risk aversionin the agen's
preferences.Already in the standard model, where only the motive to insure the agert
against uctuations in wealth and the needto provide su cient incertives are presen,
there is no clear cut prediction for the shape of the optimal incertive scheme,next to it
being strictly increasing. This is due to the Monotone Likelihood Ratio Property which
tells usthat a higherprot levelis informative with respectto the agen's e ort choice. If
we now turn to the analysisof our model wherewe additionally have to take into accourt
the agent's concernfor equity the situation getseven more complicated. Thus we cannot
make a very sharp prediction either.

Proposition 6 If e ort is not contractible and the agentis risk aversethe optimal con-
tract is strictly increasing.

Now oneinstrument hasto balanceo three courtervailing forcesand the shape of the
schemeis determined by their interplay. We know that the sdhemeis increasingfor two
reasons: As in the standard model higher prot levels are informative signalsand are
therefore usedto reward the agert. But additionally the agent caresfor an increasing
wage schemefor reasonsof fair sharing.

Exploiting this latter reasonsallows us to state that if the agert's concernfor fairness
is strong enoughwe get an increasingwage schemeno matter whether high prot levels
are informative or not.

Proposition 7 For any givensignal quality there exits a valuefor «, the agent'sconcern
for equity, suchthat the Monotone Likelihood Ratio Property is not needed to ensue the
optimal contract being strictly increasingin x.
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2.6 Comparative Static Pr oper ties

To be able to be more precisewith respect to the cortractual structure we analyzethe
comparative static properties of our results. First we analyzewhat happensif the agert's
concernfor equity, captured by «, increases.

Proposition 8 If «, the agent's concern for equity increasesthe optimal contract con-
vemgesto w(z) = 1/2z, i.e. the equal split.

If « increasesat somepoint this concernfor equity becomeghe dominart driving force
for the structure of the cortract and overrulesall other motives. To the agen it is more
important to ensureequity than to avoid risk and to the principal it is just too expensiwe
to provide incertivesover the equal split - asthis would imply inequitable allocations at
least sometimes.To compensatethe agen for this risk then becomesrohibitiv ely costly.

Looking at the comparative statics with respectto = shavsanotherinteresting property.

Proposition 9 As therealized prot levelincreasesthe optimal contract speci es a more
equitable distribution of ovemll prot 8.

Thus inequity aversionis not only another friction but also delivers an additional in-
certive instrument. The e ect is most pronouncedunder risk neutrality and under risk
aversionif the agen is already generouslycompensatedin monetary terms. In this case
the additional utilit y from decreasednequity is moreimportant than additional monetary
compensationand makesreducedinequity a possibly valuable sourceof incertiv es.

This concludesthe analysis of the basic model and we turn to the analysis of some
extensions.

8The paper by Rey Biel (2002) usesa related e ect.
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2.7 Extensions

2.7.1 Overdetermined Contra cts

As pointed out above, inequity aversionis onereasonwhy the agen isinherertly interested
in how the pro ts aredivided - not only via the channelof its informative usein incertive
provision. To provethis considerthe following setup: The rms' prot canbe separated
into two parts x and y, i.e. = x+ y. While the distribution of x dependsonthe e ort e

exerted by the agen, y is purely randomly distributed. In the appendix it is shovn that

cortrary to the well known su cien t statistics result, the optimal cortract whenthe agert

exhibits inequity aversionconditions on y, although this variable cortains no information

concerningthe e ort choice.

Proposition 10 With inequity averseagentsthe su cient statistics result no longer ap-
plies. Optimal contracts may be ovedetermined, i.e. contain non relevantinformation
with respect to e ort choice.

The intuition is along the lines of Proposition 1. Prot serwesnot only as a signal
whether or not the agent exerted enoughe ort, but is also important for the agert's
utilit y as he hasa concernfor equitable distributions. As the agent compareshis payo
to the rm's prot, y istakeninto account when equitability is judged. Thereforeit has
to be taken into accourt when the cortract is written. If this is not done one endsup
with too much inequity for which the agent hasto be compensatedupfront.

2.7.2 Incomplete Contra cts

In economictheory much more attention has beenpaid to incomplete cortracts than to
overdeterminedcortracts. Interestingly our model can also accoun for incompleteness.
Supposewe have the following situation. The principal hasnow not only accesgo prot =
but alsoto another moredirect performancemeasuremn. The signalm cortains additional
information on the agert's e ort choiceand should be therefore{ following Holmstrem's
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[1979]Su cien t Statistics Result{ includedin the optimal cortract. In our setup this is
not necessarilythe case.

Corollary 11 If «, the agent's concern for equity, conveigesto 1 the optimal contract
is uniquelyde ned by w(zx) = %:p and additional informative signalsare disregarded. Thus
the optimal contract is incomplete.

Note that this holds even for the extreme casewherethe signal x is dominated in the
senseof SecondOrder Stochastic Dominanceby signal m. The idea behind this result is
againthat the improved incertivescannot compensatefor the fact that the agent now has
to be compensatedfor lessequitable allocations. Thereforeit might be better to forego
the chanceto usesuperior performancemeasuresand instead stick to prot in which the
agert is intrinsically interested?®.

2.7.3 Team Incentives

Another natural extensionis to analyzewhat happensif there is not only one agen but
many as inequity aversion should be also important when agerts interact with peers.
Supposethere is one principal and two agens. The agens' tasks are technologically in-
dependen. Each agent hasto choosean e ort level ¢; to in uence a distribution function
fi(zijei) where z; is the prot generatedfrom agen i's project. Only the z; are con-
tractible. The agers compareeadt others' grosspayo and the principal's payo. The
principal o ers a cortract w; (z1,z,) that canin principle depend on both performance
measures.

9Note that if net{of{e ort payo s are comparedthis result no longer holds asnow agerts have not only
an intrinsic interestin prot but alsoin e ort (via e ort costs). Thus the contract will always condition
on all available su cien t statistics with respect to e ort choice.
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Agent 1's utilit y function takesthe form

VS8

EUM = fu(zjer) fo(zjex)us (wr () apG(z1+ x2) (w2 () + wi ()] wi()]
CapnH[we () wi()drdr,  c(e)
&K1 /&2

= fi(zje) fa(zjer)ur (w1 ()  apGlri+ 22 wa() 2wi()]

apnH w2 () wi()]dridzs  c(e).

ap measureshow much weight he puts on the comparisontowards the principal. The
agert now suers if his payo w;() diers from the principal's grosspayo (z+ x7)
net of total wage paymens (w, () + wy()) . The disutility is { asin the basic model {
captured by a corvex function G () . The agen alsosu ers if hispayo w; () diers from
his co{worker's payo w, (). His concernfor equity towards the other agen is weighted
by ap and measuredby the convex function H ().

As beforethe agert is risk averseagainst variations in equity towards his co{worker.
The optimal cortract takescare of this.

Proposition 12 If agentsare inequity aversethere is a rationale for team incentiveseven
if tasksare technolgically independentand there is a su cient statistic for every agent.

Standard theory would suggestthat if there is no technological link between agerts'
tasks and therefore no scoge for relative performanceevaluation to Iter out common
shacks, conditioning pay on other ageris' output only addsnoise. Following the Su cien t
Statistics result the principal should therefore not condition upon sud uninformative
signals. But inequity averseagerts have anintrinsic interestin other agers' performance.
Conditioning pay on others' performanceensuresthat there is not too much inequity
amongthe workers. This reducesthe compensationagerns demandfor the risk of facing
inequitable allocations and hencereducesthe principal's costs. It is again the tradeo
betweenoptimal incertiv e provision and ensuringequity that drivesthis result. Focussing
on the extreme casewhereinequity aversionis the soledriving force we get a very simple
cortractual structure.
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Corollary 13 If agents'concern for equity amongthem becomesvery large (aa ! 1)
the optimal contract is a simple team contract basing each agent's pay solely on ovenll
pro t.

Related to this issueis an obsenation by Bartling and von Siemens(2004b). They
arguethat keepingsalariessecretcan newer be optimal asit would limit the possibilities
to insure the agent againstvariations in incomeas comparedto his co{workers.

2.8 Empirical Evidence

Our rst certral nding is, that the distribution of prots within a rm actually matters
when ageris are inequity averse. Rotemberg (2003) has seweral examplesthat clearly
show that agerts are very much interestedin their companies’pro ts and the distribution
of the producedrents. Lord and Hohenfeld(1979)report a study of major leaguebaseball
playerswho became\free agens"?° in one seasorwhere club ownershad made useof an
option to cut wageshy 20%. After this wagecut theseplayers'{ beforehandbetter{than{
average{ performancedeclinedsigni cantly, only to go up again after they had signed
with new clubs. While standard theory would predict that performanceshould go up
if the agen is looking for a new job to signal his high ability to the market, models of
reciprocity are in line with this behavior. In our framework the declining performance
can be seenas a meansof the playersto lower owner's pro ts in order to equalizeshares
of pro ts after the 20% cut.

Greerberg (1993) reports a eld experimert in sewral plants of a rm where theft
after a cut in wageswas measured.In those plants wherewageswere cut \with no good
reason"theft wert up signi cantly. This study corrols for the argumert that a theory of
e ciency wagescould explain this nding 2%. Taking into accourt sccial preferencesllows
usto interpret the increasein theft asthe employeesstealing badk what they view their
fair share. In a similar vein we caninterpret Bewley's(1999) nding that the productivity

20A professionalathlete who is free to sign a cortract to play for any team.
21By the wage cut the value of retaining the job declinesand thus the worker is more willing to take

the risk of getting caugh stealing and loosing the job.



24 CHAPTER 2. CONTRA CTS UNDER INEQUITY AVERSION

lossin a rm after a wagecut is strongerin boom times, i.e. when rms' pro ts are high,
than in a downturn when rms run losseé.

In a meta study Thaler (1989) reports systematic and persistent inter industry wage
di erentials, i.e. an equally qualied worker in the samejob earnssigni cantly more
in a high prot industry. The papers by Blanch ower, Oswald and Sanfey(1996) and
Hildreth and Oswald (1997) nd the sameand additionally the intertemporal e ect that
increasedrm pro ts feedthrough to wageincreases.Whilst thesefacts are contradicting
standard labor market theoriesthey are again consisten with fairnessbasedtheories of
rent sharing.

Our secondcertral result is the tendencytowards linear and equalsharingrulesimplied
by agerts exhibiting inequity aversion. Taking a global perspective the most widespread
incertive cortracts are sharecroppingcortracts. As empirical studies by Bardhan and
Rudra (1980),Bardhan (1984), Young (1996)and Youngand Burke (2001)from India and
lllinois nd thoseare predominartly linear. Moreover 60%to 90% of thesesharecropping
contracts stipulate equal splitting rules. Allen (1985) statesthat \metayage", the French
word for sharecropping.actually means\dividing in half". The sameholdsfor the Italian
term \mezzadria".

Now let us turn to the analysisof cortractual completeness.While it is hardly ques-
tioned that real world cortracts are predominartly incomplete there has beenlessfocus
on overdetermination of cortracts. There are seweral sourcesshowving the widespreaduse
of employee stock and stock options also for lower tier workers. For example CISCO
Systemshas sud schemesfor every single employeeand is a very successfutompary in
terms of prot and in terms of retaining their workforce. At Starbucksewen part time
workers are ertitled to sud sthemes. A 1987US Governmert Accourting O ce survey
shavsthat 54%of non-unionizedand 39%of unionizedFortune 1,000 rms had rm wide
prot sharing plansin place. Knez and Simester(2001) report the enormoussuccessf
Continental Airlines that introduceda rm wide prot sharing scheme. Their economet-
ric study showed that the increasesn productivity can be largely accoured for by this
prot sharing plan. The study by Oyer and Sdaefer(2003) shows in addition that the
adoption of broad basedemployee stock and stock option plans is much more common

22Cf. Bewley (1999), p. 203 tables 12.4and 12.5.
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in smaller rms. If oneis willing to acceptthat in smaller groupssocial comparisonsare
more important this points at a fairnessbasedinterpretation. These ndings t in our
analysisasinequity averseworkersare interestedin prot sharingplansinherertly - even
if thesestock and stock options are not good performancemeasuresas a single lower tier
worker's in uence on the stock price is certainly negligible?®.

These ndings, howewer, also hold for top tier employees. Bertrand and Mullainathan
(2001) nd that CEO incomereactsequally strongly to \lucky" and to \general" pro ts,
where lucky prots are those not cortrollable by the CEO. Furthermore they nd that
in rms with \anti{tak eover{clauses" (that protect the CEO) not only the CEO earns
more, but also all other employees. Sowhilst the nding on CEO income could also be
interpreted a la Bebchuk and Fried (2003) asthe CEO { who basically can freely set his
own pay { just diverting moneyfrom the shareholderdo herself,the latter nding is very
much in line with a theory of an inequity averseworkforcethat demandsto be taken care
of fairly.

Finally our analysisof teams ts the study by Agell (2003) who nds that there are
systematic di erences in pay structure betweenlarge and small rms where small rms
have lesscompetitive sthemesin place. Taking it again as given that in smaller groups
scacial comparisonsare more important this ts our results that with multiple agens
compensationshould be rather team then relative performancebased.

2.9 Conclusion

Our analysis has shavn that incorporating social preferencedn the analysis of optimal
incertivescan improve our understandingof real world incertive schemesa lot. If ageris
exhibit an aversion towards inequitable distributions the optimal cortract hasto bal-
ancethe agert's concernfor insuranceand fairnessand the principal's desireto provide
adequateincertives.

The agert's concernfor equity adds a rationale for linear sharing rules and it addsan

23Moreover is stockholding in the own compary bad from a portfolio composition perspective as this
is highly correlated with risks to a employee's(rm specic) human capital.
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additional incertive instrument: the agert can be rewarded for better performancenot
only by paying more, but alsoby paying more equitably. Due to the inherert interestin
the distribution of prots, Holmstrem's Su cient Statistics result is violated and optimal
cortracts may be either overdetermined or even incomplete. Along the samelines of
reasoningwe get a rationale for team incertives even if tasks are independern. Thus,
introducing inequity aversioninto the analysisof cortracting problemso ers a plausible
explanation for an array of empirical phenomenaat once.

Howewer, our analysisis only a rst stepin the - as we beliewe - right direction and
there remain many open questionsto be tackled. If social preferencesare important and
matter for e ort exertion and incertive provision it would naturally be of importance
for rms to be able to alter them. And Milgrom and Roberts (1992) already point out
that a large shareof companies’'Human ResourceManagemen activities is targeted at
shapingemployeespreferences While this questionis certral to researbersin Organiza-
tional Behavior or Human ResourceManagemet it hasreceiwed only little attention by
economists’,

A related questionis, how an interaction is perceived by the agert. What is the relevant
time horizon, what arethe limits of a relation? Psydologistswould call this \bracketing".
The right framing of the work interaction is surely another important task for managers
within a rm.

Another interesting questionis whether there is sorting with respect to the \fairness
type" in the labor market. Casciaro(2001)reports that peoplecan detect whether others
have sccial feelingstowards them and O'Reilly and Pfe er (1995) and Oliva and Gittell
(2002) report about SouthwestAirlines that apparertly usesthis and hired only after
chedking for sccial type. In Southwest's hiring processthese sccial factors were more
important than ability or past performance.Soit remainsto be determinedfor what jobs
or tasks sccially motivated workers are especially desirableor detrimental.

Finally it is important to understand, what determinesthe referencegroup for sccial
comparisonprocessesAs relative incomecomparisonshave the above described e ects on
incertivesand e ort it is important to cortrol to whom agerns comparesud that ill-led

24Rotemberg (1994) is one prominent exception, although his focusis slightly dierent.



2.9. CONCLUSION

comparisonsdo not lead to detrimental outcomes.
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2.10 Appendix

2.10.1 Pr oofs

Pr oof of Proposition 1

The principal's problem is given by

7x
fje)lz  w)]de

max FEUp

e;w(x)

st (PC) EU,

fzje)[u(w(z) oGz 2w@)]de cle) U

X<

and the Lagrangiantakesthe form

Zx
L = flzje)[xr  w(z)] dx

2 7% 3
\NAT f(zje) [u(w(z) oGz 2w(z)]]dz+ c(e)d

>

The First Order Condition is then given by

oL _ f(aje) + Mf(zje)ux (w(x)) + Af(zje)2aGOle 2w(x)] = 0.
ow(x)

Dividing by f(zje) and rearrangingyields

Al(w(z)) 1
A2«

= Gz 2w(x)].
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Note that for risk neutral agens «°(w(z)) is a constart: ©°(w(z)) = u

Au 1 0
o0 = Glr 2w(x)]
Auo 1 st
o =  const.
=)
Gy [r 2w(x)] = const.
x 2w(xr) = const.(dueto corvexity of Gz 2w(x)])
w(z) = const. Lz
- 2 2

Pr oof of Pr oposition 3

The principal's problem, the Lagrangian and the rst order condition look like above
and can be rewritten as

1+ Mul(w(z)) + 2aG°[x 2w(z)]] = O.

Totally di erentiating this expressionyields

0 = wY2)ufw(z)) + 22G°Y) (1  2uwqx))
Wy = PCTOL Siw(@)  3uu()
(4aG)  uNw(z)))
wo(x) _ 2aG%) %uoo(w(x))
4G ) uNw(z))
su®w(x))
4G ) uw(z))
0
oy = Le o i)

2 (8aG)  2u™(w(x)))

Note that ()
8aC) 20u()))
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as
uw(z)) < 0.
Thus
wYz) < 1
2
holds.

Pr oof of Pr oposition 4

Now the principal hasto take careof the agert's incertiv e constrairt. Thus his problem

IS given by
Zx
max EUp = fzje) [x  w(x)]dx
7
s.t.(PC) EUx = f(zje) [u(w(z)) oGz 2w@)]]de cle) U
) 7%
(IC) e 2 argmgx EUx = f(zje) [u(w(z)) aGx 2w(x)]]dx c(€)
. x
(ICY 0 =  f@iglu(w(@) oGz 2w(@)ldz Xe)

1

wherethe Lagrangiantakesthe form

Zx
L = flxje)[r  w(z)] dx

X

2 7 3

\NAT f(zje) [u(w(z)) oGlr 2w(@)]]dz+ ¢(e)®

X

2 3

x

pA0  flzigu(w@) aGlr  2w(@)ldz+ Ye)d.

[Bad
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The resulting rst order condition can be divided by f(xje) and rewritten to

fe(zje)

+ uf(xje) [WP(w(z)) + 20G°[z  2w(x)]] 1= O.

Totally di erentiating with respect to z yields

0 = [™w(@)wle)+ 20Ge  2w@)] (1 2uix))]

. 0
fe(xj€)
# A0 + 2060 2u()].
f (xje)

Note that dueto risk neutrality v*Yw(z)) = 0 and «°(w(z)) is a constart. Thus we get

fe(xje) 0[UO(W(><))+2 G Ix 2w(x)]]
' Fixje) [+ T

4aGqr  2w(x)]

wYz) = ]é'+

whereall terms but

[uo(w(gv)la= + 200Gz i 2w(x)]]

fe(xje)
A+ U559

are obviously positive. To ensurethat

[uo(w(x)la= + 20Gz i 2w(x)]]

fe(xje)
At g xje)

Is positive, too, ched againthe rst order condition:

o o) o) + 2060 2w@)]] 1 = 0
f(zje)
W) + 206% 20l = b
N+ e

f (xje)
h N
This is only possibleif the both terms [u®(w(z)) + 2aG%[z  2w(z)]] and X+ Mffe((;‘jl(f))

have the samesign. Thus all terms from above are strictly positive and wYz) > 1 holds.
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Pr oof of Pr oposition 5
Note that here- in corntrast to standard principal agert models- the optimal First Best
corntract is unigue. The Lagrangian of the First Best Problem hasthe form
L= E[Up(z w(x)je] ANUa E[Uajel

The derivative of the Lagrangianwith respect to e ort yields

OL _ 0E[Up(x  w(@))ic , \OE[Uajel _
= + )\ =0
Oe Oe Oe

The secondexpressionis the derivative of the agert's incertiv e constraint and therefore
hasto be zeroin optimum in the SecondBest case. If we plug in the First Best wage

scheme, which accordingto Proposition 1 has the form w (x) = ~ + 1/2z, the term

@E[Up (x_w(x))je]
@

Best solution if the Incertive Constraint holdsin the SecondBest. But, aswe assumed

@ [xje]
@

the e ort, and hencec(e) without reducingthe expectedvalueof . Therefore 2214 g 0

changesto 1/2%X9, which hasto be zeroin order to guarartee the First

c(e) > 0, it cannot be an equilibrium if je=er8 IS €qualto zero,aswe could reduce

must hold, which meansthat the First Beste ort levelis not implemertable in the Second
Best.

Pr oof of Pr oposition 6

The principal's problem, the Lagrangianand the rst order condition look like in the
proof of Proposition 3. The latter can be written as

Je(zje)

uowx OzOZL' W T = LU
Py W) + 206 2u(@)] 1= 0

Totally di erentiating this expressionwith respectto = yields

0 = X+ u];f((;j:)) [u®Qw(x)) wYz) + 2aGz  2w(2)] (1 2w z))]
N
Je@Ie) 1 00u(a)) + 20600 2w()]].

f(zje)
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which can be rearrangedto

200Gz 2w(2)]
[4aGz 2w(z)]  uw(z))]

fe(xi9) °f, 0 0
f(xje) i[u (w(z)) + 2aG7[z 2w(2)]]

wYz) =

+h

A i) 4G 2w(e)]  uw(@))]

As all terms are strictly positive (seethe proof of Proposition 3 which shows that the
last term hasto be positive) it holds that wqz) > 0.

Pr oof of Proposition 7

Taking the limit for « ! 1 in the proof of Proposition 7 implies the proposition as
the slope of % is independert of the signal quality.

Pr oof of Proposition 8

We will ched that for all the treated combinations of risk neutrality, risk aversion,e ort
cortractibilit y and e ort non{contractibilit y. Considerall the rst order conditions:

Contra ctible eff ort and risk neutral agent

A 1
A

1
Glz  2w(x)] = N

Contra ctible eff ort and risk averse agent

Cl 2= 5o wu()

Non{contra ctible eff ort and risk neutral agent

2 3
1 1 .
Gz 2w(@)] = —4h——b  WO(w(2))®
200 4+ i fei®)
f (xje)
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Non{contra ctible eff ort and risk averse agent

2 3
1 1 :
Gz 2w@)]= —4h—— ©  Ow(x))d
f (xje)

For all thesecasedor oo! 1 the limit of Gz 2w(z)] is 0, i.e.

l'zlm Glx  2w(x)] = 0.

This implies a linear contract of the form w(x) = %x

Pr oof of Pr oposition 9

Remenber that the rst order condition can be written as
2 3

1 0

5
o U (w(x))
f(xje)

Gz 2w(z)] = 14
2

If 2 increaseslY goesup (as we assumedvionotone Likelihood Ratio Property) and
the whole latter term goes down. Thus the absolute value of G°() decreasesin term

implying a lower degreeof inequity.

Pr oof of Pr oposition 10

Supposethe rms' prot  can be separatedinto two parts z and y, i.e. = z+ y.
While the distribution f(z j ¢) of x dependson the e ort e exerted by the agen, y is
purely randomly distributed and its density is given by ¢(y). To shav that the su cien t
statistics result does not apply when the agen exhibits inequity aversion considerthe
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principal's optimization problem

X yaj y sl
max EUp = flzje)xdx +  g(y)ydy w(z,y) f(zje)g(y)dzdy
X y Xy
x
s.t.(PC) U fu(w(z,y)) oGlx+y 2w(z,y)af(zje)g(y)dzdy c(e)
Xy
=
st(C)e 2 argméax fulw(z,y)] aoGlzx+y 2w(z,y)]af(xzje)g(y)dxdy c(e)
Xy
=
(1chHo = fe(@je)gW)ulw(z,y) aGlz+y 2w(z,y)lldzdy ce(e)

Xy

where g(y) is the density function for y, the random part of the pro t.

The Lagrangianis given by
Zx Al =

L = fxje)zdr+  g(y)ydy w(z,y) f(xj e)g(y)dzdy
y Xy

Vil

A\qT fulw(z, )] aGle+y  2w(e YIof(z | gy)dedy+ ()5

X
-2 3

X
2 B 3

Y <

/LQO fe(z | )gWulw(z,y) aoGlz+y 2w(z,y)]ldedy + ce(e)g :
Xy

The rst order condition for the principal's optimization problem hasthe following form
JelT1E) 1 (e, )] + 2069 ] = O
f(zje)
An application of the implicit function theoremyields
dw _ aG]
dy  4aGR]  ufw(z,y)]
As w dependson y, which doesnot cortain any information about the agert's e ort choice

1+ Aufw(z, )] + 22G0)] + p

60 8a6 0.

the su cient statistics result doesnot apply. Not surprisingly, for « = 0, i.e. a purely
sel sh agen, the su cient statistics result appliesagain, asthere wy(y) = 0 holds.
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Pr oof of Corollar y 11

The proof follows immediately from the proof of Proposition 7. Fora! 1 the optimal
corntract is uniquely determined by w(z) = %x, no matter whether e ort is corntractible
or not. Thuse ort is disregarded.

Pr oof of Pr oposition 12

For the casewith two agens the utilit y of agent 1 is given by

Y. SW.¥)
EUlA = fi(zajer) fa(xaje)[us (w1 () apGlzs+ 22 wa() wi()] wi()]
CanH[we () wyOlldasdrs o)
&1 K2
= Ji(wajes) fa(zaje)[us (wi())  apGlra+ 22 wa() 2wi()]

apH[wz () wi()]ldwidrs  c(e)

wherew; () = wy (21, 22) and wy () = wz (71, 72) .

Thus the principal's problem takesthe form

. SW.¥
m%g EUp = Ji(zajes) fa(wajer) [x1+ w2 w2 () w1 ()] dwidr
Zi %o
St(PC) EUA = fl(xljel)fz(:rzjez)[ul(wl()) OépG() OéAH()]dl’ldl’z C(Gl) U
o &A1 K2
(IC) e 2 agmax EUn=  filmie)fi(mie)lui (wi () apG()  oaH ()dasde,
ij 2 fL2gi6;
y.SW.¥
(Ic) o = fie; (ilen) fi () lw (wi (@i, 7)) apG () anH (ldradrs e

c(ei)
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and the Lagrangianbecomes

&K1 K2
L = fl(xljel)fl(xljez) [l’l + T2 w2 (ZEl, l’z) w1 (l’l, 1‘2)] dl’ldl’z
=55 3
&1 K2
2\ 3T fi(zajer) fozajer)[ua (wi (21, 22))  apG[]  anH ()]ldzidas + C(el)g
2 3
&1 K2
Mgo fie, (@ijei) fj (zjje ua (w1 (21, 22))  apG() anH ()]dridry + Co(el)g :

The rst order condition can be written as

Je(zie) [u) (w1 (21, 22)) + 2ap G°() + anH°()] 1= 0.

P F(zde)

Di erentiating this expressionwith respectto z, yields
[ w1 () wix, () + 200 G T(X w2, () 2wax, () + an HY) (wax, () wix, ()] = 0

which we can solwve for % :

Ows () _ wax, () [20 G) anHM) 20pGHY)
uqw1()) 4apG) anHXN)

aZL’z
This is genericallynon zero. Thus we know
Owy ()
60
8$2

asimplied by the Proposition. The samelogic appliesfor the N agert case.

Pr oof of Corollar y 13

From above we know
W, () [20pG)  anHY)] 20pGY)

wix, () = uqwi () 4apG)  aaHY)
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wherewy; denotesthe derivative of w;() with respectto z;.
Applying L'Hospital's Rule

@ )

m - m
Al gr) a1 gYw)

we get

li Wi () = wse, ()
A

and analoguouslywe get

l,l'Tln W1x, ( ) = W2, ( ) :
Al

This however implies that wix, () = wix, () = wix () -

2.10.2 The Problem for an inequity averse princip al

The principal's problem is only slightly changeddue to his changedobjective function,
now including a part capturing his su ering from inequitable allocations, GH[2w(z) z].
For this part the sameassumptionsason G () apply.

~
max EUp = [flzjo)lllz w(x)] PBH[2w(z) z]ldx
7x
st.(PC) EU) = fzje)u(w(x) oGz 2w@)]]dx cle) U

: zx

(IC)e 2 argmax EUrn =  f(rje)[u(w(x)) aGlx 2w(z)]]de c(e)
. X

(IC) 0 = fozjolu(w(x)) oGl 2w(@)lde He)

B
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The resulting rst order condition of this problem can be written as

fe(zje)

1 28H%2w(z) x]+ +’uf(xje)

(uTw(z,y)] + 206Gz 2w(2)]) = 0.

Di erentiating this rst order condition yields after rearranging

h [

_ )
ow _ 20HR) + 2060 A+ g + g (lw(e i+ 206% 2u(@))
O ABHO]+ 40GoR) A+ il x+ I oz, )] |

f(xje) f(xje)

We seethat « and 3, i.e. agen and principal fairnessattitudes work in the same
direction.

2.10.3 The Pr oblem with inequity aversion defined over net

rents

The preferencesf the agert are given by

X
fajofu(w(@) oGl w)] w(@) u *(c(e)) lgdz  c(e)

X

EUn

zx

EUa f(zje)fu(w(x) oGz 2wx)+ u t(c(e)]ods c(e)

>

The change here is now that the agert no longer compares gross paymerts
[[x w(x)] w(x)] but corrects for his eort costs measuredin monetary units
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[z w(z)] [w(x) w *(c(e))]]. Thusthe principal's problem takesthe form

zx

max EUp = fGOl @i
zc
s.t.(PC) EUx = flzje)fu(w(z)) oGz 2w(x)+ u *(c(e))]gdr c(e) U

|><

~
(IC)e 2 argmax EUxr = f(zje) u(w(z) oGz 2w(z)+ u *(c(e))] dz  c(e)

X

7%
fe(zje)u(w(x)) oGz 2w(z) + u *(c(e)))]dx
oz
faie)aGle  2w(x)+ u *(c(e)]u ¥ (c(e)) Ae)dz  Xe)

X

(IC% 0

The resulting rst order condition is

fe(zje)
f(zje)

1+ A+ p [uTw(z)] + 2aGY)] 120G Tu ¥ (c(e)) Ke) = 0

which we can solwe for

3
G11= 1 41+ NZ%GOT lu 1()((;(6)) A) ufw(x)]®
A i
and
(febaie ) w2 G o]
sy by PR, 4G ) )
2 4aG%)  uPw(x)] [4aGY]  wuw(z)]] N+ p fe(xyje)

f(xyje)

Comparethis to the solution of the standard problem

fe(xje) V7,0 0
1.0 foge ) W w(x))+2 G ()]
Su %w(lﬂ)) tpu L e
[ T (xje)

40G()  uquw(x))

wo(x) = 5 +

and note that the basic structure is very similar to the original problem asit diers
only by oneadditively separableterm.



Chapter 3

Moral Hazard and Inequity
Aversion: A Survey

3.1 Intr oduction

This paper providesa non-tednical survey of recert cortributions to the emerging eld of
behavioral cortract theory that try to incorporate sccial preferencesnto the analysisof
optimal cortracts in situations of Moral Hazard. The presenceof thesesccial preferences
iIs con rmed by numerousstudies. Taking them into account when analyzing optimal
cortracts generatesmportant newinsights, and might help usgain a better understanding
of real world contracts and organizational structures.

A certral question that economistshave been facing for a long time is how to give
workersthe right incertivesto motivate them to perform asdesiredby the principal. Over
the years,the Moral Hazard problem has becomeone of the most intensely analyzed. As
a result, many insights have beengainedand the problem alsoseemdo be one of the best
understood in economics.

Having saidthis, the theory hasanimportant shortcoming. Realworld cortracts seldom
look like those predicted by theory. Often cortracts are linear and simpler, incertivesare
sometimesmore high poweredor the wagesdedulemore compressedhan expected. And

41
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somefeatures,sud asthe widespreaduseof employeestock option plans, seemsomewhat
bewildering.

Onereasonfor this shortcomingmay bethat economicheorists have basedtheir models
on the assumptionthat the agert is a solely self interested homo economicus.Although
this is often a good working assumption,in the speci ¢ cortext of labor relationsit misses
out on someimportant aspectslike sccial ties, team spirit or work morale, which appear
fundamenal to researtiersand practitioners in the eld of human resources.With some
notable exceptions,this gap betweeneconomictheory and researt in human resourcess
only now beginningto close.

Kandel and Lazear (1992) in an early theoretical paper, try to incorporate sccial re-
lations into a formal model. They model \p eer pressure\where co-workersin ict sccial
sanctionson agerns who fall short of somenorm. As an additional instrument to provide
incertiv es, peer pressureis e ciency enhancing. This can have implications for a rm's
policy. Kandel and Lazear highlight the importance of prot sharing plans as well as
\spirit building activities\ as meansof enhancingthe power of peerpressure.

Similarly, Rotemberg (1994) examineswhether it may be optimal to dewelop altruistic
preferencesn a working relation. In his model, ageris can choosewhetherto be altruistic
towards their co-workers. Although intuitiv ely that never seemsto be an optimal thing
to do, in fact it may be bene cial, sincealtruism gives commitmert power. In a team
production setting with strategic complemetarities, they cannow commit to exerta high
level of e ort asit is now in their bestinterestto do so. Hencein sud settingsthe e cien t
outcomecan be realizedif agerts canchooseto becomealtruistic beforehand.It may thus
be good for rms to give their workersthe chanceto dewelop altruistic feelingstowards
ead other, sud as by sccializing a lot.

All these papers use a somewhatad hoc speci cation of not solely self-cetered pref-
erences.But recerily experimertal and eld evidencehas helped to amendthe standard
utilit y function and move it to a sounderfooting, and to dewelop extensive form models
of sccial preferences.Further belov we will discussseeral of theseamendmens. How-
ewver, Fehr and Scimidt's (1999) model senesas a referencepoint in most of the papers
presetted in this survey.
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The presen paper is modestin scope and will only addressthe theoretical cortribu-
tions to the moral hazard problem. It will not addressexperimertal work on incertive
provisiont. Neither will it addressother informational problemssud asAdverseSelection.

The rest of the paper is structured as follows. In section two the paper spells out
why sccial preferencesan add valuableinsights to the analysisof incertiv e provision and
how to model these sacial preferences.Sectionthree analyzesthe standard one{agert{
one{principal problem, as studied by Holmstrem (1979). The exposition here follows
Englmaier and Wambad (2002). Section four then turns to a special case of multi-
agen settings, tournamerts, while section v e dealswith team production problems. The
concluding sectionsix outlines somepromising topics for future researd.

3.2 Social Preferences - Evidence and Modelling

Appr oaches

Akerlof (1982) was probably the rst to point to the importance of sccial preferencedor
labor market outcomesin a theoretical model. He characterizedlabor relations asa form
of gift excdhange. In a situation wherewe cannot cortract e ort, the employer o ers the
employeea generousvage,hoping that the employeewill reciprocatethis \gift\ with more
than minimum e ort. In a subsequen paper, Akerlof and Yellen (1988) argue that the
resulting market clearingwagesmay accour for equilibrium unemploymert.

These argumerts are experimertally badked by two papers: Fehr, Kirchsteiger, and
Riedl (1993) and Fehr, Gadter, and Kirchsteiger(1997). In experimerts, these authors
replicate labour markets and con rm the results of Akerlof (1982) and Akerlof and Yellen
(1988). In their data they shaw that there is a positive relation betweenwageo ers by
rms and work e ort responsesby workers. And rms seemto understandthe possibility
of triggering e ort by this means,sincethey make deliberate and extensive useof it. As
a result, even in competitive double auction environmerts, the wagelevel remainsabove
the market clearing level, resulting in involuntary unemploymert?2.

1Cf. e.g. Gadhter and Fehr (2001) on that.
2In the sensethat for the current wage level joblessworkers would have beenwilling to work.
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Thereis a greatdealmoreexperimertal evidenceon the importanceof sccial preferences
for incertive provision. Seethe referencesn Fehr and Falk (2002), Fehr and Scimidt
(2003), and Gadter and Fehr (2001) for an overview. Important additional evidenceis
also provided by Bewley (1999) who undertook an extensive survey. He asked a large
number of managerstheir opinions on wagecuts and other pay policies. Theseinterviews
clearly highlight that managersfear a breakdovn of working morale if they make use of
an adverselabor market situation in an \unfair\  mannerand cut wages.

Given this evidence,it is no surprisethat there have beense\eral attempts to amend
standard theory with sccial preferences.Rabin (1993) tries to incorporate fairnessinto
gametheory. In his model of a static simultaneousmove game,individual utilit y depends
on a belief about the other's intentions. If you beliewve that your opponert wants to do
somethingin your favor, your utilit y increasesby returning this favor. If, howewer, you
beliewe that your opponert will hurt you, the optimal responseis to retaliate. One can
easilyseethat there are generallymultiple equilibria sustainedby self-ful lling prophecies.
A good one,where ead believesthat the opponert hasgood intentions and wherethese
expectationsare met in equilibrium, and a bad onewhereead player believesthe other to
be evil-minded and this belief againis met in equilibrium. Dufwenberg and Kirc hsteiger
(forthcoming) extend Rabin's paper to sequetial gamesand Falk and Fischbadher (2000)
is another attempt at a generalmodel. The equilibrium predictions of these models
crucially depend on a player's belief about the other player's intentions. This is tricky
to dealwith and inherertly hard to test empirically or experimertally. Thereforemodels
have beendeweloped that try to capture sccial preferenceswvhile only placing obsenable
variablessud as monetary outcomes,as conditions.

Generally in these models there is a separableterm addedto standard utilit y which
captures relative income comparisons. Agernts su er a utility lossif they do not get
their \fair\ share of total output, that is, if the allocation is \inequitable\. For most
experimertal settings inequity can be replacedby inequality. The two most prominert
models are those by Bolton and Ockenfels(2000) and Fehr and Sdimidt (1999).

While in the Bolton and Ockenfels(2000) model agerts comparetheir own payo to
the averagepayo of all other agerts, in Fehr and Schmidt (1999) the relative income
comparisonis a weighted sum of comparisonsbetweenead agert separately Note that
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with only two agerts those two models coincide. Although both models are closeto one
another in spirit, somehav the Fehr and Schmidt (1999) model has proved to be a bit
more exible and most of the modelsdiscussedn this survey useit, or a variant of it, as
a referencepoint. A more detailed exposition of this model thus seemsappropriate.

Fehr and Sdmidt assumea utilit y function of the following form

X 1 X
maxfx; z;,00 G —71 maxfz;  zj,00.
n

1
U(zi) = o ai—
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l.e., utilit y is additively separablein incomeand disutilit y from inequitable outcomes.

The rst addendz; is standard and depicts utilit y from monetary payo. The second

P
addend, ai*y ¢, maxfz;  1;,0g, createsdisutility whenewr the ager's payo falls

1
n 1

reducesutilit y when the reverseholds true, i.e. when the agert is better o than an

short of another player's payo whilst the third addend, 5 jgi maxfxi .00,

opponert.

The parametersa; and 5 denotethe weight that the agen puts onthosesacial compar-
isons. The following restrictions are placedon theseparameters:a; S and 5 2 [0, 1[.
This implies that agens su er more from being worseo than others than from being
better o. And the assumptionthat 5 2 [0, 1] rules out both \status seeking"and
situations where agerts would forego own material payo in order to reduce favorable
inequity.

This functional form depicts \self certered inequity-aversion\, that is, agerts are not
really interestedin the allocation of wealth in the population, they are only interested
in their relative standing in this wealth distribution. Although the aversion towards
disadwantageousinequity is more pronouncedthan aversiontowards advantageousdistri-
butions, Fehr and Sdmidt needboth parts of the inequity aversionto explain obsened
behavior. Moreover, they allow for heterogeneiy in the population and inequity aversion
still hasrelevanceewvenif a substartial part of the population is purely self-interested.

While intention basedmodels clearly provide a more realistic depiction of reality, they
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are highly complicatedto dealwith3. Even very simple and abstract experimertal games
are hard to solve and the more interesting problems basically becomeintractable. Thus

the purely outcomebasedmodelssere asshort cuts for modelling reciprocal preferences.
While they are still analytically tractable they capture many aspects of reality and do a

remarkably good job in explaining experimertal evidence.

3.3 The Moral Hazard Pr oblem

As already highlighted in the introduction, the moral hazard problemis oneof the certral
problemsof labor market analysis. Englmaierand Wambadh (2002)werethe rst to intro-
duceinequity aversioninto agencytheory and by amendingHolmstrem's (1979) seminal
paper. In this model one principal and one agern interact. The agen's (unobsenable)
choiceof e ort in uences the distribution of prots. Englmaier and Wambad make one
important changein Holmstrom's model: the agen's preference&xhibit inequity aversion
as he compareshimself to the principal. As we will cortrast the literature to this paper
more emphasiswill be placedon its exposition in what follows.

The agert's utilit y is given by
Un =ufw@)] cle) oGflz w(z)] w(z)g

Utilit y consistsof three parts. u[w(z)], the utilit y derivedfrom monetaryincome,and c(e),
the disutility from e ort, are standard. For those two parts the standard assumptions
apply, i.e. utility is increasingin income { however agens may be risk averseor risk
neutral { and e ort costsincreasein e ort. New s the last part, oGf [z w(z)] w(x)g.
This capturesthe disutility from inequitable outcomeswhere « is the weight the agen
puts on achieving equitable outcomes.

The convex cost function G() displays the disutility from inequity. It is assumedto
be equalto zeroat x w(z) = w(x), i.e. for equitable outcomeswherethe ager's wage
payment w(z) equalsthe principal's net prot [z w(z)], and alsoto be at at this

3Howewer seethe recert paper by Cox and Friedman (2003) who try to build a \tractable model of
reciprocity".
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point. But marginal disutility increaseghe further away from equity the outcomeis. A
quadratic function would do that job. Howewer, GG() is not required to be symmetric
around zero. l.e. agerts may { quite realistically { su er alot more from being worseo
than from being better o than the principal. The corvexity implies an aversionagainst
lotteries over di erent levels of inequity.

It is assumedhat the principal is of a standardtype, that is, heis just interestedin his
expectedpayo and not in relative comparisons.Again, all the results would go through
qualitativ ely but the exposition would be more cumbersome.

Thus the principal's problem takesthe following form

7x
m(a)x EUp =  f(rje)r w(x)]dx
2
(PC) EUx= f(zjeo)fualw(®)] oGz 2w(x)]gdr cle) U
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X
(IC) e2 argmax EUr = f(x]e)fualw(x)] oGz 2w(z)]gdz c(e).

X

To solwe this problem the authors rely on the First Order Approach and it is assumed
that the Monotone Likelihood Ratio Property holds, that is, a higher prot cansere as
a signal for a higher e ort choice.

Now | will presen the results of this model in somedepth, o er a brief intuition for
eah of them, and comparethem at ead step with the standard result. Where e ort is
cortractible and the agert is risk neutral, the optimal cortract is uniquely determined
by w®= 1/2, that is, the rst derivative of the wage scheme speci es an equal sharing
rule. This isin contrast to the standard casewherethere is no clear-cut prediction for the
cortract structure. The principal extracts the rent with a at paymert, asagerts dislike
uctuations over di erent levels of inequity.

If we keep e ort cortractible but add risk aversion to the agern's preferences,the
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standard caseprescribesa at wage. With inequity aversion this no longer holds and
the cortract can only be showvn to be increasing,asit now hasto balanceo insurance
against uctuations in incomeand uctuations in inequity. One can show that the slope
of the incertive scheme, w?, is bound between0 and 1/2.

Let usnow turn to the caseof interest, wheree ort is no longercortractible, that is the
moral hazardproblem. Start with consideringarisk neutral agert. Herew®is between1/2
and 1 to balanceo the desireto insure againstinequity and to provide strong incertiv es.
Then adding risk aversionto the moral hazard problemleavesus - asin the standard case
- with the statemert that w?is strictly increasingwith pro t.

The comparative statics of the latter most generalcase,add further insights. If «, that
is the agert's concernfor equity, increasesthe optimal cortract corvergesto w = (1/2)z,
that is to the equalsplit. In that sensejnequity aversionaddsa tendencytowards linear
cortracts. Furthermore inequity aversionis usedas an additional incertiv e instrumernt.
If prot x increasesthe agen is not only rewarded with a higher wagepaymert, but also
with a lower level of inequity. Thus both ways of creating utilit y (or reducing disutilit y)
are used.

The last set of results alludes to Holmstrem's in uential su cient statistics result.
Holmstrem proved that optimal cortracts have to be conditional on all available informa-
tive signals(with respect to e ort choice) but not on noninformative ones. The authors
shaw that in their set-up cortracts may be incomplete or overdetermined. In a situation
wherethere is a better measureof performancethan prot, that is a su cient statistic
for the e ort choice, cortracts should still be conditional on prot asthe agert is inher-
ertly interestedin prot asfar asits distribution is concerned. In this sensecortracts
are overdetermined. If the concernfor equity continuesto increasethis concernfor the
distribution of the payo becomesncreasinglydominarnt. Thusthe optimal cortract puts
lessand lessweight on the su cient statistic and in the limiting case,for extremely high
valuesof «, disregardsit altogetherand is thus optimally left incomplete.

4Mayer and Pfei er (2003) analyze a version of the Englmaier and Wambach model. They restrict
cortracts to be linear, utilit y exhibits constart absolute risk aversion and the agert choosesthe mean of
a normal distribution. They can solve this model and con rm the ndings by Englmaier and Wambach
(2002).
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The authors relate their theoretical resultsto somestylized facts, sud assharecropping
cortracts predominartly specifying an equalsplit betweenlandlord and tenart®, the per-
sistenceof interindustry wagedi erentials where more pro table rms pay higher wages
to workers of the sameprofessiofi, and the widespreaduse of stock option plans at all
levelsof a rm's hierarchy’. Englmaier and Wambad (2002)o er someadditional results
on the multi-agent case.Thesewill be coveredin Section5 of this chapter.

Itoh (forthcoming) analyzesa model where the agen is risk neutral but wealth con-
strained. Furthermore the e ort choice of the ager is not cortinuous but binary. His
gualitativ e results on the structure of cortracts are similar to those of Englmaier and
Wambadh (2002) but in addition he can show that the principal's prot generally de-
creasedf the agert's concernfor equity increases.This result dependson the restriction
that the principal always earnsmore than the agert. Hencewhetherthe principal prefers
to employ inequity averseor \standard\ ageris dependson the possibleprot level. If the
possibleprot levelsare rather high, sud that the principal is better o than the agen,
the principal hasto pay high wagesto the agen in order to courterbalanceinequity.

Dur and Glazer (2003) analyzea model wherea worker ervies his boss,thus neglecting
the \ a-part\ of Fehr and Sdmidt's model. Although the workers' e ort choiceis con-
tinuousthere are only two possiblerealizationsof rm prots. Thus a bonus cortract is
optimal. Like Englmaier and Wambad, they nd a violation of the su cient statistics
result. They canalsoshaw that ernvy increasesncertiv e intensity but decreaseshe prin-
cipal's prots. They discussse\eral interesting applications. They suggestthat ernvy (or
more accuratelya lack of it) may be a reasonfor lesspronouncedincertiv esin governmen-
tal organizations. As there is no singlerich principal (or seweral presumablyrich stock
holders) toward whom the workers may feel envious, since basically the generalpublic
ownsthe rm, the incertive intensifying e ect, presen in private rms, disappears. Con-
tinuing this argumert they note that progressie taxation - reducingincomedisparities -
may in fact be e ciency enhancing,asit dampensthe adversee ects of ervy. Another
application they mertion is in consumergoods markets. Consumerscomparethemsehes
to the \ric h\ producersof goods and are unwilling to leave too high pro ts to them. This

5Cf. e.g. Bardhan (1984) or Bardhan and Rudra (1980).
6Cf. e.g. Thaler (1989) in a meta study.
’Cf. e.g. Oyer and Schaefer (2003).
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a ects their willingnessto pay and thus restricts the producers'pricing behavior.

3.4 Mul tiple Agents - Tournaments

If one now analyzessituations where there is more than one agern interacting with the
principal, tournamens seemto be a natural starting setting for exploring the e ects of
sccial preferencesln a tournamen, agerns compete for a prize and only one of them can
win. This automatically generatesinequality. Tournamens are a widely studied means
of providing incertiv es. Following the seminal cortribution by Lazearand Rosen(1981),
much work hasbeendewted to exploring the incertiv e properties of tournamerts and to
pin down situations wheretheir useis actually optimal.

Although it is not really a tournamern situation, Rey Biel's (2002) model is a good
starting point to demonstratethe basic medanism at work. He dewelopsa deterministic
model wheretwo ageris simultaneously have to make a binary e ort choice. This choice
is not plagued by moral hazard. The principal can cortract the agert's choice. Rey
Biel usesthis simple framework to highlight how the principal can utilize the agens'
inequity aversionby o ering them very unequalpayo s o the desiredequilibrium and
thus reduce costs. The desired equilibrium is where both exert high e ort. O ering
agerts unequalpayo s if this outcomeis not readed, in icts disutility on them, therehy
making the desired outcome, where both get the samepay, relatively more attractiv e.
One could interpret this as a special kind of tournamernt where both get the prize if
performanceexceedsa given threshold. In this framework Rey Biel nd that the agerts'
sacial preferencedncreasethe principal's prots. This comesas no surprise given that
the principal getsan additional instrument to generateincertives. Howewer, the analysis
neglectsthe agens' participation constrairt, which the author justi es by arguing that
the agers would alsofaceinequity in alternative occupations.

Turning to more standard tournamert settingswith stochastic production and just one
agert winning the prize, rendersdisregardingthe participation constrairt lessinnocuous
than one might think, becausenow the agert hasto be compensatedupfront for the
inequity in icted on him in orderto createincertiv es. Taking the participation constrairt
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into accoun thus changesthe picture quite dramatically.

Grund and Sliwka (2002) do so. They analyzea simple tournamernt wheretwo agers
compete for a prize. The onewith the higher output wins, whereoutput is a function of
e ort plus an error term. They call the part of Fehr and Sdmidt's model where ageris
su er from beingworseo \envy\, andthe part whereageris su er from beingbetter o,
\compassion\. For a given prize structure they show that pro ts unambiguouslyincrease
with anincreasen the agens' degreeof envy and decreaseavith anincreasein the agens'
degreeof compassion.As ageris expectto feelenvy if their opponert winsthe tournament
they have an incertiv e to work harder in order to avoid this. On the other hand, if they
are compassionatethey are not so happy about winning. The latter e ect dampensthe
incertive to work hard.

Howe\er if the principal canalsochoosethe prize structure and wants to do sooptimally,
he hasto obey the participation constrairt. Asin Englmaierand Wambad (2002), Grund
and Sliwka assumethat the outside option is exogenouslygiven. They nd that inequity
aversionlowersthe principal's pro ts. The reasonis that the agert hasto be compensated
upfront for the inequity that is goingto beinicted on him for incertiv e reasonsand this
extra compensationoutweighsthe positive incertive e ects. From that, Grund and Sliwka
draw conclusionsfor a rm's optimal promotion policy. Interpreting a tournamert as a
competition for promotion, they comparevertical and lateral promotions. Whereasin
vertical promotions the team leader is hired from within a team or group, in lateral
promotions a team leaderis always hired from another team. Now assumingthat within
a team sccial preferencesare more pronounced, they concludethat lateral promotion
sdhemesare preferable.

Demougin and Fluet (2003) also analyze a two persontournamert but they dier in
threerespectsfrom Grund and Sliwka. First, they considerthe limited liabilit y case.Thus
there can even be ex-arte rents for the agert. Second,ageris do not comparetheir gross
paymerts but their rents, that is their received paymerts net of e ort costs. And third,
the principal caninvest resourcesn order to make the tournamert more informative.

If in the initial situation the participation constraint doesnot bind, envy lowers the
principal’'s wage costsand thus increasespro ts. If, howewer, agers do not earn rents,
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envy and compassionboth reduceprots. While the latter result is in line with Grund
and Sliwka (2002) the rst caseis di erent. In the standard case,when providing only
monetary incertiv es, the principal leavessomerent to the agent due to limited liability.
The incertiv es provided via the threat of inequitable outcomesare not subject to the
wealth constrairt and thus, for a givenwealth constrairt the incertiv e intensity is stronger.
Taking into accourt the principal's ability to increasethe tournament's informational
content and to focus on the envy part of inequity aversion, provides additional insights.
If additional precisionis \cheap\ to attain, ervy in fact increasesprots. If howewer
additional precisionis \expensiw\, prots fall.

3.5 Mul tiple Agents - Teams

Examining more generalmedanismsthan tournamerts, while taking care of sacial pref-

erences,the analysis of team problems becomesa more elaborate task. A rst guess
might be that the e ect is similar to that descriked by Rasnusen(1987)for risk aversion.
We can improve upon the initial situation by o ering random corntracts o the desired
equilibrium outcomelevel. Theserandom cortracts have to assignthe whole outcometo

oneplayer. As a consequenc@gerts not only facethe risk of getting nothing when they

shirk, but they are alsolikely to su er from a large degreeof inequality. Hence,as with

risk aversion,this constitutesa form of commitmert to \burn money" o the equilibrium,

thusrenderinga deviation lessalluring. In a sensehe e ect is similar to the introduction

of a budget breaking principal who will happily keepthe moneyif the ageris have fallen

short of the equilibrium e ort.

But sccial preferenceslo morethan just reinforcethe e ects of risk aversion. Englmaier
and Wambad (2004) extend their model discussedn sectionthree for the caseof many
inequity averseagens. They nd that whenewer an output measureis available for eah
agen, the optimal cortract hasto be conditional on ead agert's individual output mea-
sure, even if the tasks are technologically independent. The reasonis that by doing so
the agerts are o ered insuranceagainst inequitable payo s. In the limiting casewhere
the agens' concernfor fairnessis the only important driving force, the optimal cortract
has a very simple structure asit is only conditional on overall output. In this way, they
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deliver a simple rationale for the widespreaduse of team basedincertiv es.

While in standard team production problemsthe rationale for using team basedin-
certives(or relative performanceevaluation schemes)is that this will Iter out common
shacks from the performancemeasuresEnglmaier and Wambadh's result is driven by the
fact that agerts have an inherert interestin the other agens' outcome. Here team based
incertivesare usedas an insurancemedanism against very unequal outcomes.

Itoh (forthcoming) gets results similar to those of Englmaier and Wambad (2002)
but since his model is less general, he managesto pin down the cortract structure a
bit more. In Itoh's model the two risk neutral agerns have a binary e ort choice and
the limited liabilit y constraint holds. Where ageris perform technologically independert
projects, he basically nds two possiblecortracts: an extreme team cortract where all
ageris always get the samepaymen and an extremerelative performancecortract which
is similar to a tournamert. The extreme team cortract is optimal if either agens are
highly inequity averseor the project is very risky. Note that in this casethe principal's
payo is independen of the degreeof inequity aversion, as agens are always paid the
same. In the opposite casethe extreme relative performancecortract is optimal. Here
the principal generatesnequity and makesuseof it.

Allowing for correlated shacks to the two projects, standard theory would call for the
relative performancecortract. But due to a su cient amourt of inequity aversion, the
extremeteam contract may remain optimal in this case.In another speci cation analyzed
by Itoh, agerns do not comparetheir grosspaymerts but their rents, net of e ort costs.
Under this assumption,he can show that the team cortract is more likely to be optimal,
meaningthat it is optimal for a larger set of parameter constellations.

Bartling and von Siemeng2004a)analyzea situation with deterministic team produc-
tion. They require cortracts to be budget balancing and renegotiation proof. Starting
from that they construct an equilibrium wherethe optimal cortract is \equal at the top\,
that is it givesan equal shareto every worker if all (or all but one) agens choosehigh
e ort and assignthe whole output (deterministically) to just one agert otherwise. With
this medanismthey nd that inequity aversionis bene cial. However, this positive e ect
decreasewith team size. They interpret this to be the reasonwhy small work teams
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seemto perform better than larger ones. They then distinguish betweenworker owned
rms, that is, rms with no principal claiming residual output for himself,and rms with
a principal. They nd that worker owned rms may be ine cien tly small, asagerns may
not want to employ an additional worker evenif it weree cien t to do so. They articipate
that overall surpluswill be sharedevenly and they may be better o with their sharein
the smaller rm than in the (more e cien t) larger rm. This e ect is absen if thereis a
principal running the rm.

In a companion paper Bartling and von Siemens(2004b) analyze a team production
setting with stochastic production for a restricted classof utilit y functions. There are two
ageris who have to make a binary e ort choice. The agers' projects are technologically
independern. Here agens are not inequity aversebut only su er from ervy. Assuming
inequity aversioninstead may, howeer, invert their results. They show that ernvy un-
ambiguously increasesagencycosts. In order to insure againstthe risk of su ering from
ernvy, the principal hasto give equitable at wagecortracts instead of incertiv e cortracts
and, asin Englmaier and Wambad (2002), team basedcortracts may becomeoptimal.
In order to avoid thesee ects of ervy, the principal may preferto employ only oneagen
although it would be e cient to employ the other too. The authors also ask whether
salariesshould be kept secret. Interestingly they nd that keepingsalariessecretis a bad
ideaasit takesaway the chanceto insure againstrelative income uctuations by making
oneworker's pay conditional on the other workers' pay.

Masclet (2002) extendsthe standard team production gamewith an additional stage
where inequity averseageris can punish their shirking colleagues. They will do soin
order to re-establishequity. As in public goods games,descriked, for instance, by Fehr
and Gadter (2000), the e cien t cooperative outcomenow becomesmplemertable. This
is very closein spirit to Kandel and Lazear's(1992) model of peer pressure.

Huck and Rey Biel (2003),to0, extend the standard team production framework. They
analyzea two player situation with an exogenouslygiven equalsharingrule. Both ageris
are againinequity averse.But herethey explorewhat happensif agers can choosetheir
e ort sequetially. In their examplethey shav that moving sequetially (with the less
productive ager starting) can improve the situation becausethe agen that moves rst
can pushthe onethat followsto a higher level of e ort by choosinghigher e ort himself.
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The agert who moves later does not want to fall short of the rst one's cortribution.
Their result is driven by their assumptionthat ageris do not compare grosspaymens
but paymens net of e ort costs.

There are two more models that provide interesting insights on the interaction of in-
certivesand sccial preferences Although they are not basedon inequity aversionl want
to discussthem here.

In Rob and Zemsky's (2002) dynamic model, peopleare not inequity aversebut they
can build up sacial capital. Agens can decidewhether to help ead other or to produce
on their own. Helping is e cien t but not cortractible. In the repeated game,agers are
morewilling to help if they have received help from the other agen before,that is, if sccial
capital hasbeenbuilt up. A cortractible performancemeasureis also available. Putting
more weight on this cortractible performancemeasurereducesthe incertive to help, as
producing more output oneselfbecomesrelatively more lucrative. Choosing di erent
dynamic incenrtiv e structures can give rise to \cultural\ di erences across rms.

In Huck, Kebler, and Weibull (2003) agens are concernedabout adherenceto a so-
cial norm which emergesendogenously They restrict themselhesto linear cortracts and
analyzethe e ects of sud sccial normsin two settings. When only overall team output
is obsenable, the sacial norm fosters positive externalities. If the others work more, an
agert is alsoexpectedto work morein order to adhereto the sacial norm. This increases
team output and ewverybody's pay. In this situation multiple equilibria exist. The au-
thors ask whether dynamically adjusting the slope of the incertive schemecan help the
principal to selectthe most pro table equilibrium. If individual output is obsenable,
relative performancescemesare utilized. If an agert now exerts more e ort this hasa
negative e ect on the relative performanceof the other agens. There are now negative
externalities and the norm may compresse ort. The overall e ect of social normsis thus
unclear.
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3.6 Conclusion

This survey has shovn how incorporating sccial preferencesn economicmodels can en-
hanceour understandingof relationshipsin the work place. Sccial preferencesnteract in
non-trivial ways with incertivesand alter the structure of optimal compensationschemes,
sometimesdrastically. But the researt on theseissuesis still in its infancy.

So far the results are inconclusive with respect to the question: under what circum-
stancesis a fair-minded workforce desirable?Related issuesare the implications of sccial
preferencedor structuring work teams, the production process,the informational ervi-
ronmert or even the boundariesof the rm. Thesetopics desere further investigation.

Yet another interesting questionis the interplay betweenextrinsic and intrinsic moti-
vation and whether the provision of high powered monetary incertives might crowd out
intrinsic motivation. One could guessthat thesehigh poweredincertiveschangethe na-
ture of interaction and thus a ect the way sccial preferencexomeinto play. For further
discussionof thesetopics see,for example, Fehr and Rockerbad (2002) or Gneezyand
Rustichini (2000).

As already alluded to by Rotemberg (1994) the commitmert power provided by sccial
preferencedor principals or team leadersneedsinvestigation. Researt alongtheselines
may shedlight on the determinarts of good leadershipand trust.

Finally it shouldby now be clearthat the de nition of the referencegroup (peergroup)
and the de nition of what actually is the job and the surplus generatedfrom it is very
important for the analysis. Those concepts,familiar to researtersin human resources,
have sofar received insu cien t attention from economictheorists.

In conclusion,incorporating sacial preferencesnto models of agencycan open the door
to a fruitful dialogue between economictheorists and human resourceresearters, and
can prove to be a promising new averue for researb.



Chapter 4

A Dbrief Survey on Stra tegic
Delega tion

4.1 Intr oduction

Delegationmeansthat an agert is ertitled by a principal to carry out an action on his own

responsibility. In standard models of the rm, e.g. Demsetz(1983) or Famaand Jensen
(1983), this delegationis somewhattechnology driven as the agen is indispensablefor

carrying out a speci c task sinceonly he has the required ability or human capital. In

models of asymmetricinformation, Moral Hazard or AdverseSelection,this very needto

delegatean action and the resulting con ict of interest betweenprincipal and agen is a
problemthat onetries to solve by aligning preferencesas well as possible.

Howeer, there are more elaborate interpretations of delegationthat make use of the
di erence in interestsbetweenagern and principal. Now de ning delegationas giving up
cortrol over certain decisionsallows richer interpretations in various ervironmerts.
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4.2 Intra Firm Effects of Delega tion

Let us start looking at delegationwithin the boundariesof a rm. Philippe Aghion hasa
seriesof paperswith various co{authors on the issueof the principal giving up cortrol for
a purpose. In Aghion and Bolton (1992) it is arguedthat allocating cortrol cortingent
on the realizedstate of the world, i.e. rm prot, canhelp explainthe nancial structure
of a rm, asdelegatingcortrol to the nancier in bad states of the world mitigates the
conict of interest betweenthe entrepreneur and the nancier.

Aghion and Tirole (1997)take a di erent focusand look on real versusformal authority.
In this model the principal givesup his formal authority and delegateseal authority, i.e.
the right to decideupon project implemertation, to the agernt who hasto comeup with the
project himself. Knowing that he will have somediscretionin implemerting a project of
his choiceraisesthe agerts incertivesto exert e ort to comeup with a project in the rst
place. Howewer there is an issueof how the principal can credibly commit not to overrule
the agert's project choice(as heis still endaved with the formal authority to do so) when
the agent's project is too much biasedto cater to the agen's interests. They suggest
\strategic overload" as a solution for this commitmert problem. The principal takes
over a span of cortrol which is sowide that he cannot e ectiv ely gather the information
necessaryto overrule the agert's decision. Baker, Gibbons, and Murphy (1999) on the
other hand solve the commitmernt problem in a repeated interaction model where the
principal builds up a reputation for not interfering.

Finally, Aghion, Dewatrip ont, and Rey (2004) study transferablecortrol. They argue
that the transfer of cortrol rights can be usedto extract information about the type of
the agert to whom cortrol is transferred. If the principal giveshim discretion a bad type
will abusethis power and reveal himself as a bad type whereasa good type will prove
trustworthy. Thus, delegatingcortrol early on in a worker's careerhelpsscreeningtypes.

Related to the analysisin Aghion and Tirole (1997) on how to provide agerns with
appropriate incertivesto generateideasis Rotemberg and Saloner(2000) who study the
potential useof visionary managers.They de ne sud visionariesas being systematically
biasedtowards projects from a certain eld or product group. This increasesheir sub-
ordinates' incertivesto comeup with sud projects as they can be more con dent that
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those projects will be adopted.

4.3 Inter Firm Effects of Delega tion

All the above papers aim at explaining the e ects of delegationwithin a rm. Howewer
most rms are interacting on (imperfectly) competitive markets with other rms and
thus it is interesting to look at the interaction betweenthe form of delegationand the
competition on the market. While Sdimidt (1997) addresseghe question how product
market competition a ects the optimal shape of managerialincertiveswe are here more
interestedin the reversee ect: How doesthe choice of managerialincertivesa ect the
competition on the product market.

Already Sdelling (1960, p. 142/3) noted: \The useof thugsand sadistsfor the collec-
tion of extortion or the guarding of prisoners,or the conspicuousdelegationof authority
to a military commanderof known motivation, exempli es a common means of mak-
ing credible a responsepattern that the original sourceof the decisionmight have been
thought to shrink from or to nd pro tless, oncethe threat had failed."

What he descriteshereis that by delegatingcertain tasks to agers with preferences
di erent from one'sown, onecan make threats crediblethat werenot individually rational
to carry out if oneselfwould act. Vickers(1985), Fersitman (1985), Fersitman and Judd
(1987) and Sklivas (1987) incorporated this into an industrial organization framework
where the rm owners can alter the manager's preferencesby changing his incertive
stheme.

Vickers(1985)analyzesa situation wheretwo rms areengagedn Cournot competition
and the rm owners can simultaneously decide upon the incertive cortracts for their
managerswho have to decideupon the quartities o ered by the rms. He canshow that
thesecortracts have elemerts of relative performanceevaluation in them, thus inducing
the agert to act more aggressiely. Vickers (1985) highlights the implications of his
ndings for the theory of the rm and interprets the commonly obsened separation of
ownershipand cortrol and the prevalenceof multi{division rms or the degreeof vertical
integration from a strategic delegationperspective.
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The point that relative performanceevaluation has not only informative aspects but
also in uences the way managersinteract in product market competition was further
elaborated by Fumas (1992) and Aggarwal and Sanwick (1999). The latter paper tests
empirically the prediction that relative performanceelemens make managersmore ag-
gressie and nds their prediction con rmed. In highly competitive industries { where
committing to even more aggressie behavior would be harmful { they do not nd rel-
ative performanceelemerts in executive cortracts whilst in industries with low levels of
competition they are prevalen.

Another way to make managersmore aggressie is conditioning their pay not only on
own prots but alsoon sales. Fershtman (1985) provides an examplethat in Cournot
duopoly rm prots increaseff managerialincertiv e cortracts condition not only on prof-
its but also sales. Fersitman and Judd (1987) extend this analysisto dierentiated
Bertrand competition and shawv that the ownersthere also have an incertive to distort
managerialincertiv es. But whilst under Cournot competition the optimal cortract entails
a positive premium on salesunder di erentiated Bertrand competition this premium on
salesis negative. Along the samelines is the analysisby Sklivas (1987) who focuseson
the separation of ownership and cortrol and analyzesthe desirability of delegation for
rm owners. He shaws that delegationis always a dominart strategy. But whilst under
Bertrand competition prots goup when rms are ableto delegatedecisionsto an appro-
priately incertivized managerin Cournot competition this ability to delegatestrengthens

competition and lowers rm prots .

YHuck, Muller and Normann (2004) experimertally test the predictions of Fersitman (1985), Sklivas
(1987) and Vickers (1985) that rm owners give corntracts on prot and salesto manager. In their
experiment the ownerscan chooseto give a cortract on prots only or onethat puts someweight on sales
also. They nd that cortrary to the theoretical prediction the latter is not chosen. But their analysis
shows also that this is rational given the fact that managersin the nal stagedo not play the standard
subgameperfect equilibrium but act suc that their behavior is best described by social preferencesa la
Fehr and Schmidt (1999). Whether this is a remedy of their experimertal setting is at least debatable.
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4.4 The Role of Obser vability

All the above papers start from the assumptionthat delegationis obsenable. And it is
this very obsenability that makesdelegationvaluableasit allowsto commit to aggressie
behavior.

Now there are two possibleissueswith that. On the one hand it may be possibleto
write secretsidecorracts courtervailing the initial delegation cortract, i.e. the actual
contract structure may not be credibly signalledto the market, on the other hand there
may be renegotiation of the initial cortract.

Katz (1991)focusseson the analysisof delegationwith unobsenable cortracts but he
doesnot allow for renegotiationof the initial cortract. In his setting the principal cannot
decidewhetherto hire an agert or not but can only decideupon the manager'sincertive
stheme. He nds that the set of Nash equilibria under delegation coincideswith the
set of Nash equilibria when the principal acts himself wheneer the rst best allocation
is implemertable. l.e. in a moral hazard problem with a risk neutral manager, where
the optimal cortract makes the managerresidual claimant, delegation has no bite, as
the principal cannot make credible to the market any other cortract than the rst best
cortract. Thus there is no added commitmert power. When the rst best allocation
cannot be implemerted by the agencycortract then delegationhasan e ect. This is not
surprising as, e.g. due to matters of risk sharing, the agert optimally actsdi erently from
the principal.

Fershiman and Kalai (1997) elaborate on Katz (1991) and analyzethe e ects of dele-
gation if there is restricted obsenability. Delegationstill hasan e ect whenin a repeated
setting information canbetransmitted to the market (if thereis learningabout delegation)
or whenwith someprobability the delegationcortract is obsened.

Kockesenand Ok (2004) pursue another avernue. They also assumethat cortracts are
unobsenable and that there is no renegotiation. In their basic setting they look at one
sided delegationbut the principal can choosewhether to hire an agernt or not. To hire
an agert is costly and can be obsened by the market. By using forward induction they
construct \w el{supported" equilibria with delegation. The intuition for their argumen
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is that the principal would not spend moneyon hiring an agert if it werenot for reasons
of strategic delegation. They extend their model alongtwo dimensions.First they look at
two{sided delegationand nd that in any pure strategy equilibrium at leastone principal
choosesto delegate. Furthermore they allow for renegotiation of the initial cortract. If
this renegotiationis costlessit undoesthe e ect of strategic delegation: hencethere will
be only delegationin equilibrium if renegotiationis limited or costly.

Beaudry and Poitevin (1994) focus solely on the renegotiation issue. In their paper
the principals simultaneously write delegation cortracts with their managersand then
simultaneously renegotiate these cortracts. They analyze costlessrenegotiation in two
settings. In the rst setting renegotiationtakesplacebeforethe actual actionsor decisions
for which the agert is hired are taken. In this situation renegotiationhasno e ect asthe
situation has not changedas comparedto the initial cortract. Thus delegation works
here. In their secondsetting the renegotiation takes place while the decisionsor actions
aretaken. Under this setting the ex post distortions are greatly reducedand canno longer
be usedfor commitmert purposes. The principal has an incertiv e to renegotiateto the
e cien t corntract, which is anticipated and thus commitmen via delegationlosesits bite
in the rst place.

Summing up, one has to note that limited obsenability or similarly the possibility
to renegotiate the initial cortract can undo much of the e ects of strategic delegation.
Howeer, there are quite strict disclosurerequiremerts for managerialcortracts in the US
sud that the obsenability of thesecortracts should be reasonablyensured,thus making
strategic delegationan available option in a rm's policy space.

4.5 Stra tegic Elements of Financial Str ucture

So far the focus was on cortracts as a meansof strategically manipulating an agen's
preferences.But already early on in the discussionof the possiblerole of strategic dele-
gation the importance of a rm's nancial structure for its managemetis incertiveshas
beennoted. In Brander and Lewis (1986)the rm ownerscan chooseto issuedebt. This
debt introducesa probability that the rm goesbankrupt. In their model the preferences
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of the (risk neutral) managerand the owners are perfectly aligned. Thus the manager
maximizesa corvex objective function. Firms are engagedin Cournot competition and
the possibility of bankruptcy (due to the issueddebt) shifts the reaction functions out-
wards which leadsto tougher competition. In Brander and Lewis (1986) the equilibrium

is characterizedby positive debt levels, higher quantities and lower prots. Thus rms

arein somesensdocked in a prisoner'sdilemma. Though issuingdebt makesthem worse
0 in equilibrium it is unilaterally a dominant strategy. Howeer their ndings are not
empirically backed® as higher debt levelstend to be assaiated with higher pro ts.

There are two papers that bring in line the basicidea by Brander and Lewis (1986)
with the stylized facts. Showalter (1995) does so by assumingdi erentiated Bertrand
competition and Nier (1998) getsit right by assumingthat the manageris just interested
in avoiding bankruptcy, i.e. heis extremely risk averse. In both papersthe key e ect is
that managers'actions are no longer strategic substitutes but complemerts.

4.6 Stra tegic Delega tion in Political Economy

The last section already dealt with a generalframework and not an individual corntract
that is usedto alter an agert's behavior. Howewer we still neededcortract enforceability
to usethesearrangemems on the nancial structure to generateincertives. But there are
many situations where no binding corntracts can be written. A prime examplefor sud
a situation can be found in Political Econony wherethe idea of strategically delegating
power to an agert wasexploited,too. The rst and probably still most prominent example
is Rogo 's (1985) model of certral bank policy. The governmert wants to promise low
in ation and afterwards stimulate the econony by surprisein ation. Rogo now argues
that delegatingmonetary policy authority to an independern consenative certral banker
can mitigate this time inconsistencyproblem. Walsh (1995) usesthe sameideas and
derivesthe optimal cortract for a certral banker. This cortract makespay cortingent on
obsenable performanceindicators of the econony and distorts incertivesin the direction
of a consenative certral banker. He analyzesthe problem for a banker with the same
preferencesasthe governmert and with an opportunistic banker who is only interestedin

2Cf. e.g. Chewalier (1995).
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monetary paymerts.

Another exampleof strategic delegationin Political Econony is Perssonand Tabellini
(1994)who dealwith the problem of capital taxation with imperfectly mobile capital. Ex{
ante the state wants to promise low taxesto attract capital, but onceinvestmens have
beenmadethe state wants to imposea high tax. The electoratenow can partially commit
to a low tax policy by electing a \ric h" politician who has lessinterest in redistributive
politics.

4.7 Conclusion

While in most models of strategic delegationin and between rms the delegatione ect is
createdby a cortractual structure (incertiv e cortracts or nancial cortracts) the Political
Econony applicationsresortedto personaltraits of agerts. There hasbeenonly little work
donein this direction in 10 or agencytheory. The next two papers of this dissertation
will focuson the role of preferencecharacteristics (A Model of Delegation in Contestg or
more speci cally of boundedrationality (A Strategic Rationale for having Overcon dent
Managerg for issuesof strategic delegation. This was also pointed at by Scelling (1960,
pp. 142/3) whoseabove quote cortinued: \Just asit would be rational for a rational
player to destroy his own rationality in certain gamesituations, either to deter a threat
that might be madeagainsthim or to make credible a threat that he could not otherwise
commit himself to, it may also be rational for a player to selectirrational partners or
agens."



Chapter 5

A Model of Delega tion in
Contests

5.1 Intr oduction

In the last twenty years cortests received a lot of publicity not only in the economics
literature, but also in political scienceand other related elds. Especially in the form

of rent seekingcortests they were extensively analyzed. Starting with Tullock's seminal
paper (Tullock, 1980)a large strand of literature ewlved.

Contests have beenusedto model a wide array of situations of con icts, ranging from
inter-state con icts (seee.g. Hirshleifer (2001))to promotion tournamerts (seee.g. Lazear
and Rosen(1981)). A common feature of these models is that no explicit cortract can
be written to allocate a disputed rent and that the resourcesspert in the corntest are

regardedas sunk.

In this paper we recognizethat cortests often take place betweendi erent groups. In
the light of this we explicitly allow for the possibility that the membersof theserespective
groupsmight have di ering valuationsfor the contestedrent. This seemguite natural: If

1SeeNitzan(1994) for a detailed review of the rent seekingliterature.
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a group of producerstries to in uence lawmakersto createfavorablelegislatior?, the value
of this legislationis likely to be di erent for di erent group members. As an exampleone
might considerthe market for agricultural products wherethe value of speci c legislation
may vary greatly betweenlarge industrial farmersand smaller family run farms.

If we allow for this intra-group heterogeneiy, there is a conict of interest between
di erent members of the group on how much resourcesto spend in the cortest. The
problem becomeseven more se\ereif onetakesinto accourt the fact that typically not all
the group members are actively participating in the cortest, but typically groupsassign
delegateghat act in the cortest on behalf of the whole group.

This naturally givesrise to a delegationproblem as we assumethat the assignedrep-
resenativ e will act accordingto her preferencesoncesheis in o ce 2. In our model the
Median Voter Theorem can be applied, thus the delegate'sassignmeh can be modelled
asthe medianvoter's choice problem over di erent delegatestypes.

Our model allows us to analyze under what circumstancesradical appointees come
into power. The model predicts that in most situations of conict \tough" types will
negotiate with \w eak" typesand that it is rather unlikely that two opponerts with the
same degreeof \radicalization" meet. Furthermore we can show that delegatedrent
seekingis generically lesswasteful than cornvertional rent-seeking. Thus delegationis a
desirablefeature from a sccial planner's point of view.

The delegation problem has also a long tradition in the political econony literature.
Agens often want to delegatecertain actionsto other agerns that have preferencedif-
ferert to their own as the latter might be able to commit more credibly to carry out
certain actions at a future point in time. A prominent exampleis Rogo s (1985) model
of monetary policy. In his model a certral banker facesa time inconsistencyproblem as
his incertivesare altered oncethe private sector has formed its expectations over future
in ation. It turns out that the optimal solution is to delegatethe monetary authority
to a conserative and independent certral banker who will never use monetary policy
as a macroeeconomicstimulus. Similar incertiveswork in capital taxation. Perssonand

2Cf. the work of Pelzman (1976).
3This givesour analysisthe a vor of citizen candidate modelsa la Besleyand Coate (1997) or Osborne

and Slivinsky (1996).
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Tabellini (1994)analyzea model where,beforecapital is accunulated, politicians have an
incertive to promiselow tax rates. Oncethe capital is accurnulated politicians have clear
incertivesto tax the capital cortrary to their past promises. Political econony equilib-
rium modelsshawv that medianvoters nd it optimal to delegatethe taxation authority to
a politician who possessesiore wealth than they do asthe wealthier personcan commit
more credibly not to overtax the capital*. Whilst in thesetwo examplesdelegationis
usedto overcomea time inconsistencyproblem our model focuseson the strategic value
of delegationin situations of con ict.

Also in the cortext of cortests strategic delegation has been analyzed. Dixit (1987)
shows that agens have a local incertive to commit to exert higher e ort in a cornest.
Howewer he remainssilert about how this commitmert canwork and points out that the
speci ¢ channelsof commitmert should be analyzedin depth. We presen one possible
way to do this and o er a full analysis.

Baik and Shogren(1992) build on Dixit (1987) and endogenizethe order of moves.
They can shawv that the \underdog" always wants to move rst whilst the \leader" is
happy to wait for his time to come. Howewver we cometo a di erent conclusion: In our
framework both typeswould want to be the rst mover.

Allard (1988) and Leininger (1993) analyze asymmetric cortests but do not allow for
delegation. In addition they focusonly on the e ect of asymmetry on the rent dissipation
in thesecorests.

Levy and Razin (2002) analyzea model of two con icting stateswherethe electorate's
choice to either delegateor retain nal decisionrights leadsto improved information
transmissionabout a \country's preferences". Whilst they use this \indirect" e ect of
delegationto overcomeproblems of informational asymmetry our model is one of sym-
metric information and we focus on the more direct e ects of delegation.

There is also a relation to the auction and the bargaining literature. Contests are
closelyrelated to all{pay{auctions®. But whilst all pay auctionsare a special caseof fully

4SeePersonand Tabellini (2000) for a comprehensie treatment of this literature.
SBaye et al. (1993) and Hilman and Riley (1989) are examplesof applying all{pay{auctions to lobby-

ing.
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discriminating cortests (i.e. the cortestant spending the most certainly wins), we look
at not-fully discriminating contests, i.e. the party spending more is not with certainty
the winner. There is a small literature on delegationin bargaining that tries to analyze
under which circumstancesit might be optimal to let the bargaining be carried out by
somelody that has coststo revise an initial proposal. Whereasthese models assume
exogenouslygiven, vaguely de ned costs of revising former positions, our model derives
the aggressienessof di erent negotiatorsendogenouslyrom their valuations of the rent.

Finally, our paper relatesto the gametheoretic analysisof armsraces.If oneis willing
to interpret the groupsas nations, the resourcesas military expenditure and the rent as
somethingthat canbe gainedin foreign policy, our model can be seenasa model of arms
races. We allow for this interpretation as we believe the model can explain in a simple
way se\eral featuresof arms races.

The remainderof this chapter is structured asfollows. Sectiontwo intro ducesthe basics
of the model. We then derive personalpreferencesver delegate'stypesand shaw that the
median voter theorem can be applied. In sectionfour we look at a simple version of the
model where only one group hasto appoint a member that carriesout the rent{seeking
activities. This simpli ed versionalready givesus valuable insights into the medanisms
at work. In section v e, we look at sequetial delegationdecisions,in section six the
sameis donefor simultaneousdelegationdecisions.Sectionseen provides somepossible
extensions.Finally, we concludein sectioneigHh.

5.2 Basic Model

To x ideasconsidertwo courtries a and b that quarrel about a foreign policy issué.
Assumethis issuecan be captured by a rent R. These courtries ead have to appoint
rst a politician to act on their behalf. Thesepoliticians then have to decidehow much
of a given budget B, to spend in the cortest’. We solve for a subgameperfect Nash
equilibrium by rst solving the nal stage cortest game taking the acting politician's

6SeePaul and Wilwhite (1990) for a similar interpretation.
"For simplicity we will, without loss of generality, set out the primitiv es of the model from the per-

spective of courtry a.
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typesasgiven. Then we usetheseresults when deriving the optimal delegationdecision
of a courtry. There is no asymmetricinformation in the model.

The citizens of the two statesmay have di ering valuations of this rent. The valuation
of the rent to citizen ¢ is o, R, i.e. o} can be seenas the weight placed on the foreign
policy issue. o' is cortinuously distributed accordingto the distribution function f,(«a)
within ead group. The only restriction we put on the distribution functions is that they
have to be boundedon (0, @,] , i.e. there exists a most radical type a; .

An integral part of the model is the contest succesdunction (CSF) g(ma; my) that
determinesthe probability of winning the cortest for a corntestant dependert on the
resourcesspent by him, m, , and the opponert, my, . To avoid technical di culties
assumey(0;0) = 1/2.

To model the cortest we usea Tullock style cortest succesgunction —"2—_Qur results

ma+my°

would hold for all \constant returns to scale"cortest succes$unctions,i.e. functions of the

form —™a— that are homogenouof degree0. Seethe Appendix 10.1for an exposition

Ma+ My

with a generalconstart returns to scalecontest succesgunction.

Skaperdas (1996) shaws at least that the general structure % , With hj (m;)
being an increasingfunction, is the only structure that ful lls seweral desirableaxioms:
the cortest successfunction satis es the conditions on a probability distribution, the
succesgprobability is increasingin the own expensesan anorymity property appliesand

independenceof irrelevant actions, i.e. actions of non-participants, holdss.

To easethe exposition we focus on Tullock's initially proposedfunction —™ma As

ma+my”

we stick to risk neutrality throughout one can interpret this not only as the winning

probability but alsoas beingthe sharethe group securedor itself.

An individual citizen 's utilit y function in courtry « is given by

u = agR————+ (Ba  ma)
mag + My

k
™a__ we have the problem that we do not

k k
ma + TTLb

8For contest succesgunctions of the more general form
get closedform solutions for k 6 1. However numerical examplesgive us somehope that our main results
should remain qualitativ ely unchangedwith increasingreturns to scale(k > 1) or decreasingreturns to
scale(k < 1) contest succesdunctions.



70 CHAPTER 5. A MODEL OF DELEGA TION IN CONTESTS

This statesthat utilit y is increasingin the (expected) rent and decreasingin the re-
sourcesspent by the courtry in the contest. This cost m, can be consideredas the
foregonepublic good which is producedwith a simplelinear production function from the
exogenouslygiven budget B, not spert in the cortest®.

In our extensionssectionlater on we will introduceheterogeneiy in the costof provision
of the public good and analyzethe e ects.

We proceedfrom hereby rst deriving the equilibrium of the cortest stagedependen
on the politician's types. Then we useour resultsto derive in the next sectionthe citizens'

preferencever politician's types.

In the cortest stage the two agens i (for courty a) and j (for courty b) in charge
maximize their utilit y by decidingupon m, and my,.

mar v = agR————+ (Ba ma)
Ma Mg + Mp

maz v = ofR————+ (By, mp)
my ma + My

From the two rst order conditions of this problem we can solwe for the reaction func-

tions o q

ma= mpRal, mp and mp=  maRal ma

and the equilibrium valuesof m, and m, which are uniquely determined by
AR ah o,

> and my=R

m, = R

i J i j
ay + oy ay + ooy

They depend only on the politicians’ typesand on the sizeof the rent under consider-
ation?©.

It is interesting and facilitates the intuition of our resultslater on to note already here
how theseequilibrium valuesfor m, and m,, behavein the limits with respectto the acting

9Alternativ ely think of the cortest expenditure nanced by an equal per-capita-tax. Howewver our

model works as long asthe sharein nancing can not be made dependernt on the valuation.
ONote that for %= 7= 1, ie. the situation analyzedby Tullock (1980) the valuesnot surprisingly

a

boil down to his solution, namely m,=m, = £ .
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politicians' types. Interestingly the equilibrium cortests spending doesnot go to in nit y
if the politician's valuation of the rent goesto in nit y, but is bounded.

Lemma 1 If the politician's valuation of the rent geesto in nity the equilibrium contest
spending stays boundel with

. _ j ; — [
Ll!rln m, = Ray, and !bl!rln my = Roy,.

5.3 Individual Preferences over Types

This sectionusesour results from above on the contest stagegameto derive individual
citizens' preferencesover politicians' types. From above we know the equilibrium values
of m, and m,, are uniquely determined by

AR ol aj

my= R
i j
oyt o

[ i
Qy + oy

Now we are interestedin the questionwhat kind of politician a citizen ¢ would like to
sendinto the cortest, taking courtry b's politician choiceasgiven. Would he want to act
himself or would he want to have a politician with a lower or higher valuation of, than
his own to act on his behalf?

Thus the problem of state a citizen 7 is given by

P P
Ma Qg , Ay P P

Mg O, O

mar u = o\ R
g 2 ma(ag,ag)+ mb(a27al§))

Using our results from above the problem becomes

P2 P P2 P

mar o.R “a % Ya %
P a P2 P P (~P)2 P P)2

a (aa) ab + Oy (ab) (aa + Oéb)

and we can solwe for the reaction function

Qp Oy

P
o = 75—
a P i

20  ay
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Figure 5.1: Reaction Function

Looking at the comparative statics we nd that the optimal action increasesin the

p 2
citizen's type %gi = 2 —+2—+ > 0 and decreasesn the type of the other courtry's
a b a
@8 _ 2
ey - g1 <O

=N

politician

Note that in the casewhere courtry b's politician has exactly the samevaluation as
the courtry « citizen under consideration,ozfJ = al, this courtry a citizen prefersto act
himself,af = al.

If we now draw the reaction function (seeFigure 5.1) we have to be careful. Due to
someproperties of the cortest successunction the courtry « citizen would like to delegate
to a politician with a negative valuation for caseswhere he is confrorted with a courtry

M__
b politician with a very low valuation (a; < aiaM)). As we restricted the type space

=

to positive valuation typeswe can shaw that in all those casesthe utilit y of citizen i is
strictly increasingin of (seeAppendix 10.2) and thus he wants to delegateto the most
radical type @, . This leadsto the vertical piecein the reaction function. Thus the

. . . . MM M M
reaction function is characterizedby of = ;#—2% if ;i <@ andby of = @
b a b a

otherwise.

In order to analyzethe delegation problem we proceednow by showing that in our
cortext the Median Voter Theorem (MVT) is applicable.
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Following Black (1948)we know that in any onedimensionalpolicy problemthe median
voter's most preferred policy choice will win any pairwise vote over any other policy
candidateif the agens exhibit single peaked preferencesover the policy choices?.

First note that we dealwith a onedimensionalpolicy problem, asthe questionat hand
is in the end what amourt m, to spend in the cortest. As we have shavn above the
decisionhow much to spend correspnds one to one to the decisionwhich delegateto
have in the cortest. Now for the Median Voter Theoremto be applicablewe have to show

single peakedness.

There is a one-to-onemapping from the spending decisionto the type decision as
any pair (mga, mp) can be generatedby choosing a pair of politicians az,az and the
functions for m, and my, respectively are strictly increasingin the politician's type. Thus
we focus only on the decisionover types. Above we derived the reaction function in the
delegate'stype spacefor an arbitrary group member. Now we show that the utilit y hasa
unique peak on this reaction function for any group menber for any given delegatetype
of the other group.

a b

The optimal valueof of, for anarbitrary typec!, isgivenby of, = 5 ;‘ —. The derivative
b a

IS given by

ou _ Raf
0ag  (of + af)

i P i P P P
3 Qa0 + oy 205

Thus we know that

ou
dal

) = sgn(ahal + alaf  2aF ).

sgn(

P
a

Now plugging in k:zgi and chedking for £ < 1 (left of the reaction function) and
k > 1 (right of the reaction function) gives

sgn(ﬁij;)= +1 for k<1
a

11seeMueller (2003) for a more recernt exposition of the Median Voter Theorem.
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and

DUy 1 ofor k1
O‘a

sgn( 5

Thus, as neededfor single peakednessitilit y is strictly increasingin of to the left of
the optimal choice and strictly decreasingin of to the right of the optimal choice. As
argued above for the vertical part of the reaction functions where the optimal choice of
af is restricted by a@j utilit y is strictly increasinguntil @, . Singlepeakednesss therefore
automatically ensuredand the Median Voter Theoremis applicable.

Lemma 2 Given the one dimensional policy problemwith single peakel preferences we
can analyzethe delgyation problemas the madian voter's optimization problem.

5.4 One sided delega tion

A natural starting point for the analysisof the delegationdecisionis the situation where
only one courtry delegates. Without loss of generality we restrict our analysisto the
casewhere courtry « hasthis option. An interpretation of this situation would be that
the population in courtry b has homogenousvaluation of the rent or that in courtry b
institutional featureshinder delegation.

In the caseof onesideddelegationwe only have to closelyinspect the above derived re-
action function of courtry a's medianvoter o™ . As shavn above his valuation determines
courtry a's delegationdecision. To easeexposition we assumewithout lossof generality
that in courtry b the mediantype actsin the conest.

Proposition 3 In the caseof onesidel delegyation the optimal delegation decision degends
solely on the type of the median and on the type of the other country's acting politician.

M M . M M p i
i if s—4 <@g and by o] = @, otherwise.
b a

b
2w U2

The bestrespnseis givenby of, =

A closerinspection of this reaction function tells us more about when courtry a wants
to delegateto more radical or lessradical politicians.
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Proposition 4 If oM < oM the median group memler prefersto senda group memter

that valuesthe rent lessthan him into the contest ( delegation to a lessaggessivetype).

If oM > o the median group memler prefersto senda group memier that valuesthe
rent more than him into the contest( delegation to a more aggessivetype).

If aM = o} the median group memter prefersto act himselfin the contest,i.e. af =

M
ag .

Here we already seethe basic logic of delegation at work. Delegation leadsto an
ampli cation of initial di erences which makesthe actual cortest more asymmetric. We
will usethe insights from this simple casein the analysisof what follows.

5.5 Sequential Delega tion

Now we allow both courtries to decidewhich citizen to sendinto the corntest (two sided
delegation). Again we rst look at an analytically simpler situation in which courtry a
hasto appoint its politician beforecourtry b does. In what follows we refer to this case
assequetial delegation.

We solwe the problem by badkwards induction and rst have a look at courtry b 's
problem wherethe median citizen hasto decideupon delegation.

m
b+ (Bp my).

mar M = o R——2—
P mgy + my

b

Using our results for m, and m,, and deriving the the rst order condition we get the
by now familiar expressionfor the optimal choiceof af :

P _ M
aP — Oy O
b 208 oM
. M : . p P M . M M .
Lemma 5 The bestrespnsefunction for oy’ is givenby o = 55—y if 555 < @a
a b a b

and by of = @ otherwise.
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Anticipating the behavior of the courtry b median and the behavior of the politicians
the courtry a median facesthe following optimization problem:

mar uM = aM R—2— m,
P
a

mg + my

Using the equilibrium valuesof m, , m, and of , this becomes:

1
4ag

mar R 2 aff apf + 2
P

As canbe seeneasily utilit y strictly increasesn of . Thusit is optimal to choosea! =
5. This meansthat it is optimal for the group ¢ medianto delegatethe negotiationsto
the most aggressie group menber, irrespective of his relative aggressienessas compared
to courtry b's median.

M

Plugging this into o} 's best responsefunction we getaf = zj bt .
a b

Proposition 6 In the sequential move gamethe rst mover chamsesto delegyate as radi-
cally as possible o} = @, wheas the second mover accommalates of = %
Foraz! 1 we nd that o, convelgesto %M . This resultis independentof whetherthe
rst or the second moving median is more radical.

This result desenes some consideration for seweral reasons. First of all, it tells us
that the result from the delegation casewill dier from the one of standard rent seek-
ing games. While standard rent seekinggamespredict also asymmetric equilibria for
symmetric playersin a sequetial situation, the model of delegatedrent seekingpredicts
extremely asymmetric equilibria in its sequemial version and thus makes the standard
result more pronounced. This result parallels the analysis of Cournot and Stadelberg
modelsin Industrial Organization.

Secondly the model gives us a clear prediction of the way in which the asymmetry
works: The group that is able to appoint a negotiator rst hasa rst mover advantage
asthe appointment of a negotiator preserts a fait accomplito the secondgroup. Namely,
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the rst courtry will useits rst moving advantage in order to delegatethe rent seeking
to its most radical member, thereby making gh ting for the rent more costly for the other
group. Consequetly, in equilibrium the shareof the rent (and the utilit y for the median
type)the rst moving courtry cangetwill be signi cantly greaterthan the other courtry's

share(seeAppendix 10.3). This holdsaslong as« is su cien tly large, namely o > 2.

l.e., aslong as delegationis a powerful instrument it ensuresan advantage. The result is
particularly striking for groupsthat are absolutely identical.

Note that our result that both courtries prefer to have the rst moving advantage
cortradicts Baik and Shogren's(1992) result that the underdog(in our casethe courtry
with the lessaggressie median) wants to move rst whilst the top dog happily waits for

its turn.

5.6 Simultaneous Delega tion - Asymmetr y

We now look at the situation wherethe mediansdelegatesimultaneously Usingthe above
derived equilibrium valuesof the nal stagegamewe cansolwe for the bestreply functions

of the mediantypesin the type space.

The problem of the medianvoter in courtries a and b respectively is to choosea politi-
cian that will maximize their utilit y given his behavior in the nal stagegame

Ma
maz uM = AP R—2—+ (Ba  ma)
5 Ma + My
Mp
mar uM = o R————+ (B, my).
P Mg+ My

b

We can usethe equilibrium valuesfor m, and m, and derive the rst order conditions
and get again the best reply functions in the politician's type space:

M M M M
P — : = P — o '
ay =5 é} ay if 5 ?? ay < @p and a; = ag otherwisefor courtry a.
M . M M . . .
ap = 5 0 agﬂ if 5 i bgﬂ <apandaf = ap otherwisefor courtry b.
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ap

RF.(4,)

a2 L

aM2 RO L et B
: RF,(4,)

aMm2 a; aM2 Z, a,

Figure 5.2: SimultaneousDelegation- Asymmetry

Thesefunctions have an interesting property. They are symmetric around the bisecting
line. And, if one neglectsfor a momert the restriction that of_ < @, , we can see
that for o) = oM | i.e. perfectly symmetrical courtries, they coincidefor positive values
of af_,. If howewver o 6 o} they do not intersectat all, i.e. there doesnot exist an
equilibrium in pure strategies. We will treat thosetwo casesseparately

We start with the genericcasewhere courtries’ mediansdi er in their valuation, i.e.
M

o 8 o) . Without lossof generality we focus on the casewheread < o} . In this
casewe canuseour above derivedresultsand nd that the uniqueintersectionof the best
responsefunctions is given by the point wherea}! delegatesto his most radical option,
af = @, and oY alates by choosingaf = —ba . It is | ing th
b b s ay accommalates by choosing o @7 - |t is interesting that
we get this result of extreme polarization independert of the di erence in the median
types,i.e. initially only marginal di erences are drastically amplied and lead to very

asymmetric equilibria.

Proposition 7 If countries are asymmetric,i.e. o < oM (w.l.o.g.), there is a unique

equilibrium characterized by o' delegatingto of = @y, i.e. asradically as possible,and
aM acommalating and delegating to of, = % . This polarization is independent

a

of the degree of the countries' asymmetry.
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3y

RF.(a,)

a2

a2

Figure 5.3: Asymmetry - No Equilibrium

Note that ewvenif courtry b candelegatevery extremely i.e. a,! 1 , we get courtry
a still delegatingnot to the lowest type.

Lemma 8 Forap,! 1 we nd that of convegesto oM /2.

Note that non-delegatedent seekingpredicts asymmetricequilibria aswell, if the rent
seelersvaluation of the rent is di erent. It is easyto shov howewer that evenin this case
the asymmetry will be more pronouncedin the caseof delegatedrent seeking.

Note howewer, that this equilibrium was sort of forced by the fact that we restricted
the support to of ap . If we allow for unbounded support this equilibrium ceasego
exist and we do not nd a pure strategy equilibrium?!? (seeFigure 5.3).

Lemma 9 If the supprt of « is not boundel by @ there exist no pure strategy equilibria.

2\We tried to show existence of a mixed strategy equilibrium, but none of the standard existence
proofs has bite in our model (seee.g. Reny (1999) or Mas-Colell, Whinston, and Green (1995)). The
intuition seemsto be against the existenceof a mixed strategy equilibrium. Becauseno matter how far
we push ~— out the extremely asymmetric nature of the pure strategy equilibrium persists. But the very
momert we really goto the limit of —! 1 the nature of the (mixed strategy) equilibrium would change
non-cortin uously.
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Howeer, asthe existenceof an in nitely radical citizen seemdo be not the empirically
most relevant casewe neglect this particularity in the remainder of the analysis and
assumethat there exists a maximum type a.

5.6.1 Aggrega te Waste under Delega tion and No Delega-
tion

Now we are going to analyze whether there is an e ect of delegationon sacial welfare.
We comparewhether aggregatewastedi ers in a situation wheredelegationis possibleas
comparedto a situation wherethe mediantype himselfacts. Recallthat aggregatewaste
in the latter casecan be written asm, + m, = R% . In the caseof delegationwe

b
have seenabove that equilibrium waste always is given by m, + m,, = R%M 13,

Now we comparetheseby subtracting the two expressionsand cheding the sign.

afl oM oM 20 oM o) oM + oM
sgn[Rr\;I ol R7] = sgn| (ol + a2
= sonlolfalt alfal]
= sgnfog oy
> 0

This leadsus to the following proposition.

Proposition 10 The possibility of delegation leadsto sacial improvementdueto a reduc-
tion in aggegate wastein the caseof asymmetric countries.

Again this result is due to the (by delegation extremely pronounced) asymmetry of
the equilibrium. A standard result in cortest theory is that more asymmetric equilibria
imply lesswaste as the \race is decided before the start”. We term this allocation a
secondbest allocation given that it is not possibleto eliminate rent seekingcornests asa

apal
a Rap o)

13we get that by noting that 2 < M Thusweknow [ =, and which leads

M
O‘a

tom,+ m, = R=3
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whole. This may imply interesting policy implications for designingoptimal cortests as
a sacial planner interestedin reducingthe amourt of resourcesspert in rent seekingwho
is not able to eliminate the rent or to suppressthe competition!4 still cantry to design
the structure of the cortest sut that groupsare able/forced to delegate.

5.7 Simultaneous Delega tion - Symmetr y

In the non genericcasewheread = o' = oM courtries are perfectly symmetricin terms
of the technological prerequisitesand the preferencesof the median citizen. In this case
there exists a continuum of equilibria asthe reaction function coincide (as noted above)
(SeeFigure 5.4).

Proposition 11 For o) = o) a continuum of equilibria exists in the simultaneous
delgyation game.

There is no a priori reasonwhy one of these equilibria should have more appeal than
the othersbut we can comparetheseequilibria with respect to somevariablesof interest.

5.7.1 Utility Ranking

First we comparetheseequilibria with respect to the utilit y courtry a's median receives
in them. From that we can seewhich equilibrium this agert would chooseif he had the
power to determinewhich equilibrium should be played.

As a rst stepwe write m, and m, asfunctions of af

2aF o o aM 2
my= R 4oP andm, = R 40P

141t might indeed be dicult, if not impossibleto eliminate rents in an econony. The sameis true
for the suppressionof rent seeking activities which can take numerous di erent visible and invisible
forms. Mueller(1989) points out, that \rents are omnipreser. They exist wheneer the information and
mobility asymmetriesimpedethe ow of resources.They exist in private good markets, factor markets,
assetmarkets and political markets. Where rents exist, rent seekingcan be expectedto exist."
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Figure 5.4: Symmetry - Continuum of Equilibria

Usingthis expressionsndusingthat oM = o' = oM wecanwrite the utilit y of courtry
M 2
1's medianvoter asuM = %RaM R4 P) . We caneasilysee that this expressiorstrictly

increasedn of and readhesa maximum at of, = a; .

Lemma 12 Country « median prefersmostthe equilibrium where he delggatesto his most

radical option @; .

This result parallels the analysisof our sequetial casewhereit was most desirableto
be the rst mover and delegateas extreme as possible. Thus it seemshardly surprising
that in this casethis type of equilibrium is preferred,too.

5.7.2 Waste Ranking

Another matter of interest is the sacial planner's perspective. Thus we compare the
equilibria with respect to the aggregatewaste, i.e. the sum of the resourcesnvestedin
the cortest. To do sowe again expressm, and m,, as functions of of, and usethe fact
that oM = o) = oM. Thus we get for the aggregatewaste m, + m,, = RTM which is
constart. Thus we can state the following Lemma.
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Lemma 13 The aggegate wasteis constant for all equilibria.

As there is no initial di erence to be ampli ed delegationapparertly loosesits bite in
the symmetric case.

5.8 Extensions

5.8.1 Countries with Differing Budgets

This rst extensionis merely an obsenation. If we look at the median citizens' problems

Ma
ug/' = ozg/' R————+ (By ma)
mg + Mp
my
ug" = ag" R————+ (By my)
Mg+ Mp

we seethat we can allow for the budgetsto di er. Howewer due to the structure of the
problem thesebudgetsdo not shov up in the rst order conditions. As the valuesof m,
and m,, are de ned as absolutevaluesthey are independert of the available budget.

If we are now willing to acceptthe share of GDP spert on military as an empirical
measureof courtry radicalization our model generategshe commonly obsened result that
smaller/poorer courtries spend a larger share of their budget on their military. This is
admittedly due to the primitiv esof our model aswe do not cortrol for (dis-)economiesof
scalein the provision of the public good. Howewer it is reassuringthat the simple model
deliversthis empirically badked stylized fact.

Lemma 14 Richer countries tend to be lessradicalizad.
5.8.2 Heter ogeneity with Respect to the Cost of Public
Good Pr ovision

Again looking at the median citizens' problemswe can also allow for di ering e ciency
ks and ky in providing the public good. A higher value for k.-, expressesere a higher
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opportunity costof resourcespen in the contest asmore of the public good consumption

is foregone.
U = ay R———+ ky(B m
a a ma + My a( a a)
mp
ug/' = ozl';" R———+ ky(By, my)
Mg+ Mp

The analysisis basically the sameas above and leadsto equilibrium expensesin the
conest given by

s andmy, = R

Usingthat we cansolwe for the bestresponsesn the politician type space,againsimilar
to above:

P M P M
o = kaab Oy and of = kbo‘a @y
@7 2af ks oMk ® " 208k, oM ka

Now performing comparative statics with respectto the e ciency of public goods provi-
sion, ka=p , leadsusto concludethat an increasein the e ciency of public good provision,
e.g. better deweloped infrastructure, leadsto lessradical delegation,i.e. an inward shift
of the best responsefunction, and thus has the samee ect as a lower valuation of the
median citizen.

q i) _ M P kp Y
@ =~ Qa % m < 0 (analogousfor courtry b)

Proposition 15 Better developd countries tend to delegate lessradically.

5.8.3 Costl y Concessions

In the literature on delegatedbargaining®® the actual bargaining can be delegatedto
ageris who have di ering costsof taking badk an initial demand. The higher this cost,

15SeeMutho o (1999) for a comprehensie survey.
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the more credible the initial commitmert is. l.e. by delegatingto an agert with high
costsof concedingone can ensurea high shareof the pie.

In our cortext Mo (1995) analyzedthe question how much decisionauthority to give
to a delegate.In the US for someinternational issuesdomesticinstitutions retain a veto
right to overrule presidertial decisions.One could include this feature in our model and
would again get somesort of a theory of domestic institutions. Howewer in our basic
model one would expect that one wants always an as strong as possiblecommitmert in
the delegationdecision.

5.8.4 Bundling of Issues

We have only looked on one dimensionalissues. In reality one can obsene that quite
commonlyse\eral issuesare bundled and rent seekingtakesplacein seeral dimensionsat
once. Now an normative analysiscould be applied what kinds of issuesshould be bundled
or kept separatelyrespectively. Shouldthe sccial planner put together issueswhereboth
parties have similarly high valuations, or should shetry to createan already asymmetric
initial situation to start with by bundling di erently valuedissues?

5.8.5 [Endogenous Specializa tion

Another questionrelated to the analysisof multidimensional issuesis the questionwhat
kind of delegategroupswill sendinto a cortest if the delegatehasto cortest simultaneously
for seweral issues.In a model with two separateissuesl and 2 we expect that delegation
will leadto \endogenousspecialization”, meaningthat onecourtry will electan politician

very keenon issuel and moderate on issue2 whilst the other courtry will electjust the
other way around, in that way coordinating on their respective claims. The exactanalysis
of this problem may be very interestingin a eld next to public choice,namely Industrial

Organization.

Consider a situation wheretwo rms compete in two di erent product markets. By
hiring a managerwho is clearly in favor of oneof the markets (thus moreinclined to spend
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moneyon R&D or advertising in this market) the two rms canavoid intensecompetition
on both marketsand both securethemsehestheir market with barely challengedmonopoly
rents. If the samelogic asin our model applieswe hope to get alsoa unique equilibrium
in which initial di erences are ampli ed °.

The decisionwhat CEO to hire is generally consideredto be an important signal for
markets. Recert examplesare the Deutsche Bank who setclearsignof their orientation to
investmen banking when making JosefAckermann their new CEO in 2002or Ford who
hired the former BMW managerWolfgang Reizlefor their \Premium Group" in 1999.

5.9 Conclusion

This chapter preserted a simple model of delegationin cortests. We have shavn that

the equilibria that tend to arise seemto be characterizedby a high degreeof asymmetry.

This canbe dueto two factors. In the sequetial game,the asymmetrywassimply dueto

the rst mover advantage in the delegationgame. Using this advantage, the rst moving

group could secureitself a higher share of the expectedrent. Even in the simultaneous
gameasymmetry is likely to arise although for di erent reasons. Here we found that a
median group menber that is only slightly more radical than her opponert in the other
group will decideto givethe rent seekingpower to its mostradical and aggressie member.
The other group's median accommalates by delegatingto a rather moderate politician.

Thus initial asymmetriesare ampli ed by delegation. Further we showved that delegated
rent seekingimplies by its asymmetrythat lessresourceswill be spendin the cortest than

under non-delegation.

If oneis willing to go someway in interpreting our model one could interpret the US
electingthe hawkish Ronald Reaganin 1981being followed by dovish Mikhail Gorbatev
coming into power in the USSRin 1985as being consistenn with the predictions of our
sequetial model.

Finally wewould like to stressthat the main implications of our model aretestable. Our

®An example of a somewhatrelated reasoningfor intra- rm conicts can be found in Rotemberg and
Saloner(1995).
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model iderti es not only the circumstancesunder which the median group menber will
be decisiwe, but although to whom he wants to delegatethe decisionand what resource
spending in the rent seekingcortest this implies. Finally, our model predicts extremely
asymmetricspending of both groupsin the rent seekingcortest. Taking that into accoun
it should be possibleto test the model of delegatedrent seekingagainst corvertional

models of rent seeking.

Looking at the issuespointed out in the last sectionit appearsto be that the reasoning
applied in this chapter can be fruitfully enriched and applied to other issues.As well in
the eld of public choiceasin other elds sud as Industrial Organization. We beliewe
that this averue is an interesting one and worthwhile to pursue.
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5.10 Appendix

5.10.1 Deriv ation of Reaction Function for General Con-
stant Returns to Scale Contest Success Function

Utilit y of courtry « citizen

a:CYR + (Ba ma)

m+mb

Utilit y of courtry b citizen

up= bR -

vome*+ (Bo )

From the FOCs we can derive the reaction functions in the conest stage

_ Ralmmy  mypr a P maRBO  mal
My = p 7 7 and m, = —§ = -
and derive the equilibrium spending
al (al )2 Or (ozib)2 alfr
ma= R% and mb: —az
(algr + ako) (algr + ako)

The problem of the median citizensin courtries « and b is given by

Oma

maxug = ozg/' R——=2 — + (By ma)
3 Omg + ™myp
My
maxup = oz{\)/' R—+ (By, my)
P Omgy + m™mp

or using the equilibrium valuesfor m, and m, as

2
oM ag 02 + oM

P P P P2
a oy agapdr o of Om

marR 5
8 (af 7+ ok 0)

2
oM ralal 0+ oM (872 af “afon
max R .

P (ab7r+ 0459)
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Again we can derive the reaction functions in the politicians type space

mad af
af a™'b
a 2raf  fal
P _ faff ag
ap =

(2008 mah)

89

which are qualitatively equivalert to our formulation. Thus the results hold for this

more generalformulation, too.

5.10.2 Deriv ation of the Reaction Function

Here we proof the optimality of delegatingto aj if of < :7‘ .
h [

For af 2 75, aE  the optimality is shovn by cheding that left of the reaction

272 W)
function, i.e. for of <

i P
S
i

2a a

utilit y is strictly increasingin of .

The derivative @@5 is given by

ou _ Raf

0af (P + ob)

i P i P P P
3 Qa0 + oy 205y

Thus we know that

ou ) .
59“(&7) = sgn(agag + agaf  2afap).
a

Left of the reaction function it holdsthat of = k5 é gi for k < 1.
Plugging this in givessgn(&) = +1 for k < 1.
For 5 2 (O, %] we repeat the exercise:

ou _ Raf

0aF  (af + af)

i P i P P P
3 Qa0 + oy 205y
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90
Thus again we know that
ou - -
sgn(aap) = sgn(asal + alaf 2ol af).
a
Now we ched for af < %, i.e. af = k;7 for £ < 1 that utilit y is strictly increasingin
af. _
ou - kal
sgn(aag) = sgn abal (L k) + a} 2a = +1
P it is optimal to choosein thesecasesat = @;.

As utilit y is strictly increasingin o
Mo ve Game

5.10.3 Utility = Comparison in the Sequential
Without lossof generality we assumethat the courtry « politician moves rst. From the
analysiswe know that of = @; andaf = = B

a b
The utilit y of the rst mover is (after using our results on m, and m,) given by
2 2
P2+ RaMalaf R of “af + B,

RaM of
Ug =
(af + af)’

P

The utilit y of the secondmover is (after using our results on m, and m,) given by
P P 2
Rog  ay + B,

2
_ Ra) of "+ Raflafaf
b= P+ P)2
(O‘a+ab)
— M
Now usea? = azandof = — bgﬂ and assumeB, = B, = B
—3
_ o R
ug = B+ — 2
-~ b
g t 7= 7
2
aaR o
u = B+
—r 2l Z2Q2a; o)’
g + — b,g,l a b

(2om o)

For @, su cien tly large,i.e. @, > 2o}, this is always true.



Chapter 6

A Dbrief Survey on Over confidence

The chane of gain is by every man more or lessovervaluel, and the chane
of lossis by most men undervaluel.

Adam Smith in The Wealth of Nations (1776,Book |, Chapter X)

6.1 Intr oduction

The widespreadpresenceof overcon dence- in various forms - is a well understood and
basically unchallengedfact. Se\eral incidencesof psydologicaltrivia stem from the eld
like Svenson's(1981) study shawing that 80% of driversin Texas beliewve their driving
ability is above averageor Lehmanand Nisbett's (1985) nding that peoplearewell aware
that half of US marriagesfail but are convinced theirs won't fail. Another popular fact
is reported by Taylor and Brown (1988) who report a survey that shows that depressie
peoplehave the most realistic self perception.

6.2 Over confidence in Psychology

While in the Economicsand Financeliterature only recerily researbersbecameinterested
in the analysisof causesand consequencesf overcon dencethere have beenstudieson
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the issuein psydology for alongtime. Thesebasicallytry to documert the presenceand
the form of this cognitive bias using mostly data from interviews and surveys, partly also
from experimernts.

In this literature there is an array of phenomenathat comesunder the commonlabel
of overcon dence,like too narrow con denceintervals, selfservingbias, illusion of cortrol
and overoptimism.

In psydological studies it is well documerted that peopletend to overestimate the
precisionof their predictionsof uncertainevens. E.g. in Fischho, Slovic andLichtenstein
(2977)orin Alpert andRai a (1982)it is found that peoplenamedramatically too narrow
con dence intervals for their estimates. Russoand Shoemaler (1992) nd this also for
their study of professionalmanagerswho perceiwe their judgemert to be too exact.

The presenceof a self serving bias is also well documented in numerousstudies. E.g.
Miller and Ross (1975), Langer and Roth (1975) or Nisbett and Ross(1980) nd that
peopletend to accoun their successnainly on their own ability whilst it is mainly due
to luck. Bettman and Weitz (1983) nd evidencefor this behavior amongstexecutivesin
their analysisof annual reports of rms.

Closely related to the self serving bias is the illusion of cortrol. Langer (1975) nds
evidencefor it whenshe nds that peoplestrongly prefer lottery tickets that they picked
themseles as comparedto randomly assignedones. Fleming and Darley (1986) look at
dice throwing experimerts and nd there, too, that players tend to beliewe that they
could cortrol the dice's outcome. Finally this phenomenonis documerted also in the
businessworld wherestudiesby Langer (1975), Weinstein (1980) and March and Shapira
(1987) show that CEOs who have chosenan investmert project are likely to feelillusion
of cortrol and to strongly underestimatethe likelihood of project failure.

The last phenomenorsubsumedunderthe label of overcon denceis overoptimismwhere
peoplebelieve favorable everts to be morelikely than they actually are. Alpert and Rai a
(1982), Buehler, Grin, and Ross(1994), Weinstein (1980) and Kunda (1987) nd that
peoplethink good things happen more often to them than to their peers. Langer and
Roth (1975), Weinstein (1980) and Taylor and Brown (1988) nd that peopleare overly
optimistic about their own ability ascomparedto others.
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Already early on psydiologistsunderstood the possibleimportance of their ndings for
businessesnd started studying the phenomenain this environment. Kidd and Morgan
(1969) found that electric utilit y managersconsistenly underestimatedthe downtime of
generating equipmen. Larwood and Whittak er (1977) studied a sample of corporate
presidens and found them to be unrealistic in their predictions of successCooper, Woo,
and Dunkelberg (1988) look at ertrepreneurswho overestimatetheir chancesof success
with their business.In their sampleof 2994 entrepreneurs81% believe their chancesto
survive are better than 70% and 33% believe they will survive for sure. In reality 75% of
new vertures did not survive the rst 5 years.

Frank (1935)and Weinstein (1980) provide evidencethat peopleare especially overcon-
dent about projects to which they are highly committed. This would be a rationale for
a CEO's overcon denceconcerninghis own projects. He can be thought of being highly
committed since his compensation cortract ties personalwealth to the compary's stock
price and, hence,to the outcomesof corporate investmen decisions.

6.3 Found ations

The above sectionhasshown that the seeral forms of overcon denceare well documerted
by psydological studies. Following a Friedman{type argumen it appearsthat agers
exhibiting overcon dence or overoptimism even in market environmerts (like the many
businessexamplesabove have shavn) are at odds with a rational actor using Bayesian
techniquesto processnformation. The latter is supposedlythe type bestequippedto pass
the competitive market test. Thus recerly there were se\eral attempts to explain the
presenceand survival of overcon dent typesin an economicframework and environmert.

Van den Steen(2002) and Compte and Postlewaite (2004) analyzethe possiblereasons
for self serving biasesleading to overcon dence. Van den Steen (2002) derivesit from
di ering priors. Agents start out holding di erent priors. Dependent on the belief there
is an optimal action (which can be obsened by all agens) to be taken. If an agen is
successfuhe will think his right action choicewasthe causewhilst he will assignothers'’
succesgo luck. In e ect he endsup with an explanation for overcon dencewith respect
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to own ability and with self servingbias.

Compte and Postlewaite (2004) look at a situation where they assumethat optimism
per seincreasegerformanceand nd that it is optimal to distort information processing
sud that successeare regardedas being due to own ability as overoptimism increases
the welfare of agerts.

Brunnermeier and Parker (2004) take a very di erent approad. In their normative
model agerts haveto trade o current well being- which canbe raisedby overly optimistic
estimates of the probability of good future ewernts - and future well being - which is
reducedby distorted decisionsdue to overoptimism, e.g. savings. In this setting beliefs
are optimally, meaningin a utilit y maximizing way, distorted towards overcon dence.

In a di erent vein ewlutionary approadesstudy the chancesof survival for overcon-
dent types. Heifetz and Spiegel(2001) employ sud an ewlutionary approad. In their
dynamic ewlutionary model they shawv that rational Bayesianplayersare not a necessary
consequencef ewlution but that generically optimism will survive. In their model the
bias helpsto commit to a higher degreeof e ort and thus givesan advantage.

Although they alsolook at ewlutionary dynamics,Bernardoand Weldh (2001)focuson
anotheraspect. They look at an econony whereprivate information is ine cien tly under-
usedasthe agers are predominartly herding. Thus no new information is generatedby
experimerting agerts. In their model an overcon dent \entrepreneur” who underestimates
the risk of his action is willing to take a chanceand experimert. Thusovercon dencehelps
to provide a public good, namely newinformation about businessopportunities. Therefore
groupswith (moderately) overcon dent membershave an ewlutionary advantage. On the
onehand group selectionworks in favor of overcon dencewhilst individual selectionworks
againstit asovercon dent ertrepreneursdie more often due to their too risky endeaors.
The sccial optimum tradeso the informational externality provided by the ertrepreneur
againstthe attrition, i.e. higher death rates of ertrepreneurs.

Hvide (2000) also makes a quasi ewlutionary argumen. In his model overcon dence
sernesasa commitmert devicein bargaining. As ageris are overly optimistic about their
own abilities they overestimate their outside option. He calls overcon dence therefore
\pragmatic beliefs" asthey are most usefulto an agert.



6.4. APPLICA TIONS IN FINANCE 95

Closely related to ewlutionary approadies are tournamerts, as ewlution can be in-
terpreted as a sequenceof tournamens where prizes are higher o spring rates. Another
approad is taken by Goel and Thakor (2002) and by Krehmer (2003). They show that
overcon dence enhancesthe chancesto succeedin tournamerts or cortests. Goel and
Thakor (2002) look at managerswho perceie their situation to be lessrisky than it actu-
ally is. Now groupsof managerswith performancepay competein promotion tournaments
wherethe most successfulgert is goingto be promoted. In this setting managershave to
trade o the payo from choosinghigh risk projects with higher return and the risk that
meansfor their performancetied compensation. Overcon dent managersare more willing
to take the risk and are ceteris paribus more likely ending up winning the promaotion.

Krehmer (2003) looks at a sequenceof cortests where e ort and ability are comple-
mens. In this setting a better belief about one'sown ability leadsto exertion of more
e ort and therefore a higher chance of winning. Successn a cortest leadsto a positive
updating of the belief about own ability and to a still better beliefabout this ability. This
in turn giveshigher chancesof winning future cortests. He can show that even with an
in nite horizon only incomplete learning of true ability may occur and overcon denceis
likely to persist. Moreover we can seethat initial overcon denceenhanceghe chancesof

a player to succeed.

6.4 Applica tions in Finance

Finance was the rst eld of economicsto employ overcon dencein order to explain
market anomalies. In all the nance applications covered here overcon dence means
being too optimistic about signal precision.

Kyle and Wang (1997) construct a model of competing funds that hire managersto
trade in amodel a la Kyle (1984,1985).In modelsof this type trading volume dependson
signal precisionand thus hiring overcon dent fund managerscan sere asa commitmert
deviceto trade more aggressiely. They show that overcon denceis unilaterally bene cial
but the funds end up in a prisoner'sdilemmatype of situation asboth have lower pro ts
than with standard managers.They alsoshow that overcon dencecan be imitated by an
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appropriately designedincertiv e scheme.

Daniel, Hirshleifer, and Subrahmaryam (1998) look at markets with overcon dent in-
vestorsand nd that underthis assumptionthere is under-reactionto public information.

Gervaisand Odean(2001)dewelop a model whereovercon denceemergesndogenously
assuccesss attributed to own ability whilst failure is not. They nd that more con dent
traders trade more. Howewer, taking a dynamic perspective they show that over time
overcon dent traders convergebad to a realistic assessménof the situation. It is im-
portant to note that though overcon denceis assaiated with wealth it is not its cause.
Wealthier traders are successfutraders who are, due to their previous successpvercon-
dent. They dewlop three hypothesesthat are all badked by the data. First, periods
of market increaseswith many successfubnd thus overcon dent traders are followed by
periods with higher trading volume. This is con rmed by Statman and Thorley (1998).
Second, periods with higher trading volumes (due to overcon dence) go in hand with
lower prots. This is con rmed by Barber and Odean(2001). Third, the highestdegree
of overcon dence can be found by young successfutraders. Thosetend to trade more.
This is again consisten with Barber and Odean (2001}

6.5 Applica tions in other Fields

There are se\eral papersusing overcon dencein other elds aswell. Manove (1995)looks
at a dynamic corntext and shavs that overcon dent entrepreneurswho overestimatetheir
succesprobability allocate resourcesne cien tly but may be more willing to exert e ort

or accunulate more capital asthey overestimatefuture returns. In the long run they may
survive evenin a competitiv e equilibrium.

Manove and Padilla (1999) analyzea bank's problem to screenentrepreneurslooking
for credit nancing when a fraction of the latter is overcon dent with respect to their
project's quality. The standard screeningnethods do not have bite anymore asin fact bad

Yinterestingly for the analysisin the next chapter Barber and Odean (2001) moreover nd that ob-
senable characteristics can help in predicting a person'sdegreeof overcon dence asthey nd that men
are more prone to overcon dence than women.
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ertrepreneursactually think that they have great projects. This leadsto too consenative
banking and an additional welfare loss.

Sdwltz (2001) addressesn a non{technical paper the point that despite dramatic
progressin consumerreseart product failure rates have remained on a high level. He
arguesthat overcon dencemight accoun for the fact that managersconstartly overesti-
mate the successchancesof their (pet) projects which leadsto constartly high product
failure rates despite better marketing researt: techniques.

Roll (1986) usesCEO overcon denceto explain why many mergersare ex{post value
destroying. He arguesthat managersare too optimistic about the performanceof their
acquisitionsasthey overestimatesynergiesetc. This leadsto too high take over bids and
in turn ex{post to lossmaking takeovers.

Van den Steen(2001) interprets a manager'sovercon dencein the succesof a certain
type of projects asvision. Similar to Rotemberg and Saloner(2000) this vision enhances
lower tier workers' incertives as they can be more con dent that their projects will be
approved if they are of the right type. Van den Steenalso addresseghe issueof sorting
and nds that visionary managerswill attract workerswith a preferenceor the manager's
pet projects.

Malmendier and Tate (2003) and Malmendier and Tate (forthcoming) look at a sample
of 477 Forbes 500 companiesfrom 1980to 1994. They construct an instrument to cortrol
for CEO overcon dence where they use information on the CEOs stockholding in own
compary stock. Interestingly for the analysisin the next chapter they nd that CEO
overcon dence can be well predicted by obsenable characteristics like an MBA degree,
the birth cohort, military service,etc.

In Malmendier and Tate (2003) they shawv that overcon dent CEOs do more mergers
as they overestimatetheir succesgrobability due to their misperception of own ability.
These mergersare value destroying. They can further shaw that this behavior is most
commonin rms with a lot of free cash ow asthere is lessof a market corrective bal-
ancingthe CEOQO's overcon dence. In Malmendier and Tate (forthcoming) the investmen
behavior is analyzed. As overcon dent CEOs overestimatethe return of their investmert
projects they investtoo aggressiely. Again this e ect is more pronouncedin rms with a
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lot of freeinternal cash o w asthere the market corrective is missing. They nd all their
hypothesescon rmed in their data.

Finally, Dubra (2004) looks at the role of overcon dencein a labor market seart
problem and nds that overcon dent ageris tend to seard longer as they overestimate
the chancesto nd a better o er.

All the above papers have focussedon the downsideof overcon dent agerts. But there
are also a couple of papers focussingon the possibleadvantagesof overcon dence. Goel
and Thakor (2002) and Gervais, Heaton, and Odean (2004) addresssimilar points. Goel
and Thakor model overcon dent managerswho perceiwe their situation to be lessrisky.
In this framing overcon denceis bene cial for a rm asthe risk aversemanagers'pref-
erencesare better aligned with the risk neutral rm owners' preferences.In the same
vein is Genais, Heaton, and Odean (2004). There the risk aversemanagershave to be
given stock options to provide them incertivesto maximize expected rm value. If a
manageris overcon dent he hasto receiwe lessstock options to chooseoptimal projects,
l.e. overcon dencelowers agencycosts. Moreover they arguethat giving these overcon-
dent managersthe samelevel of stock options inducesexcessie risk taking and is thus
courterproductive. In their model monetary incertivesand overcon denceare therefore
alternative solutionsto the underlying agencyproblem.

Ando (2004) analyzesthe role of overcon dencein corntests. He modelsthe cortest as
an all pay auction wherean agert may overestimatehis own ability which is interpreted
asthe agert's valuation in standard auction terminology. This leadsto more aggressie
bidding (or e ort exertion) as the optimal bid is, as standard in the auction literature,
strictly increasingin the valuation. He alsoanalyzesan alternative way to model relative
overcon dence and allows players to underestimatethe opponert's ability. Under this
speci cation low ability playersincreasetheir e ort but high ability players decreaset.

Gervais and Goldstein (2004) look at a team production problem with complemetari-
ties. One of the team membersnow is overcon dent, i.e. overestimateshis own productiv-
ity. Thusit is optimal for this agert to exert more e ort ashis perceived marginal return
is higher. The other team members anticipate this and due to the technological comple-
mertarities they alsoincreasetheir e ort. Thus overcon denceof team menbersleadsto
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a more e cient outcome. Looking at the problem in a dynamic perspective the higher
output is interpreted by the overcon dent agert asa signalfor his own high ability ashe
doesnot take into accourt the e ect that the other's have exertedmore e ort dueto his
overcon dence. Thus there is only imperfect learning of true productivity types. Gervais
and Goldstein also analyzethe in uence of monitoring and nd that overcon denceand

monitoring are substitutes.

The next section now focusseson the strategic commitmert value a rm can extract
from hiring an overcon dent managerand thus gain a competitiv e edgein product market

competition.






Chapter 7

A Stra tegic Rationale for
Over confident Mana gers

7.1 Intr oduction

In 2000, Stewe Ballmer succeededhe comparatively modest Bill Gates as Microsoft's
CEO. Ballmer is famousfor his \frigh teningly erthusiasticstyle" and\blatant arrogance".
At that time, Microsoft wasat the brink of losing its antitrust law suit following its web-
browser"war" with Netscape and was even threatened to be split up into two separate
companies. At the sametime the free operating system Linux becameincreasingly im-
portant and gained market share especially amongstprofessionalusers. Thus Microsoft
was challengedon its coremarket for operating systems,the basisof its dominant market
position. In the faceof the artitrust lawsuits it was hard for Microsoft to useobsenable
corntracts to commit to ght hard for its dominant position asthe courts could take o ence
of that. Howewer, relying on Stewe Ballmer's personalcharacteristics remaineda viable
option.

Recer papersby Malmendierand Tate (2003)and Malmendierand Tate (forthcoming)
aswell asnumerousstudiesin organizational behavior and psydology suggestthat exec-
utivesare especially prone to overcon dence'. Most of thesestudies nd that managers

1Cf. e.g. Langer (1975), Weinstein (1980), or March and Shapira (1987) and the previous chapter for
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with this trait take value{destroying actions. But why do rms hire managerswho are
apparerly not the right type to deal with businessas they misperceiwe the true envi-
ronmert? This is even more surprising as Malmendier and Tate's studies suggestthat
overcon denceis an obsenable characteristic.

There have beense\eral attempts to highlight the upsidesof overcon dent managers
but those focussedon intra{ rm issue$. This paper suggestsanother interpretation: It
might pay for a rm to hire an overcon dent managerfor strategicreasons.By hiring sut
an\irrational" typethe rm cancommitto act di erently in product market competition
and it might try to usethis to get a competitive edgeover its competitors®.

We analyze two duopoly models capturing the polar casesof Bertrand and Cournot
competition wherethe rms have the opportunity to carry out costreducingR&D before
they erter into product market competition. In the Bertrand model the R&D stageis
modelledasa tournamert, following Lazearand Rosen(1981)or Lazear(1989),wherethe
winner of the tournamert wins the market. An overcon dent manager,howewer, thinks
the tournamert is biasedin his favor and relaxeshis e orts. By delegatingto overcon dent
managersthe rms can escap the rat race nature of these R&D tournamens. In the
Cournot model | follow Brander and Spencer(1983) who were the rst to analyzethe
strategic e ects of R&D on later competition*. The overcon dent managerhere expects
the product market to be more pro table than is the true expectedvalue. Overcon dence
helpsto commit to more aggressie R&D.

As opposedto the literature on cortractual strategic delegationwe nd that - under
somequali cations - both in price and in quartity competition an overcon dent manager
canimprove the situation for the rm and optimal delegationgoesin the samedirection.

The remainder of this chapter is structured as follows. Section 2 analyzesa model

an extensive survey of this literature.
2Cf. e.g. Van den Steen(2001) or the previous chapter for a comprehensie survey of this literature.
3Kyle and Wang (1997) employ a similar idea with overcon dent traders in a nancial market.
4Zhang and Zhang (1997) and Kopel and Riegler (2004) take up the classicliterature on strategic

delegation, e.g. Vickers (1985), Fershtman (1985), and Fersitman and Judd (1987), and analyze a
Cournot model with the possibility to ex{ante perform R&D. Here the rms can strategically distort
their manager's compensation cortract away from prot maximization. Howewer, Zhang and Zhang
(1997) and Kopel and Riegler (2004) cometo con icting conclusions.
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capturing Bertrand competition. Section3 turns to the analysisof Cournot competition.
Section 4 discussesse\eral possibleextensionsand Section5 concludes. The Appendix
cortains somederivations.

7.2 Competition in Prices

7.2.1 The Model

We are looking at two rms competing in prices. Products are not di erentiated, thus,
consumerdasetheir decisionssolely on the prices. The marginal production costof rm
i, with i = 1,2, equalsCi = ¢ 6 ¢, wheref; 2 [0, ¢] is agen ¢'s costreduction e ort
and ¢ is a noiseterm, which is i.i.d. acrossplayersand distributed accordingto G() on
[ €€°. This R&D technology resenbles a tournamert model as in Lazear and Rosen
(1981) or Lazear (1989) where the winner is determined depending on e ort and luck.
The cost reducingR&D comesat a cost~(f;) with v ) > 0and ~+°¢) > 0.

There is a unit massof consumerswith valuation v > max|cy,cp] . Overcon dence
is modelled as the managerbelieving that his product is vertically di erentiated by F;
(with k& 2 R.) againsthis opponert's product. Thus he canchargea mark up of k; given
equal costsand consumersare still willing to buy his product. This is an extreme way
of modelling the manager'sbelief that his rm's product is a particularly good t to the
consumers'demands.In tournamen terminology, both managersbelieve the tournament
Is biasedin their favor.

The timing of the model is asfollows:

t=0 The rms simultaneously hire possibly overcon dent managers.

t=1 The managerssimultaneously determinetheir costreduction investmerts 6.
t=2 The actual production costsC; are realizedand obsened.

t=3 The rms competein prices.

5To avoid C; < 0 assumethat c; is large enoughrelative to .
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7.2.2 Anal ysis

We are looking for a subgameperfect Nash equilibrium and solve the gameby badkward
induction.

In the Bertrand Competition stagein ¢ = 3 the prots are given by
Cj Ci ’y(Qi) if ¢} < CJ

v(6;) otherwise

Note that theseprots are independer of the absolute cost level but only depend on
the di erence. Thus, rms would like to spend aslittle on R&D aspossible.In the R&D
investmen stagein ¢t = 2 the possiblyovercon dent managerbelievesthat consumerswill
buy his rm's product aslongasp; p; + ki.

The manageris interestedin winning the market asthis allows the rm to stay in the
market. This giveshim private bene ts B which canbethought of aspromotion prospects
or bene ts of cortrol ©.

Thus, the rm 1 managermaximizes
max PT’(Cl > cot k?l)B ’7(01)
1

()
Pr(ec;c ea<cy 0 c1+ 0.+ k)B ~(0y).

Let = ¢ ¢ bethe convoluted distribution. z is distributed accordingto H(z) with
z2 [ 2e 2¢]. As standard in the tournamert literature we assume

1) E(z)=0

2) 82:H(®) =1 H( %

Assumptions 1 and 2 imply that z is symmetrically distributed around 0. They are
satis ed e.g. if the ¢ are normally or uniformly distributed.

50ne could alsothink of it asa simple bonus contract which would be the optimal cortract if staying
in or exiting the market is the only veri able performancemeasure.
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Thusthe rst manager'sproblem can be written as
max H(Cz 92 c1t 91 + kl)B ’}/(91)
1

Manager 1's optimal choice dependson which action he thinks manager2 will choose.
| assumethat managerl thinks he is advantaged and believesthat agert 2 agreeswith
1's perceptior’. Thus, manager1 thinks that the ctitious manager2 maximizes

max PT(CZ 0, € < g 01 e k’l)B ’}/((92)
2

()
max f1 H(Cz 82 c1t 91 + kl)gB ’)/(92)
2

The rst order conditions of this gamecan be written as

|
o

h(cz 02 ci+ 01+ ki)B  ~9Y01)
h(ca 02 c1+ 01+ ki)B  ~962)

[
©

Dividing them yields

YY61) _
7X62) =1

Remenber that manager?2 is here only sort of ctitious. The above calculations give
the standard tournamert result that equilibrium e ort levels coincide, 8, = 7,, where(;
is the e ort level managerl believesmanager2 chooses.For manager2 we perform the
sametask and end up with the symmetric result 6, = ;.

Now considerthe casethat rms areinitially idertical, i.e. ¢; = c2. Using 6, = & in

the two above rst order conditions we seethat equilibrium e ort is given by

7X6,) = h(k)B.

From the symmetry assumptionson H () and h() it follows that e ort decreaseshe
further k; is away from 0.

"This clearly violates Aumann's impossibility result on agreeingto disagree. However, this assumption
is quite commonin the literature on overcon dence. Cf. for example Van den Steen(2001).
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We canusethis whenanalyzingthe rm's decisionat the hiring stage. Giventhe agens'
eort level rm i now maximizesover the type k;. To easeexposition restrict attention
to the casewherethe cost of R&D investmert is given by ~(6;) = %05. The problemsfor
rm 1 and 2 are given by respectively

max HIA)B W) BB h(k)B] S(h(k) BY
and

max f1 H(()B  W(E)B)GNDB  A(k)B] S(h(kz) B

The rst order conditions for theseproblemsare

0 = hA[h(k))B  h(kz)Bl[h(k1)B  h(kz)BlhYk1) B
+ H[h(k1)B  h(k2)BlhAk1) B h(k1) BhYk1) B

and
0 = hA[h(k))B  h(kz)Bl[h(k2)B  h(k1)Blhqk2) B

+ f1 H(h(k)B h(k)B)gh¥ko)B  h(ko) BhYk,)B.

Cancel out hq%;) B and, since players are symmetric, focus on symmetric equilibria.
This imposesk; = k, which yields

h(0) 0+ H(O)
h0) 0+ 1 H(O)

h(k1) B
h(k,) B.

Note that dueto our above assumptionson symmetry H(0) = % Thus, we get

1
h(kq) = h(ky) = —.
(k) = h(ks) = o
We canseethat the 6, a rm wants to implemert is una ected by B ast; = B % = %

Hencea symmetric equilibrium existsin which the optimal degreeof delegationis given
by the above equations.
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convoluted
distributions

12

k*k*k* k
Figure 7.1: Convoluted Distributions
To ensureexistencewe have to assumeh(0) %. h(0) can be thought of measuring
the importance of luck for the outcomeof the tournamert. The higher h(0) is, the more
deterministic is the tournamert. Thuswe requirethe tournamert to dependnot too much
on luck.

Note that these equationsdo not uniquely characterize the exact equilibrium values
sinceh( ) is symmetric around O and thereforethere exist two valuesof k; satisfying the
conditions above. Howeer, inspecting the secondorder conditions of the problemensures
that delegationto an overcon dent manager,i.e. k; > 0, will always occur®.

Proposition 1 In the unique symmetric equilibrium of the model with R&D and price
competition, rms alwayshire overcon dent managers.

To illustrate an interesting point assumefor the momert that the error terms ¢; are
uniformly distributed on [ ¢,¢]. This givesa triangular density function 2() as showvn
in Figure 7.1. If the tournamernt becomesmore deterministic the triangular densitiesare

8Seethe appendix for details.
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contracted and becomesteeper. Carefully inspecting Figure 7.1 shows that the optimal
degreeof delegationis non-monotonicin the noisinessof the tournamen. First, asthe
R&D tournament getslessnoisy the optimal degreeof delegationincreasesthen, from
somelevel onwards it decreasesgain.

To gain intuition, note that it is a standard result in tournamert theory that e ort
increasesif luck is lessimportant for the outcome of the tournamert. One then can
interpret our result as follows: Starting from a noisy situation and decreasingthe noise
increaseshe managers'e ort levels. The rms are interestedin keepingR&D spending
down and therefore hire more overcon dent managerswho are lessprone to spend much
e ort. But the lessnoiseis in the tournamen, the more tempting it is to invest just a
little bit moreto win the market almost certainly. In this situation it is too risky to stick
with a managerwho thinks he has a competitive edgeand be probably expropriated by
the opponert rm.

Note that the basice ect that delegationis most pronouncedfor an intermediate level
of noisinesscarriesover to more generalthan linear convoluted distributions. Proposition
2 summarizesthese ndings.

Proposition 2 The optimal degree of managerialovercon dence is non{monotonic in the
riskiness of the R&D tournament. When the technolayy becomesless noisy the optimal
degree of overcon dence rst increasesand then decreasesagain. Thus we should nd the
most overcon dent typesin industries with moderately risky R&D technolaies.

This concludesour analysis of price competition. In the next sectionwe turn to the
caseof competition in quartities.
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7.3 Competition in Quantities

7.3.1 Model

Here we considera model where rms compete in quartities. They facea linear inverse
demandp = « bP gi. Beforethey erter the product market competition stage, rms

can invest in cost reducing R&D. By doing so they can reducetheir initially identical

marginal costsof production C by 6; with 6; 2 [0,C]°. Thus, rm i's nal marginal costs
of production are¢; (6;) = C 6.

To easeexposition we assumethat « C > 0, i.e. the market is initially pro table.
Howewer, R&D doesnot comefor free and the rm hasto bear a convex cost v (¢;) =
1(6:)? for costreducing investmers.

In an initial stagethe rm hasto hire a managerto carry out R&D and production.
We abstract from agencycon icts within the rm. The managercan be overcon dent,
which is modelled as follows. As pointed out in the empirical literature, overcon dent
agerns { maybe due to illusion of cortrol { underestimatethe probability of bad everts.
Here we assumethat in the initial stage,whenthe R&D investmeris have to be taken,
the market demandis not yet known. This is modelled asa lottery over di erent levels of
a in the inversedemand, keepingb xed. An overcon dent managerunderestimatesthe
risk of low realizations of a« and therefore expects a higher expected market size. Due to
risk neutrality, we can solely focus on the expectations'.

The managerghat arehired correctly perceivetheir opponerts' beliefsabout the market
but do not adjust theirs accordingly Thus we have againa model of di ering priors asin
Van den Steen(2001) where ageris obsene di ering beliefsbut stick with their own.

Howewer, oncethe true a hasbeenrealizedthe ageris maximize pro ts given the pre-
vious R&D investmers. The timing of the model is as follows:

9The R&D can be thought of as being stochastic with an additiv e error term with mean zero. As due

to risk neutrality only the expected value matters, we suppressthis hereto easeexposition.
100ne could think of alternativ e ways to model overcon dence. For examplewith respect to b or with

respect to the manager's cost reduction ability. Howewver approades along theselines turned out to be
not tractable.
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t=0 Firms simultaneously hire a (possibly overcon dent) ager.

t=1 The managerssimultaneously decideabout the R&D investmer.
t=2 The true market sizeis revealed.

t=3 Firms compete in quartities.

7.3.2 Anal ysis

We are looking for a subgame-grfect Nash equilibrium and solve the game by badk-
wards induction. In the product market competition stagethe managerssimultaneously
maximize rm prots by setting quartities. The rms' problemsare given by

max i = ((a b+ @) () %(91)2

and
max o = (o bt @) 6

From the resulting rst order conditions we can derive the standard reaction functions

_a CH+61 bg
q1 — 2b

_a CH+6 bgr
QZ - 2b b

equilibrium quartities

a c+ 291 92

a1 - 3)
_ a c+ 292 0 1
d> = 3b )

and equilibrium pro ts

(e C+20, 6 1,
(e C 0+ 20)° 1,
2 - % 2 (02)"
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We usethesepro ts in the R&D investmert stagewhere managersmaximize expected
pro ts giventheir belief of the market size A; by simultaneously choosingé, and 6,. The
problemsare given by

(A C+ 20, 92)2 1 2
max 1 = o 2 (00
(A O 0+ 20) 1,
max , = & 5 (02)".

From the rst order conditions we can solwe for the reaction functions

; de AC 49,

! (9 8)

0, de 4C 4
(9 8)

Theseare now important for the optimal action of the rm in the hiring stagewhere
rms can decidewhetherto hire an overcon dent managerwith a belief A; > a. For sud
agerts the reaction functions become

0, = 44, 4C 46,
7@ 8)
and
44, 4C 46,
02 = )
(9 8)

respectively. From thesewe can solwe for the equilibrium valuesof ¢, asfunctions of the
respective beliefsabout the market size:

_48C 36Cb 324; 164+ 360A;

817 144+ 48
_48C 36Ch 164; 324, + 36bA,

812 144+ 48

01

0,

Note that for A; = A, = a the equilibrium valuesboil down to

P I [(CI©)
U2 (v 8?2 16
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The rms' problemis to maximize expectedpro ts by simultaneously choosinga man-
agerwith type A;. The rms' problemstake the form

(a C+20,(A1,42) 6,(A1,A))% 1

max = - 1%2 2 5(91(141,142))2
C+ 20,(Ar, 42)  61(A1, A))* 1

max , = (a 2 ( 1%2) 1 (A1, A2)) 5(92(141,142))2.

As we have closedform solutions for 6, (A;, Ay) and 6, (A1, A5), we can usethem in
this problem. Plugging these solutionsin and di erentiating the problems gives us the
reaction functions:

_ (24cb 32a+144ab 8bA, 18CK? 198ab?+81ab’)

Ay 160b 21602+810° 32
A, = (24Cb 32a+144ab 8bA; 18CH? 198ab?+81ab?)
2 - 1600 21602+810° 32 :

Howe\er, this three stagegameis not at all well behased. Inspecting the secondorder
condition of the problemshowsthat for low valuesof b, namelyb  1.567..., the functions
areall overthe place'!. Only for valuesof b > 1.567doesour analysisgothrough smoothly.
For smaller valuesof b we get corner solutions either at A; = a or A, = A where A is
implicitly de ned by 6, (4;) = C.

Again, seethe appendix for a brief discussionof this issue. In the remainder of the
analysiswe focus on the well behaved part, b 1567, where we can gain economically
more interesting insights.

From the above reaction functions we can solve for the equilibrium valuesof A, and A4,

L= A= (8a 6CH 30ub+ 27ab?)
S 27,2 36b+ 8

This equilibrium is, given the parameters,symmetric and unique. Given that we are
looking at the situation whereb  1.567 we easily seethat the comparisonof 4; and a
clearly showvs that the rms always chooseto hire overcon dent managers.

11Be aware that Zhang and Zhang (1997) in their analysis of strategic delegation via distorting man-
agerial compensation employ a model similar to mine. They do not carefully ched the secondorder
conditions which castssomedoubt on the validity of their results. Seethe Appendix for more details on
the secondorder condition.
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A > a
(8a 6Cb 30ub+ 27ab?)
271?36+ 8

a

After rearranging one can seethat this holds wheneer, as we assume,(a C) > 0.
Proposition 3 summarizesthis result.

Proposition 3 For b > 1.567 the unique and symmetric equilibrium hasboth rms dele-
gating to overcon dent managers.

Givenour equilibrium resultsfor A, and A, we cansolve for the equilibrium R&D levels

0_9_(125 8)(a C)
17727 2m2 36+ 8

and equilibrium pro ts

__ (32+ 1600 2187+ 813 (C  a)®
17 27 17282 576 19443+ 729%+ 64

chosenby the overcon dent managers.

7.3.3 Profit Comparison

Though we have shown that for b 1.567it is the unique equilibrium to delegatesym-
metrically to overcon dent managersit is interesting to seewhether the possibility to
delegateis actually bene cial for the rms or whether they are in a prisoner's dilemma
type of situation. Remenber that the pro ts with delegation(oc) are given by

_ 32+ 160 21872+ 81%) (C  a)®
OC ™ 17282 576 19443+ 729*+ 64

and without delegation(,oc) by

_ (9 8 a)?
nOC — (gb 4)2 .
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nnnnn

Figure 7.2: Di erence in Prots
Comparing thesetwo expressionsve nd that

oc ~ noC

6624° 4928 1296°+ 1024 > O

which holds whenewer b < 4.2625.... l.e. for moderate valuesof b rms improve by
delegatingto managerswhich are possibly overcon dent while later on they loose out.
SeeFigure 7.2 for a graph of the prot di erence. Proposition 4 summarizesthis result.

Proposition 4 For maoderate valuesof b rms can gain from the possibility to delaate.
For high valuesof b they are, however,lockel into a prisoner's dilemma.

7.3.4 R&D Level Comparison

One can alsotake a more welfare oriented point of view and comparethe R&D activities
under the di erent regimes. Recall from the above analysisthe equilibrium R&D levels
for the duopoly casewithout delegation

_ (48 3&)(C a)

0,=0
e (9 8> 16
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and for the duopoly with delegationto an overcon dent manager

9_9_(8 126) (C' «)
17727 o7m2 3@+ 8

We can comparetheseto the monopoly casé?

a C

0= 51

and to the social planner's R&D decisiort?®

a C

0, = .
Uy 1

If we comparethe duopoly with delegationto the duopoly without delegationwe nd
that

(8 12)(C a) (48 36)(C a)
(2702 36+ 8) (9b 8)* 16

holds for all b > 1.567,i.e. in the parameterregion under considerationthere is always
more R&D investmert in the caseof delegation.

If we comparethe duopoly without delegationto the monopoly casewe nd that

(36h 48)(a C) (a O)
(9 8)° 16 (20 1)

newer holds for b > 1.567. l.e. in monopoly there is always more R&D investmer. If
we however comparethe duopoly with delegationto the monopoly casewe nd that

1% 8@ C) (¢ O)
272 36+8) (@2 1)

holds for someinterval of b, i.e. if b 2 1.567,% . Howewer, even under delegationwe
newer reat the sccial planner's R&D investmernt as

120 8)(a C) (a ©
(272 36+ 8) " (b 1)

12Seethe Appendix for the derivation of this result. There it is also shavn that a monopolist never

wants to delegatedecisionsto an overcon dent manager.
13Seethe Appendix for the derivation of this result.



116 CHAPTER 7. STRATEGIC RATIONALE FOR OVER CONFIDENCE

never holds.

Though delegationcan newer lead to the rst bestinvestmen in R&D it canfor some
parameterregionimprove upon the monopoly investmert level. Proposition 5 summarizes
the ndings.

Proposition 5 Delgation to overcon dent managersis desirablefrom a welfare point of
view as it increasesthe R&D spending as compared to non{delegation. For someinter-
mediate valuesof b the investmentlevel can evenbe higher than in the monoply case.

7.4 Extensions

Now, having analyzedthe two polar casesof competition there are a number of extensions
which could help to gain somevaluable insights into the problem.

7.4.1 Separate Tasks

One could set up a model with two di erent tasks, one with strategic dimension and
one purely operative in nature. Almost surely onewould want di erent typesto perform
the di erent tasks. Whilst for strategic considerationsan overcon dent type should be
found in positions with strategic signi cance, the holders of purely operative positions
should probably better not be biased,as there is no (strategic) upside courterbalancing
ewvertually distorted actionsdueto overcon dence. This could have possibleimplications
for promotion policies for such di erent jobs or tasks. Krehmer (2003) and Goel and
Thakor (2002) give someguidanceon how to think about this problem.

7.4.2 Optimal Contra cts

In this paper the focuswassolelyon the inter rm interaction whilst possibleagencyissues
within the rm were neglected. It would be interesting to seehow optimal cortracts
for overcon dent managerslook and how they interact with the market environmert.
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Howewer, the interaction of optimal cortracts with the market ervironmert is a tricky
issueeven with fully rational agens.

7.4.3 Entry

Camererand Lovallo (1999) show in an experimertal study that overcon dencecan lead
to excessie ertry in competitive markets. One could analyzethis theoretically by incor-
porating the location decisionand seehow overcon dencedistorts decisionsin this.

7.5 Conclusion

The analysishas shovn that two models of price and quartity competition, under some
guali cations, both predict delegationto overcon dent types. This cortrasts the ndings

in the classicliterature, e.g. Fersitman (1985) and Fersitman and Judd (1987), on
strategic delegationwhere delegationunder Bertrand and Cournot competition runs in

di erent directions.

Howewer, the two modelsin this chapter are quite distinct in their setup. Therefore, it
would be desirableto nd a commonframework in order to analyzeboth problemsand
get clear predictionson commonground. It would be especially interestingto seewhether
the result by Miller and Pazgal(2001) holdsin the framework with overcon denceaswell.
They shawv the equivalenceof price and quantity competition under strategic delegation.
Their intuition is that delegationmakescompetition more aggressie under Cournot and
lessaggressie under Bertrand competition. If now the cortract setis rich enoughthe
solutionsto the two problemswill coincide.

Already the two modelsin this chapter deliver testable predictions. First we nd that
overcon dent managersare more likely to be found in industries with moderately risky
R&D technologies. Secondwe nd, that overcon dent managersare more likely to be
found in industries where strategic interaction plays a role. l.e. they should be less
widespreadin strongly di erentiated or monopolized industries'“.

14Note, howewer, that if eniry to the industry is possibleovercon dent managersmight still nd their
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7.6 Apppendix

7.6.1 Second Order Condition for the Bertrand Case

Since B doesnot a ect the optimal choice of #;, we normalizeit to oneto easenotation.
A symmetric equilibrium existsin which the optimal degreeof delegationis given by the
above derived equations

h(0) 0+ H(0O) h(k1) B
hO) 0+ 1 HO) = h(ks)B.

Note that H(0) = 1. Thus we get

1

h(k1) = h(kz) = 2B

Note that these equationsdo not uniquely characterize the exact equilibrium values
sinceh( ) is symmetric around 0 and thereforethere may exist two valuesof &; satisfying
the conditions above. A look at the secondorder conditions however con rms that only
delegationto an overcon dent type will occur in equilibrium.

The secondorder condition for rm 1 is given by

82

e RYh(k1)  h(EIR(k1)  h(k)1AX k1) + A1) R[h(k1)  h(k2)]
1 1

+ hlh(k1)  h(k)]hAk1)  hYky),
which can be rearrangedto
h k) Eh9R(k)  R(R)IR(k1)  h(k2)] + 2h[h(ky)  h(k2)] 19.

Now focus on the secondorder condition at the symmetric solution to the rst order
condition. We obtain

hYk,)f21(0) 1g.

place.
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Since h(0) >  hasto hold to ensureexistence,h{k;) < 0 must hold for the second

order condition to be satis ed. Note that A ) < 0 only if k& > 0, hencethe result that
ky, > 0.

For completenesave ched the secondorder condition of rm 2 aswell
82

T W{h(k)  h(k)I[P(k2)  h(k)]RXk2) + BAko)h[h(k1)  h(k2)]
2 2

+ hlh(k1)  h(k)]hAk2) B k2),
Rearrangingand focussingon the symmetric solution givesus the following condition
k)T 20(0)  1g,

which by the argumen above againimplies delegationto an overcon dent manager.

7.6.2 Second Order Condition for the Cournot Case

The secondorder condition is given by

() _ 34562 2560 1296°+ 512
0A10A; 2304 138242+ 285123 233294+ 6561°

Inspecting Figure 7.3 shaws that the condition is far from well behaved. For b 1.567
we get corner solutions either at A; = a or A; = A where A is implicitly de ned by
0; (Ai) = C.

Comparingthe pro ts for « and A showvsthat the nature of the cornersolution depends
on the dierence (¢ (). For small di erences we are more likely to get A; = a and for
larger di erences we get 4; = A asthe symmetric equilibrium.

Looking at Figure 7.4 in cortrast ensureghat for b > 1.567 the secondorder condition
is strictly negative and the problem is well behaved.

7.6.3 Deriv ation of \ for the monopol y case

The monopolist solves rst for the solution to

max = (e b)) (€ G ()
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S0C

Figure 7.3: SecondOrder Condition { Overview

which giveshis optimal quartity

a C+ 9|\/|
M = —5

2b

From that we get the equilibrium pro ts asa function of R&D spending 6y, .

2
+
max = (CL C (9|\/|) 1

2
: 7 E(QM)

Di erentiating with respect to givesus the optimal R&D investmen

a C
=1
and we can derive the monopolists pro t
_(a O
MT @ 1)

We brie y addressthe questionwhether a monopolist would ever want to delegateto
an overcon dent manager. To ched this we plug in equilibrium the valuesfor 6y with
Am > a in the monopolists problem:

Ay C
o 1

01
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S0C

Figure 7.4: SecondOrder Condition { details

max 1=
A

a C1"'(:1A2g2 1— C Ay °?
4b 2 1 2 '

Solving for A,, gives

Ay = a

and we can concludethat a monopolist never delegates.Absert the strategic rationale
for doing sothat comesat no surprise.

7.6.4 Deriv ation of gp for the Social Planner

The sccial plannerswould o er ggp = @329,

Thus his initial problem

1
mazr sp = sqsp (@ C+ Osp) —(HSP)2
SP 2 2

becomes
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From the resulting rst order condition we can easily solve for the e cien t R&D spend-
ing




Chapter 8

Concluding Remarks

When | started to work on this thesisfour yearsagol was, after writing my Diplomarbeit

on reciprocity, very much interested in behavioral economics. My rst paper, which

becamechapter 2 of this thesis,wasin fact in this eld. Whilst working on this paper,

during my PhD coursework, attending conferencesand summersdools and particularly

in the beginning of my one year spell in London, my erthusiasm for behavioral issues
attenuated signi cantly and | turned againto standard theory.

At somepoint, howewer, | becameagain interestedand now | rmly beliewe that it
Is the combination of those two elds - mainstream and behavioral economics- which
promisesto yield a large crop. Amending standard models carefully with well{founded
facts from behavioral, experimertal and psydological studieswill help us dewvelop better
models of economicbehavior and will improve our ability to give good policy advice.

Especially in the elds of Corporate Governanceand Organizational Economicsthis
shall prove to be a fruitful avenue to pursue. | hope the papersin this thesiswill prove
to be at least humble cortributions to our voyageon this averue.
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