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Chapter 1

Intr oduction

In the last 30 yearsprobably the two most in
uen tial innovations in microeconomicswere

the theory of incentiv es and the rise of behavioral economics.The theory of incentiv es

dealswith the issuethat the real world su�ers from informational problemswhich have to

be overcometo establishe�ciency . On the other hand, behavioral economicsis concerned

with the observation that peoplein the real world systematicallydeviatefrom the behavior

we would expect from fully rational economicactors as the standard textbook models

describe them.

In the beginning of behavioral economicsthere was a severe con
ict between what

could be called mainstream economistsand researchers in behavioral economics. The

proponents of the mainstream argued that real peopleare probably not rational actors,

but in a competitiv emarket they behaveasif they were,asthey would bedrivenout of the

market otherwise. In addition it was arguedthat deviations from rational behavior were

just idiosyncratic and thuswould o�set each other in largemarkets. Addressingthis point,

behavioral economistsgatheredevidencethat people'sdeviationsfrom predictedbehavior

are present at the market level and that they are not idiosyncratic but systematic. Labor

and �nancial markets wereanalyzedin depth and thesetwo �elds were the �rst whereit

becameacceptableto relax standard assumptionsin modelling.

Only very few yearsagohasthis discussionsomewhatdied out and it is morecommonly

acceptedto alsoconsiderbehavioral \anomalies" to explain economicoutcomes.However,

1



2 CHAPTER 1. INTR ODUCTION

there is only little work donealong theselines. In this thesis I combine the two strands,

incentiv e theory and behavioral economics,in order to gain new insights in the interplay

betweenpreferencecharacteristics,belief biases,and institutions.

The secondchapter of this dissertation is basedon the paper Incentive Contra cts

under Inequity Aversion 1. This chapter analyzesa standard Moral Hazard problem

following Holmstr•om (1979) but amendsthis basic model by assumingthat the agent is

inequity averse. The conceptof inequity aversion, stating that agents su�er from being

better or worse o� than others in their referencegroup, was introduced by Fehr and

Schmidt (1999) to capture a wide array of experimentally and empirically observed non{

sel�sh behavior and was probably the �rst operationalizable behavioral model of non-

standard preferences. The results we obtain from introducing non{sel�shness into the

Moral Hazard problem di�er from conventional contract theory and are more in line with

empirical �ndings than thesestandardresults. The key �ndings are that inequity aversion

alters the structure of optimal contracts systematically. Inequity aversiongivesscope for

an additional incentiv e instrument as the agent can be rewarded for good performance

not only by higher monetary rewards but also by less inequity. In addition, there is

a strong tendency towards linear sharing rules as agents have an incentiv e to \insure"

not only against variations in wealth but also the perceived fairness of an allocation.

Moreover, enriching the model and allowing for more than one agent, inequity aversion

delivers a simple rationale for the widespreaduseof team basedincentiv e schemes,even

in environments wherestandard theory would not predict them. This is again due to the

fact that agents want to be insured against too volatile levels of equity. Finally, we �nd

alongthe sameline of reasoningthat the Su�cien t Statistics result is violated. Dependent

on the environment, optimal contracts may be either overdeterminedor incomplete. This

dependson how the agent evaluatesthe fairnessof an allocation.

The third chapter, Moral Hazard and Inequity Aversion: A Sur vey , summa-

rizes the growing literature in the emerging�eld of behavioral contract theory that in-

corporatessocial preferencesinto the analysisof optimal contracts in situations of Moral

Hazard. It contrasts these papers with the model and the results from the previous

chapter. In order to easethis comparisonthe chapter contains a sketch of the previous

1This paper is joint work with Achim Wambach.



3

chapter's model. Studying theserecent contributions emphasizesthat taking social pref-

erencesinto account when analyzing optimal contracts generatesimportant new insights

and can help us gain a better understandingof real world contracts and organizational

structures.

The fourth chapter, A brief Sur vey 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 question to what extent players engagedin non{cooperative

interactions can improve their strategic situation by having agents 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 contests betweentwo groups over a \rent". The situation is such

that no contracts on the contested rent can be written and the group membersmay have

di�ering valuations for this contested rent. In our model the Median Voter Theorem is

applicableand we can show that genericallythe pivotal group member, with the median

valuation for the rent, will not act himself but will want to senda group member that has

preferencesdi�eren t to her own into the contest. 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 groupmedians.Delegationgivesthe pivotal group

member a strategic tool to gain commitment power for the subsequent contest game. We

show that genericallyvery asymmetricequilibria arise,even if the mediangroup members

value the rent (almost) equally. Delegation leads to a social improvement in terms of

resourcesspent in the contest. The intuition for the result is that the possibility to

delegateampli�es, possiblyminusculeinitial di�erences.

While chapter 5 is concernedwith delegation in contests in a rather abstract setting

I will consider delegation in a speci�c context in what follows. The last paper deals

with the question whether �rms can gain a strategic advantage by hiring overcon�dent

managers. Overcon�dence is a phenomenonprominent in the psychological literature

but so far only scarcelydealt with in economics.To introduce the concept I present in

2This paper is joint work with Stefan Brandauer.
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chapter six A brief Sur vey on Over confidence . I outline the psychologicalevidence

for this phenomenonand give a taxonomy for an array of phenomenathat comeunder the

commonlabel of overcon�dence. It is pointed out that the psychologicalstudieswereearly

on concernedwith overcon�denceamongstprofessionalsand executives,even in top rank

management positions. Furthermore I show how the existenceof overcon�dencecan be

rationalized with economicreasoning,in which contexts the concepthas beenemployed,

and what are its e�ects in thesesituations.

Chapter seven, A Stra tegic Rationale f or Over confident Mana gers , adds

strategic concernsto the list of economicmodelling issuesset out in the previouschapter.

We analyzewhether it might be desirablefor a �rm to hire an overcon�dent managerfor

strategic reasons.We analyzea tournament type versionof Bertrand competition and a

linear demandCournot model. In each casethere is an R&D stagewhere�rms can invest

in cost reduction before product market competition takes place. It is this R&D stage

where overcon�dence kicks in. Though under somequali�cations, we �nd that under

both speci�cations �rms want to delegateto overcon�dent managers.The fact that both

under price and quantit y competition delegationworks in the samedirection is distinct

to the standard literature on strategic delegationwhereoptimal delegationin those two

casesworks in opposite directions. The models in this chapter not only help explain the

empirical evidencethat executives are prone to overcon�dencebut also deliver testable

implications.

Finally, the Concluding Remarks in chapter eight contain somebrief personalre-


ections.



Chapter 2

Contra cts under Inequity Aversion

2.1 Intr oduction

\A givenlevelof pay may be viewed asgood or bad, acceptableor unacceptable,

depending on the compensation of others in the reference group, and as such

may result in 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 social preferences

matter in the designof incentiv e schemesthis issuehasreceived little attention { though

the question how to provide appropriate incentiv es was analyzed in much detail since

Holmstr•om's [1979]seminalpaper on Moral Hazard 1.

We introduce social preferences2, captured by inequity aversion following Fehr and

Schmidt (1999), into a Holmstr•om (1979) setting where a principal hires an agent 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, social preferences,and inequity

aversionsomewhatinterchangeably. What wemeanis reciprocal patterns in behavior captured by inequity

aversion. SeeKolm (2003) for a detailed discussionand classi�cation of di�eren t conceptsof reciprocity.

5



6 CHAPTER 2. CONTRA CTS UNDER INEQUITY AVERSION

by his choice of e�ort, determinesthe probability distribution of pro�ts. Analyzing this

problem with an agent that su�ers from being worseo� or better o� than the principal

givesus a better understandingof real world contracting. Section8 contains a number of

empirical �ndings that can be explainedby our simple model.

We �nd that the optimal contract hasto trade o� three factors: insurance{ incentiv es

{ fairness. The agent's concernfor fairnessleads to a tendency towards linear sharing

rules. Furthermore the fairnessconcerndeliversa new incentiv e instrument, as the agent

can be rewarded for good performancenot only by paying more, but alsoby paying more

equitably. Moreover we �nd that Holmstr•om's Su�cien t Statistics result3 is violated as

optimal contracts may be either overdeterminedor incomplete. Finally, turning to the

multi{agents case,the fairnessmotive gives a rationale for the widespreaduse of team

incentiv eseven if the performedtasks are independent.

Only recently { backed by experimental research4 { theoretical frameworks have been

developed to model other{regarding preferences.Among the most prominent examples

areRabin (1993),Dufwenbergand Kirchsteiger(1998),Falk and Fischbacher (2000),Fehr

and Schmidt (1999), and Bolton and Ockenfels(2000)5. The �rst three models { Rabin

(1993), Dufwenberg and Kirchsteiger (forthcoming) and Falk and Fischbacher (2000) {

try to actually model reciprocal behavior. Here the intentions of an agent play a role

in evaluating the results of his actions. Whereasthesemodels are certainly closer to a

realistic modelling of human behavior they areanalytically hardly tractable6. In contrast,

Fehr and Schmidt (1999) and Bolton and Ockenfels(2000) are only concernedwith the

e�ects of actions on �nal allocations. In theselatter two models agents' utilit y increases

in own pro�t but decreasesif they are better or worse o� than others. While in Fehr

and Schmidt (1999)agents compareown payo�s to everybody else'spayo�, in Bolton and

3The Su�cien t Statistics result states that optimal contract should condition on all informativ e signal

with respect to e�ort choice and not on uninformativ e signals.
4SeeG•achter and Fehr (2001), Fehr and Falk (2002) and Fehr and Schmidt (2003) for comprehensive

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

Goransonand Berkowitz (1966) or Berkowitz (1968). In the seventies also economistslike Selten (1978)

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

reciprocity".
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Ockenfels(2002) they comparethemselvesonly to the averagein the referencegroup. For

the most part of our paper the two modelswould coincidein their prediction as there are

only two players. We usethe model by Fehr and Schmidt (1999) to conduct our analysis.

While this model neglectsintentions and solely focusseson �nal allocations it fareswell

in explaining observed experimental results while being still quite simple and tractable7.

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 exchange. A generouswage o�er by a �rm is interpreted as a gift which

is met by the agent with a high e�ort choice. It is argued that in order to make use

of this mechanism wagesare kept high and this can account for observed involuntary

unemployment. Bewley (1999) o�ers an extensive survey of numerous interviews 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 researchers rely on controlled laboratory experiments to analyze

the e�ects of social preferencesin 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 competitiv e environments markets may not

clear as wagesare kept high to trigger a reciprocal high e�ort choice. Fehr, G•achter,

and Kirchsteiger (1997) argue in an incomplete contracts environment that reciprocity

may serve as a contract enforcement device. They show that agents exert (on average)

more e�ort if they facea more generouswageo�er. Fehr and Falk (1999) �nally combine

these two �ndings and show that principals seemto be aware of the possiblecontract

enforcement power of reciprocity in an incomplete contracts environment. Here wage

levels remain high despite the fact that there is unemployment and there are workers

willing to work for lower wages. In completecontracts environments however principals

tend to squeezedown wage levels on the market clearing level. SeeG•achter and Fehr

(2001) for a comprehensive survey of experiments 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

7Cf. Fehr and Schmidt (2003) where they show how their model performs in explaining experimental

data from numerousexperiments.
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agent problem8. However, most real world contracts have a very simple linear structure.

There havebeenonly fewattempts to explain this featurein standardcontracting models.

Holmstr•om and Milgrom (1987)considera setting wherethe agent controls the drift rate

of a Brownian motion. They show that the optimal contract is - for a rather speci�c

setting - linear in overall outcome. However, the Holmstr•om and Milgrom result depends

very delicately on the assumptionsthey make on the stochastic processand on the form

of the utilit y function9. Innes (1990) assumesinstead that the agent is risk neutral but

wealth constrained. Then the optimal contract makesthe agent the residual claimant if

the outcome is such that it exceedsa threshold. In those regions the contract takes a

linear form. This implies that the optimal contract has a slope of one, somethingwhich

we rarely observe. Finally, Bhattacharyya and Lafontaine [1995]�nd a linear sharingrule

to be the optimal sharecroppingcontract in a setting with bilateral moral hazard. But

again the results depend on their speci�c assumptionthat error terms are additive and

normally distributed.

The intuition why inequity aversionin our model helpsto explain linearity is straight-

forward. An inequity averseagent caresfor everybody getting a \fair share" of surplus.

Now if an additional unit of surplus is to be distributed it shouldbe distributed according

to thesefair shares.This holds for 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 contract theory has been com-

pletenessof contracts. Sowhile violations of Holmstr•om's Su�cien t Statistics result with

respect to contractual incompletenessare widely acceptedand a hugeliterature following

Grossman,Hart and Moore dealswith its implications, only recently attention has been

paid to the fact that real world contracts may be overdetermined10. Again our model of-

fers an explanation for either observation. Contracts may be overdeterminedas inequity

aversionimplies an intrinsic interest in the distribution of �rms' pro�ts. If pro�t consists

8Seee.g. Holmstr•om (1979) or Mirrlees (1999).
9SeeHellwig and Schmidt (2002) for a detailed discussionand a discrete time approximation of the

Holmstr•om and Milgrom (1987) continuous time model.
10Seefor exampleBertrand 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 agents' e�ort choices,agents might still want to partici-

pate in variations of overall pro�t. On the other hand this intrinsic interest in a �rm's

pro�t might render it infeasibleto contract on better performancemeasuresthan pro�t

as this might lead to too inequitable distributions. Thus contracts may be incomplete in

equilibrium.

Finally our analysis o�ers an explanation for the prominenceof team incentiv es. If

workers care about each others payo�s it may be optimal to condition workers' pay on

their co{workers' performance.This type of team incentiv escan be interpreted asa kind

of insurancenot only against income shocks but also against the disutilit y from being

worseor better o� than the co{workers.

Recently a coupleof papers have dealt with the matter of incorporating social prefer-

encesinto contract theory. Fehr, Klein and Schmidt (2004) analyze- experimentally and

theoretically - the interaction of fair and sel�sh agents that are o�ered contracts by a

principal. They �nd that incompletebonus contracts perform better than more complete

contracts. However, they severely restrict the set of contracts available to the principal.

Rob and Zemsky (2002), Huck, K•ubler and Weibull (2003), and Neilson and Stowe

(2003) look at optimal incentiv e intensity when agents exhibit someform of social pref-

erencesbut restrict the classof contracts to linear incentiv e schemes.While Neilsonand

Stowe (2003) focus on the single agent caseRob and Zemsky (2002) and Huck, K•ubler

and Weibull (2003) look at problemswith multiple agents.

So do Rey Biel (2002), Itoh (forthcoming), Dur and Glazer (2003) and Bartling and

von Siemens(2004a,b). Thesepapersrestrict the agents e�ort choiceto a binary decision

while weallow for a continuouschoice. Demouginand Fluet (2003)and Grund and Sliwka

(2003) look at tournaments amongstinequity averseagents. Finally there is Demougin,

Fluet and Helm (2004) who look at a binary choicemulti task model11.

As pointed out above, most of thesemodels are lessgeneralthan ours as they restrict

themselves either to deterministic production technologies,binary e�ort decisionsor in

that they focus their analysis not on inequity aversion but envy, i.e. the worker cares

only about being worseo� and not about being better o�. The latter e�ect however is

11For a comprehensive treatment of this literature seeEnglmaier (forthcoming).
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con�rmed by empirical and experimental data.

The remainder of the chapter is structured as follows. In section 2 we explain the

basicmodel. Section3 discussesthe key assumptions.In section4 we derive the optimal

contracts for the situation wheree�ort is contractible while in section5 we focus on the

Moral Hazardproblemwith non{contractible e�ort choice. In section6 wedo comparative

statics with respect to the degreeof inequity aversion and the pro�t level. Section 7

contains two extensions. First we allow for additional signals and shed light on the

questionof contractual completenessand then we study the multi{agent case.Section8

comparesour main �ndings with several stylized empirical facts. Section9 concludesthe

chapter and the Appendix contains the proofs.

2.2 The Basic Model

This section sets out the basic model. In the section thereafter we will discussseveral

points that might be consideredas critical.

We model the interaction between a risk neutral, pro�t maximizing principal and a

utilit y maximizing agent who is inequity aversetowards his principal. In the extensions

sectionwe dealwith the caseof multiple agents, exhibiting inequity aversiontowardseach

other and towards the principal.

The principal hires the agent to work for him. The pro�t x realized at the end of

the period is continuously distributed in an interval [x, x] 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

EUP =

xZ

x

f (xje)[(x � w(x)]dx

wherew(x) is the wagepaid to the agent.

The agent's utilit y function is additively separableand hasthree parts: First, hederives

utilit y from wealth, u(w(x)) , which is strictly increasingin the wagepayment. Second,he



2.2. THE BASIC MODEL 11

su�ers from e�ort c(e) whereonly c0(e) > 0 hasto hold. Finally the convex function G (�)

captureshis concernfor equitable allocations. To decidewhether an allocation is fair or

unfair the agent comparesher payo� w(x) and the principal's net payo� [x � w(x)]12.

Thereforethe agent's utilit y is given by

EUA = u (w(x)) � c(e) � αG [[x � w(x)] � w(x)]

with G0(�) > 0 if [x � w(x)] > w(x) , G0(�) < 0 if [x � w(x)] < w(x)

G00(�) > 0

G(0) = 0 , G0(0) = 0

α is the weight the agent puts on achieving 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.However, the function hasby no means

to be symmetric around 0, i.e. the equitable allocation. Thus we allow for the agent

su�ering much more from disadvantageous inequity than from advantageous inequity.

Note that assumingconvexity of G (�) implies an aversiontowards lotteries over di�eren t

levels of inequity.

We assumethat the agent can ensurehimself a utilit y level U in the outside market

implying that the principal hasto obey the agent's participation or individual rationalit y

constraint EUA > U.

We assumethat the Monotone Likelihood Ratio Property13 applies, i.e.

∂
�

f e(x je)
f (x je)

�

∂x
> 0.

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

was exerted.

12Our results qualitativ ely alsohold for a richer model wherethe agent 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.
13Cf. Milgrom [1981].
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G(.)

0 x-2w(x)

G(.)

0 x-2w(x)

Figure 2.1: Example for G(�)

2.3 Discussion

This sectionaddressesseveral aspectsof the model that might be consideredcritical. We

start with our assumption that the principal has no concern for equity, but is sel�sh.

We believe self selectionof pro�t maximizing types into being entrepreneursis a strong

argument for this modelling choice. However, we canallow for the principal to be inequity

averse, too. Seethe appendix for a brief outline of such 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 sharing rule.

Our assumption of G (�) being convex di�ers slightly from the original exposition of

Fehr and Schmidt (1999)14. While utilit y in their model is also additively separablein

income,e�ort and inequitable outcomesthey describe the disutilit y causedby inequitable

outcomesin a piecewiselinear way. Our formulation is analytically more convenient to

handle as we deal with continuously di�eren tiable functions. However, the basic driv-

14They chosea piecewiselinear model of the form Ui(xi) = xi � � i maxf xj � xi; 0g� � i maxf xi � xj ; 0g:
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ing force of our model is present in their model, too. The agent is risk aversetowards

lotteries over levels of inequity. Whilst our convex formulation makes the agent also lo-

cally aversetowards such lotteries their piecewiselinear formulation implies only global

aversiontowards such lotteries.

Choosing the standard of comparison as comparing payo�s and equality to be the

referencepoint for an allocation to be consideredasfair is an assumptionthat canbe also

relaxed. The qualitativ e nature of our results remainsentirely unchangedif we choosea

formulation wherethe agent considersa �xed share 1
k of payo�s asfair or wherethe agent

desiresa �xed shareof the net rent, i.e. payo�s net of agent's e�ort costsand any costs

borne by the principal15.

In contrast to standard contract theory modelsthe assumptionof an exogenouslygiven

outside option is not without lossof generality. Using it here basically implies that the

agent 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 agent comparing himself to the principal and

not to the other agents16 is the appropriate thing to look at. We do not question the

fact that those intra worker comparisonsare very important. However, we �rmly believe

that workers indeed comparethemselves to their superiors and, as Ed Lazear17 puts it

\...it is not obvious that workersshouldcaremoreabout harming other workersthan they

do about harming capital owners" when they contemplate shirking. An examplefor the

importanceof such vertical comparisonsare the massive quarrelsat American Airlines in

2003that took place after the company had imposedmassive wagecuts 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 pension plans and claims from these cuts. Furthermore one has to note that all

15However cf. Young (1994) and Selten(1978) for detailed discussionsof the non{trivial task to capture

equity in economicmodels.
16However, we deal with this casein the Extensions section.
17cf. Lazear (1995), p.49
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the important paperson the role of fairnessfrom Akerlof (1982), over Rabin (1993), and

the numerouspapersby Ernst Fehr and his collaborators were framed in a setting where

agents reciprocated towards their bosses.

Finally onecould ask whether the relevant principals are really �rm owners(as in 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

agent's actions, e.g. via a stock option plan.

2.4 Contra ctible Eff or t

We start our analysiswith the casewherethe principal can contract on e�ort, i.e. there

is no Moral Hazard problem present. In this situation the principal wants to maximize

his expectedpro�t net of wagepayments and has to obey only the agent's participation

constraint (PC). Thus the problem becomes

max
e;w(x)

EUP =

xZ

x

f (xje) [x � w(x)] dx

s.t. (PC) EUA =

xZ

x

f (xje) [u (w(x)) � αG[x � 2w(x)]] dx � c(e) � U.

Note that [x � 2w(x)] as the argument of G(�) is derived by simplifying the initial

comparison[(x � w(x)) � w(x)]. To isolate e�ects we �rst assumethe agent to be risk

neutral with respect to variations in income,i.e. u (w(x)) = w(x).

In standard contracting models the contract structure in this setting is entirely 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

contract. However, introducing inequity aversionchangesthe picture.

Proposition 1 If e�ort is contractible and the agent is risk neutral in wealth the unique

optimal contract is linear with slope 1
2 .
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Figure 2.2: Forcesat Work

The intuition for this result is that inequity aversion is the only sourceof welfare loss

in the problem. Similar to risk aversion the agent dislikes here variations in inequity.

Thus the deadweight losscan be minimized by o�ering a constant level of inequity over

all realizationsof x, i.e. a linear contract with slope 1
2 . However, genericallythere will be

a welfare lossin equilibrium asthe principal extracts the rent with a lump sum payment,

thus in
icting someinequity on the agent.

Corollary 2 Even with contractible e�ort and a risk neutral agent the welfare wil l not

be maximized due to a welfare loss through the inequitableallocation caused 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 shows thesethree forces.As in standard models the agent's insurance

motive calls for a 
at wage whilst the principal's wish to provide incentiv es calls for a

wageschemethat makesthe agent residual claimant. Finally, inequity aversioncalls for

an equal sharing rule.

With this at hand we can enrich our model by introducing risk aversionfor the agent.

In standardmodelsof contract theory the solution is simply o�ering the agent a 
at wage.
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As there is no needto provide incentiv esthe principal just has to ensurethat the agent

is fully insured.

Including now inequity aversionalters the situation. Looking at Figure 2.2 we seethat

as there is not yet a needto provide incentiv es the optimal contract's structure will be

determinedin the interplay of risk aversion(calling for a 
at wage)and inequity aversion

(calling for an equal sharing rule).

Proposition 3 If e�ort is contractible and the agent is risk aversethe optimal contract

is strictly increasing with a slope of at most 1/2.

This showsthat weshouldalways observesomepro�t sharing,even if it is not necessary

for incentiv e reasonsor when pro�ts are not a good performancemeasure. Section 8

contains several observations backing this conjecture.

2.5 Non{Contra ctible Eff or t

Now we turn to the analysisof the classicalMoral Hazard problem as we drop the as-

sumption that e�ort can be contracted upon. When designingthe contract the principal

now has to keepin mind that the agent will act opportunistically and try to avoid e�ort

costsby shirking. Thus the optimal contract has to be self enforcing, i.e. the agent has

to �nd it in his own best interest to act as desiredby the principal.

This incentiv e constraint (IC) the principal has to obey in addition to the above intro-

ducedparticipation constraint has the form

(IC) e 2 argmax
ẽ

EUA =

xZ

x

f (xjee) [u (w(x)) � αG[x � 2w(x)]] dx � c(ee)

and capturesthe fact that the agent will maximizehis utilit y by choosinge�ort optimally

given the o�ered compensationscheme.

In order to solve 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

(IC0) 0 =

xZ

x

fe(xje)[u(w(x)) � αG [x � 2w(x)]]dx � c0(e).

First we look againat the caseof a risk neutral agent. The standard contracting model

(with a non{inequity averseagent) deliversa simpleway to e�cien tly implement the �rst

best e�ort level: The principal simply \sells the �rm to the agent", i.e. o�ers a wage

scheme with slope one, making the agent residual claimant of all accruing pro�ts. As

the agent is risk neutral he doesnot su�er from taking over the whole risk and as he is

residual claimant his incentiv esare socially e�cien t. The solution in the casewith a risk

neutral but inequity averseagent looks di�eren t.

Proposition 4 If e�ort is not contractible and the agent is risk neutral the optimal con-

tract is strictly increasing with a slope between 1/2 and 1.

In the standard model there is nothing that would speak against making the agent

residualclaimant. But now asthe agent is inequity aversewe note that making him resid-

ual claimant implies genericallyvery unequalallocations and thus the degreeof inequity

beingvery volatile. Thereforethe needto give high incentiv esand the desireto insurethe

agent against 
uctuations in inequity work against each other and have to be balanced

o� in the optimal contract.

As noted above in the standard model it is optimal to implement the full information

e�ort level also under Moral Hazard. Under inequity aversion this is not possibleas we

have just oneinstrument, the slope of the wagescheme,to balancethe needto incentivice

and the desireto insure against varying degreesof inequity.

Proposition 5 If e�ort is not contractible the full information e�ort level is not imple-

mented thoughthe agent is risk neutral

This hints again at the fact that inequity aversion is a friction similar to risk aversion

that acts as a sourceof welfare loss in the model. If the principal gave higher powered
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incentiv esthat would lead to too inequitable allocations for which the agent would have

to be compensatedup front. Thus incentiv esare distorted downwards. However, it is not

clear whether e�ort under inequity aversionwill be lower than in the standard caseas in

somecasesthe agent will want to work harder as he also su�ers if the principal is worse

o� than he is.

Now we approach the fully 
edged problem and allow for risk aversion in the agent's

preferences.Already in the standard model, where only the motive to insure the agent

against 
uctuations in wealth and the need to provide su�cien t incentiv es are present,

there is no clear cut prediction for the shape of the optimal incentiv e scheme,next to it

being strictly increasing. This is due to the Monotone Likelihood Ratio Property which

tells us that a higher pro�t level is informative with respect to the agent's e�ort choice. If

we now turn to the analysisof our model wherewe additionally have to take into account

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 agent is risk aversethe optimal con-

tract is strictly increasing.

Now oneinstrument hasto balanceo� three countervailing forcesand the shape of the

schemeis determinedby their interplay. We know that the schemeis increasingfor two

reasons: As in the standard model higher pro�t levels are informative signals and are

therefore used to reward the agent. But additionally the agent caresfor an increasing

wageschemefor reasonsof fair sharing.

Exploiting this latter reasonsallows us to state that if the agent's concernfor fairness

is strong enoughwe get an increasingwageschemeno matter whether high pro�t levels

are informative or not.

Proposition 7 For any givensignal quality there exits a valuefor α, the agent'sconcern

for equity, such that the Monotone Likelihood Ratio Property is not needed to ensure the

optimal contract being strictly increasing in x.
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2.6 Compara tive St atic Pr oper ties

To be able to be more precisewith respect to the contractual structure we analyzethe

comparative static propertiesof our results. First we analyzewhat happensif the agent's

concernfor equity, captured by α, increases.

Proposition 8 If α, the agent's concern for equity increasesthe optimal contract con-

vergesto w(x) = 1/2x, i.e. the equal split.

If α increases,at somepoint this concernfor equity becomesthe dominant driving force

for the structure of the contract and overrulesall other motives. To the agent it is more

important to ensureequity than to avoid risk and to the principal it is just too expensive

to provide incentiv esover the equal split - as this would imply inequitable allocations at

least sometimes.To compensatethe agent for this risk then becomesprohibitiv ely costly.

Looking at the comparativestaticswith respect to x showsanother interestingproperty.

Proposition 9 As the realized pro�t level increasesthe optimal contract speci�es a more

equitabledistribution of overall pro�t 18.

Thus inequity aversion is not only another friction but also delivers an additional in-

centiv e instrument. The e�ect is most pronouncedunder risk neutrality and under risk

aversion if the agent is already generouslycompensatedin monetary terms. In this case

the additional utilit y from decreasedinequity is moreimportant than additional monetary

compensationand makesreducedinequity a possiblyvaluable sourceof incentiv es.

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

extensions.

18The 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 agent is inherently interested

in how the pro�ts are divided - not only via the channelof its informative usein incentiv e

provision. To prove this considerthe following setup: The �rms' pro�t � canbeseparated

into two parts x and y, i.e. � = x+ y. While the distribution of x dependson the e�ort e

exertedby the agent, y is purely randomly distributed. In the appendix it is shown that

contrary to the well known su�cien t statistics result, the optimal contract whenthe agent

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

concerningthe e�ort choice.

Proposition 10 With inequity averseagentsthe su�cient statistics result no longer ap-

plies. Optimal contracts may be overdetermined, i.e. contain non relevant information

with respect to e�ort choice.

The intuition is along the lines of Proposition 1. Pro�t serves not only as a signal

whether or not the agent exerted enough e�ort, but is also important for the agent's

utilit y as he has a concernfor equitable distributions. As the agent compareshis payo�

to the �rm's pro�t, y is taken into account when equitabilit y is judged. Thereforeit has

to be taken into account when the contract is written. If this is not done one endsup

with too much inequity for which the agent has to be compensatedupfront.

2.7.2 Incomplete Contra cts

In economictheory much more attention has beenpaid to incomplete contracts than to

overdeterminedcontracts. Interestingly our model can also account for incompleteness.

Supposewehave the following situation. The principal hasnow not only accessto pro�t x

but alsoto anothermoredirect performancemeasurem. The signalm contains additional

information on the agent's e�ort choiceand should be therefore{ following Holmstr•om's
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[1979]Su�cien t Statistics Result { included in the optimal contract. In our set up this is

not necessarilythe case.

Corollary 11 If α, the agent's concern for equity, convergesto 1 the optimal contract

is uniquelyde�ned by w(x) = 1
2x and additional informative signalsare disregarded. Thus

the optimal contract is incomplete.

Note that this holds even for the extremecasewhere the signal x is dominated in the

senseof SecondOrder Stochastic Dominanceby signal m. The idea behind this result is

againthat the improved incentiv escannot compensatefor the fact that the agent now has

to be compensatedfor lessequitable allocations. Therefore it might be better to forego

the chanceto usesuperior performancemeasuresand instead stick to pro�t in which the

agent is intrinsically interested19.

2.7.3 Team Incentives

Another natural extensionis to analyzewhat happensif there is not only oneagent but

many as inequity aversion should be also important when agents interact with peers.

Supposethere is one principal and two agents. The agents' tasks are technologically in-

dependent. Each agent hasto choosean e�ort level ei to in
uence a distribution function

fi (xi jei ) where xi is the pro�t generatedfrom agent i's project. Only the xi are con-

tractible. The agents compareeach others' grosspayo� and the principal's payo�. The

principal o�ers a contract wi (x1, x2) that can in principle depend on both performance

measures.

19Note that if net{of{e�ort payo�s are comparedthis result no longer holds asnow agents have not only

an intrinsic interest in pro�t but also in 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

EUA
1 =

x1Z

x1

x2Z

x2

f1(xje1)f2(xje2)u1 (w1 (�)) � αP G [[(x1 + x2) � (w2 (�) + w1 (�))] � w1 (�)]

� αAH [w2 (�) � w1 (�)] dx1dx2 � c(e)

=

x1Z

x1

x2Z

x2

f1(xje1)f2(xje2)u1 (w1 (�)) � αP G [x1 + x2 � w2 (�) � 2w1 (�)]

� αAH [w2 (�) � w1 (�)] dx1dx2 � c(e).

αP measureshow much weight he puts on the comparisontowards the principal. The

agent now su�ers if his payo� w1 (�) di�ers from the principal's grosspayo� (x1 + x2)

net of total wagepayments (w2 (�) + w1 (�)) . The disutilit y is { as in the basic model {

captured by a convex function G (�) . The agent alsosu�ers if his payo� w1 (�) di�ers from

his co{worker's payo� w2 (�) . His concernfor equity towards the other agent is weighted

by αP and measuredby the convex function H (�).

As before the agent is risk averseagainst variations in equity towards his co{worker.

The optimal contract takescareof this.

Proposition 12 If agentsare inequity aversethere is a rationale for team incentiveseven

if tasksare technologically independentand there is a su�cient statistic for every agent.

Standard theory would suggestthat if there is no technological link between agents'

tasks and therefore no scope for relative performanceevaluation to �lter out common

shocks, conditioning pay on other agents' output only addsnoise. Following the Su�cien t

Statistics result the principal should therefore not condition upon such uninformative

signals.But inequity averseagents have an intrinsic interest in other agents' performance.

Conditioning pay on others' performanceensuresthat there is not too much inequity

amongthe workers. This reducesthe compensationagents demandfor the risk of facing

inequitable allocations and hencereducesthe principal's costs. It is again the tradeo�

betweenoptimal incentiv e provision and ensuringequity that drivesthis result. Focussing

on the extremecasewhereinequity aversionis the soledriving forcewe get a very simple

contractual structure.
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Corollary 13 If agents' concern for equity among them becomesvery large (αA ! 1 )

the optimal contract is a simple team contract basing each agent's pay solely on overall

pro�t.

Related to this issueis an observation by Bartling and von Siemens(2004b). They

arguethat keepingsalariessecretcan never be optimal as it would limit the possibilities

to insure the agent against variations in incomeas comparedto his co{workers.

2.8 Empirical Evidence

Our �rst central �nding is, that the distribution of pro�ts within a �rm actually matters

when agents are inequity averse. Rotemberg (2003) has several examplesthat clearly

show that agents arevery 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 agents" 20 in oneseasonwhereclub ownershad madeuseof an

option to cut wagesby 20%. After this wagecut theseplayers' { beforehandbetter{than{

average{ performancedeclined signi�cantly, only to go up again after they had signed

with new clubs. While standard theory would predict that performanceshould go up

if the agent is looking for a new job to signal his high abilit y to the market, models of

reciprocity are in line with this behavior. In our framework the declining performance

can be seenas a meansof the players to lower owner's pro�ts in order to equalizeshares

of pro�ts after the 20%cut.

Greenberg (1993) reports a �eld experiment in several plants of a �rm where theft

after a cut in wageswas measured.In thoseplants wherewageswerecut \with no good

reason"theft went up signi�cantly. This study controls for the argument that a theory of

e�ciency wagescould explain this �nding 21. Taking into account social preferencesallows

us to interpret the increasein theft as the employeesstealing back what they view their

fair share. In a similar vein we can interpret Bewley's(1999)�nding that the productivit y

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

the risk of getting caught stealing and loosing the job.
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lossin a �rm after a wagecut is stronger in boom times, i.e. when �rms' pro�ts are high,

than in a downturn when �rms run losses22.

In a meta study Thaler (1989) reports systematic and persistent inter industry wage

di�eren tials, i.e. an equally quali�ed worker in the same job earns signi�cantly more

in a high pro�t industry. The papers by Blanch
o wer, Oswald and Sanfey(1996) and

Hildreth and Oswald (1997) �nd the sameand additionally the intertemporal e�ect that

increased�rm pro�ts feedthrough to wageincreases.Whilst thesefacts are contradicting

standard labor market theories they are again consistent with fairnessbasedtheoriesof

rent sharing.

Our secondcentral result is the tendencytowards linear and equalsharingrules implied

by agents exhibiting inequity aversion. Taking a global perspective the most widespread

incentiv e contracts are sharecroppingcontracts. As empirical studies by Bardhan and

Rudra (1980),Bardhan (1984),Young(1996)and Youngand Burke(2001)from India and

Illinois �nd thoseare predominantly linear. Moreover 60%to 90%of thesesharecropping

contracts stipulate equalsplitting rules. Allen (1985)statesthat \metayage", the French

word for sharecropping,actually means\dividing in half". The sameholds for the Italian

term \mezzadria".

Now let us turn to the analysisof contractual completeness.While it is hardly ques-

tioned that real world contracts are predominantly incomplete there has beenlessfocus

on overdetermination of contracts. There are several sourcesshowing the widespreaduse

of employee stock and stock options also for lower tier workers. For example CISCO

Systemshas such schemesfor every singleemployeeand is a very successfulcompany in

terms of pro�t and in terms of retaining their workforce. At Starbuckseven part time

workers are entitled to such schemes. A 1987US Government Accounting O�ce survey

shows that 54%of non-unionizedand 39%of unionizedFortune 1,000 �rms had �rm wide

pro�t sharing plans in place. Knez and Simester(2001) report the enormoussuccessof

Continental Airlines that introduceda �rm wide pro�t sharing scheme. Their economet-

ric study showed that the increasesin productivit y can be largely accounted for by this

pro�t sharing plan. The study by Oyer and Schaefer (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 12.4 and 12.5.
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in smaller �rms. If one is willing to acceptthat in smaller groupssocial comparisonsare

more important this points at a fairnessbasedinterpretation. These�ndings �t in our

analysisas inequity averseworkersare interestedin pro�t sharingplans inherently - even

if thesestock and stock options are not good performancemeasuresasa singlelower tier

worker's in
uence on the stock price is certainly negligible23.

These�ndings, however, also hold for top tier employees.Bertrand and Mullainathan

(2001) �nd that CEO incomereactsequally strongly to \luc ky" and to \general" pro�ts,

where lucky pro�ts are those not controllable 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. So whilst the �nding on CEO incomecould also be

interpreted a la Bebchuk and Fried (2003) as the CEO { who basically can freely set his

own pay { just diverting moneyfrom the shareholdersto 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 between large and small �rms where small �rms

have lesscompetitiv e schemesin place. Taking it again as given that in smaller groups

social comparisonsare more important this �ts our results that with multiple agents

compensationshould be rather team then relative performancebased.

2.9 Conclusion

Our analysishas shown that incorporating social preferencesin the analysisof optimal

incentiv escan improve our understandingof real world incentiv e schemesa lot. If agents

exhibit an aversion towards inequitable distributions the optimal contract has to bal-

ancethe agent's concernfor insuranceand fairnessand the principal's desireto provide

adequateincentiv es.

The agent's concernfor equity addsa rationale for linear sharing rules and it addsan

23Moreover is stockholding in the own company bad from a portfolio composition perspective as this

is highly correlated with risks to a employee's(�rm speci�c) human capital.
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additional incentiv e instrument: the agent can be rewarded for better performancenot

only by paying more, but alsoby paying more equitably. Due to the inherent interest in

the distribution of pro�ts, Holmstr•om's Su�cient Statistics result is violated and optimal

contracts may be either overdetermined or even incomplete. Along the same lines of

reasoningwe get a rationale for team incentiv es even if tasks are independent. Thus,

introducing inequity aversion into the analysisof contracting problemso�ers a plausible

explanation for an array of empirical phenomenaat once.

However, our analysis is only a �rst step in the - as we believe - right direction and

there remain many open questionsto be tackled. If social preferencesare important and

matter for e�ort exertion and incentiv e 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 ResourceManagement activities is targeted at

shapingemployeespreferences.While this questionis central to researchers in Organiza-

tional Behavior or Human ResourceManagement it has received only little attention by

economists24.

A relatedquestionis, how an interaction is perceivedby the agent. What is the relevant

time horizon,what arethe limits of a relation? Psychologistswould call this \bracketing".

The right framing of the work interaction is surely another important task for managers

within a �rm.

Another interesting question is whether there is sorting with respect to the \fairness

type" in the labor market. Casciaro(2001)reports that peoplecan detect whether others

have social feelingstowards them and O'Reilly and Pfe�er (1995) and Oliva and Gittell

(2002) report about SouthwestAirlines that apparently usesthis and hired only after

checking for social type. In Southwest's hiring processthese social factors were more

important than abilit y or past performance.Soit remainsto be determinedfor what jobs

or tasks socially motivated workers are especially desirableor detrimental.

Finally it is important to understand, what determinesthe referencegroup for social

comparisonprocesses.As relative incomecomparisonshave the abovedescribede�ects on

incentiv esand e�ort it is important to control to whom agents comparesuch that ill-led

24Rotemberg (1994) is one prominent exception, although his focus is slightly di�eren t.
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comparisonsdo not lead to detrimental outcomes.
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2.10 Appendix

2.10.1 Pr oofs

Pr oof of Pr oposition 1

The principal's problem is given by

max
e;w(x)

EUP =

xZ

x

f (x j e) [x � w(x)] dx

s.t.(PC) EUA =

xZ

x

f (x j e) [u (w(x)) � αG[x � 2w(x)]] dx � c(e) � U

and the Lagrangian takesthe form

L =

xZ

x

f (xje) [x � w(x)] dx

� λ

2

4U �

xZ

x

f (xje) [u (w(x)) � αG[x � 2w(x)]] dx + c(e)

3

5

The First Order Condition is then given by

∂L

∂w(x)
= � f (xje) + λf (xje)ux (w(x)) + λf (xje)2αG0[x � 2w(x)] = 0.

Dividing by f (xje) and rearrangingyields

λu0(w(x)) � 1
λ2α

= G0[x � 2w(x)] .
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Note that for risk neutral agents u0(w(x)) is a constant: u0(w(x)) = u

λu � 1
λ2α

= G0[x � 2w(x)]

λu � 1
λ2α

= const.

=)

Gx [x � 2w(x)] = const.

,

x � 2w(x) = const.(due to convexity of G [x � 2w(x)] )

,

w(x) =
const.

2
+

x

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 + λ [u0(w(x)) + 2αG0[x � 2w(x)]] = 0.

Totally di�eren tiating this expressionyields

0 = w0(x)u00(w(x)) + 2αG00(�) (1 � 2w0(x))

w0(x) =
[2αG00(�)] �

�
1
2u

00(w(x)) � 1
2u

00(w(x))
�

(4αG00(�) � u00(w(x)))

w0(x) =
2αG00(�) � 1

2u
00(w(x))

4αG00(�) � u00(w(x))

+
1
2u

00(w(x))
4αG00(�) � u00(w(x))

w0(x) =
1
2

+
u00(w(x))

(8αG00(�) � 2u00(w(x)))
.

Note that
u00(w(x))

(8αG00(�) � 2u00(w(x)))
< 0
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as

u00(w(x)) < 0.

Thus

w0(x) <
1
2

holds.

Pr oof of Pr oposition 4

Now the principal hasto take careof the agent's incentiv e constraint. Thushis problem

is given by

max
e;w(x)

EUP =

xZ

x

f (xje) [x � w(x)] dx

s.t.(PC) EUA =

xZ

x

f (xje) [u (w(x)) � αG[x � 2w(x)]] dx � c(e) � U

(IC) e 2 argmax
ẽ

EUA =

xZ

x

f (xjee) [u (w(x)) � αG[x � 2w(x)]] dx � c(ee)

(IC0) 0 =

xZ

x

fe(xje)[u(w(x)) � αG [x � 2w(x)]]dx � c0(e)

wherethe Lagrangian takesthe form

L =

xZ

x

f (xje) [x � w(x)] dx

� λ

2

4U �

xZ

x

f (xje) [u (w(x)) � αG[x � 2w(x)]] dx + c(e)

3

5

� µ

2

40 �

xZ

x

fe(x j e)[u(w(x)) � αG [x � 2w(x)]]dx + c0(e)

3

5 .
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The resulting �rst order condition can be divided by f (xje) and rewritten to
�
λ + µ

fe(xje)
f (xje)

�
[u0(w(x)) + 2αG0[x � 2w(x)]] � 1 = 0.

Totally di�eren tiating with respect to x yields

0 = [u00(w(x)) w0(x) + 2αG00[x � 2w(x)] (1 � 2w0(x)) ]

+ µ

�
f e(x je)
f (x je)

� 0

h
λ + µ f e(x je)

f (x je)

i [u0(w(x)) + 2αG0[x � 2w(x)]] .

Note that due to risk neutrality u00(w(x)) = 0 and u0(w(x)) is a constant. Thus we get

w0(x) =
1
2

+
µ

�
f e(x je)
f (x je)

� 0
[u0(w(x)) +2 �G 0[x � 2w(x)] ]

[� + � f e ( x j e)
f ( x j e) ]

4αG00[x � 2w(x)]

whereall terms but
[u0(w(x)) + 2αG0[x � 2w(x)]]

h
λ + µ f e(x je)

f (x je)

i

are obviously positive. To ensurethat

[u0(w(x)) + 2αG0[x � 2w(x)]]
h
λ + µ f e(x je)

f (x je)

i

is positive, too, check again the �rst order condition:
�
λ + µ

fe(xje)
f (xje)

�
[u0(w(x)) + 2αG0[x � 2w(x)]] � 1 = 0

,

[u0(w(x)) + 2αG0[x � 2w(x)]] =
1

h
λ + µ f e(x je)

f (x je)

i .

This is only possibleif the both terms [u0(w(x)) + 2αG0[x � 2w(x)]] and
h
λ + µ f e(x je)

f (x je)

i

have the samesign. Thus all terms from above are strictly positive and w0(x) > 1
2 holds.



32 CHAPTER 2. CONTRA CTS UNDER INEQUITY AVERSION

Pr oof of Pr oposition 5

Note that here- in contrast to standard principal agent models- the optimal First Best

contract is unique. The Lagrangianof the First Best Problem has the form

L = E[UP (x � w(x)) je] � λ[UA � E[UA je]]

The derivative of the Lagrangianwith respect to e�ort yields

∂L

∂e
=

∂E[UP (x � w(x)) je]
∂e

+ λ
∂E[UA je]

∂e
= 0

The secondexpressionis the derivative of the agent's incentiv e constraint and therefore

has to be zero in optimum in the SecondBest case. If we plug in the First Best wage

scheme, which according to Proposition 1 has the form w� (x) = γ + 1/2x, the term
@E [UP (x� w(x)) je]

@e changesto 1/2@E [xje]
@e , which has to be zero in order to guarantee the First

Best solution if the Incentiv e Constraint holds in the SecondBest. But, as we assumed

c(e) > 0, it can not be an equilibrium if @E [xje]
@e je= eF B is equal to zero,as we could reduce

the e�ort, and hencec(e) without reducingthe expectedvalueof x. Therefore @E [UA je]
@e 6= 0

must hold, which meansthat the First Best e�ort level is not implementable in the Second

Best.

Pr oof of Pr oposition 6

The principal's problem, the Lagrangian and the �rst order condition look like in the

proof of Proposition 3. The latter can be written as
�
λ + µ

fe(xje)
f (xje)

�
[u0(w(x)) + 2αG0[x � 2w(x)]] � 1 = 0.

Totally di�eren tiating this expressionwith respect to x yields

0 =
�
λ + µ

fe(xje)
f (xje)

�
[u00(w(x)) w0(x) + 2αG00[x � 2w(x)] (1 � 2w0(x)) ]

+ µ

�
fe(xje)
f (xje)

� 0

[u0(w(x)) + 2αG0[x � 2w(x)]] .
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which can be rearrangedto

w0(x) =
2αG00[x � 2w(x)]

[4αG00[x � 2w(x)] � u00(w(x)) ]

+
µ

�
f e(x je)
f (x je)

� 0
[u0(w(x)) + 2αG0[x � 2w(x)]]

h
λ + µ f e(x je)

f (x je)

i
[4αG00[x � 2w(x)] � u00(w(x)) ]

.

As all terms are strictly positive (seethe proof of Proposition 3 which shows that the

last term has to be positive) it holds that w0(x) > 0.

Pr oof of Pr oposition 7

Taking the limit for α ! 1 in the proof of Proposition 7 implies the proposition as

the slope of 1
2 is independent of the signal quality.

Pr oof of Pr oposition 8

Wewill check that for all the treated combinations of risk neutrality, risk aversion,e�ort

contractibilit y and e�ort non{contractibilit y. Considerall the �rst order conditions:

Contra ctible eff or t and risk neutral agent

G0[x � 2w(x)] =
1

2α

�
λu � 1

λ

�

Contra ctible eff or t and risk averse agent

G0[x � 2w(x)] =
1

2α

�
1
λ

� u0(w(x))
�

Non{contra ctible eff or t and risk neutral agent

G0[x � 2w(x)] =
1

2α

2

4 1
h
λ + µ f e(x je)

f (x je)

i � u0(w(x))

3

5
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Non{contra ctible eff or t and risk averse agent

G0[x � 2w(x)] =
1

2α

2

4 1
h
λ + µ f e(x je)

f (x je)

i � u0(w(x))

3

5

For all thesecasesfor α ! 1 the limit of G0[x � 2w(x)] is 0, i.e.

lim
� !1

G0[x � 2w(x)] = 0.

This implies a linear contract of the form w(x) = 1
2x.

Pr oof of Pr oposition 9

Remember that the �rst order condition can be written as

G0[x � 2w(x)] =
1

2α

2

4 1
h
λ + µ f e(x je)

f (x je)

i � u0(w(x))

3

5

If x increasesf e(x je)
f (x je) goesup (as we assumedMonotoneLikelihood Ratio Property) and

the whole latter term goes down. Thus the absolute value of G0(�) decreases,in term

implying a lower degreeof inequity.

Pr oof of Pr oposition 10

Supposethe �rms' pro�t � can be separatedinto two parts x and y, i.e. � = x + y.

While the distribution f (x j e) of x depends on the e�ort e exerted by the agent, y is

purely randomly distributed and its density is given by g(y). To show that the su�cien t

statistics result does not apply when the agent exhibits inequity aversion consider the
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principal's optimization problem

max EUP =

xZ

x

f (xje)xdx +

yZ

y

g(y)ydy �

xZ

x

yZ

y

w(x, y)f (xje)g(y)dxdy

s.t.(PC) U �

xZ

x

yZ

y

f u (w(x, y)) � αG[x + y � 2w(x, y)]gf (xje)g(y)dxdy � c(e)

s.t.(IC) e 2 argmax
ẽ

xZ

x

yZ

y

f u[w(x, y)] � αG[x + y � 2w(x, y)]gf (xjee)g(y)dxdy � c(ee)

(IC0) 0 =

xZ

x

yZ

y

fe(xje)g(y)[u[w(x, y) � αG[x + y � 2w(x, y)]]dxdy � ce(e)

whereg(y) is the density function for y, the random part of the pro�t.

The Lagrangian is given by

L =

xZ

x

f (x j e)xdx +

yZ

y

g(y)ydy �

xZ

x

yZ

y

w(x, y)f (x j e)g(y)dxdy

� λ

2

6
4U �

xZ

x

yZ

y

f u[w(x, y)] � αG[x + y � 2w(x, y)]gf (x j e)g(y)dxdy + c(e)

3

7
5

� µ

2

6
40 �

xZ

x

yZ

y

fe(x j e)g(y)[u[w(x, y) � αG[x + y � 2w(x, y)]]dxdy + ce(e)

3

7
5 .

The �rst order condition for the principal's optimization problemhasthe following form

� 1 + λ [u0[w(x, y)] + 2αG0(�)] + µ
fe(xje)
f (xje)

[u0[w(x, y)] + 2αG0[�]] = 0.

An application of the implicit function theoremyields

∂w

∂y
=

αG00[�]
4αG00[�] � u00[w(x, y)]

6= 0 8 α 6= 0.

As w dependson y, which doesnot contain any information about the agent's e�ort choice

the su�cien t statistics result does not apply. Not surprisingly, for α = 0, i.e. a purely

sel�sh agent, the su�cien t statistics result appliesagain, as there wy(y) = 0 holds.
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Pr oof of Cor ollar y 11

The proof follows immediately from the proof of Proposition 7. For α ! 1 the optimal

contract is uniquely determined by w(x) = 1
2x, no matter whether e�ort is contractible

or not. Thus e�ort is disregarded.

Pr oof of Pr oposition 12

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

EUA
1 =

x1Z

x1

x2Z

x2

f1(x1je1)f2(x2je2)[u1 (w1 (�)) � αP G [[x1 + x2 � w2 (�) � w1 (�)] � w1 (�)]

� αAH [w2 (�) � w1 (�)]]dx1dx2 � c(e)

=

x1Z

x1

x2Z

x2

f1(x1je1)f2(x2je2)[u1 (w1 (�)) � αP G [x1 + x2 � w2 (�) � 2w1 (�)]

� αAH [w2 (�) � w1 (�)]]dx1dx2 � c(e)

wherew1 (�) = w1 (x1, x2) and w1 (�) = w2 (x1, x2) .

Thus the principal's problem takesthe form

max
e;w(x)

EUP =

x1Z

x1

x2Z

x2

f1(x1je1)f2(x2je2) [x1 + x2 � w2 (�) � w1 (�)] dx1dx2

s.t.(PC) EUA =

x1Z

x1

x2Z

x2

f1(x1je1)f2(x2je2)[u1 (w1 (�)) � αP G (�) � αAH (�)]dx1dx2 � c(e1) � U

(IC) e 2 argmax
e

EUA =

x1Z

x1

x2Z

x2

fi (xi jei )fj (xj jej )[ui (wi (�)) � αP G (�) � αAH (�)]dx1dx2 � c(ei )

i, j 2 f 1, 2g, i 6= j

(IC0) 0 =

x1Z

x1

x2Z

x2

fi ei
(xi jei )fj (xj jej )[ui (wi (xi , xj )) � αP G (�) � αAH (�)]dx1dx2 � c0(ei )
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and the Lagrangianbecomes

L =

x1Z

x1

x2Z

x2

f1(x1je1)f1(x1je2) [x1 + x2 � w2 (x1, x2) � w1 (x1, x2)] dx1dx2

� λ

2

6
4U �

x1Z

x1

x2Z

x2

f1(x1je1)f2(x2je2)[u1 (w1 (x1, x2)) � αP G [�] � αAH (�)]dx1dx2 + c(e1)

3

7
5

� µ

2

6
40 �

x1Z

x1

x2Z

x2

fi ei
(xi jei )fj (xj jej )[u1 (w1 (x1, x2)) � αP G (�) � αAH (�)]dx1dx2 + c0(e1)

3

7
5 .

The �rst order condition can be written as
�
λ + µ

fe(xje)
f (xje)

�
[u0

1 (w1 (x1, x2)) + 2αP G0(�) + αAH0(�)] � 1 = 0.

Di�eren tiating this expressionwith respect to x2 yields

[u00
1 (w1 (�)) w1x2 (�) + 2αP G00[�] (1 � w2x2 (�) � 2w1x2 (�)) + αAH00(�) (w2x2 (�) � w1x2 (�))] = 0

which we can solve for @w1 (�)
@x2

:

∂w1 (�)
∂x2

=
w2x2 (�) [2αP G00(�) � αAH00(�)] � 2αP G00(�)

u00
1 (w1 (�)) � 4αP G00(�) � αAH00(�)

.

This is genericallynon zero. Thus we know

∂w1 (�)
∂x2

6= 0

as implied by the Proposition. The samelogic appliesfor the N agent case.

Pr oof of Cor ollar y 13

From above we know

w1x2 (�) =
w2x2 (�) [2αP G00(�) � αAH00(�)] � 2αP G00(�)

u00
1 (w1 (�)) � 4αP G00(�) � αAH00(�)
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wherewix j denotesthe derivative of wi (�) with respect to xj .

Applying L'Hospital's Rule

lim
� A !1

f (x)
g(x)

= lim
� A !1

f0(x)
g0(x)

we get

lim
� A !1

w1x2 (�) = w2x2 (�)

and analoguouslywe get

lim
� A !1

w1x1 (�) = w2x1 (�) .

This however implies that w1x1 (�) = w1x2 (�) = w1x (�) .

2.10.2 The Pr oblem f or 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 inequitableallocations,� βH[2w(x) � x].

For this part the sameassumptionsas on G (�) apply.

max
e;w(x)

EUP =

xZ

x

f (x j e) [[(x � w(x)] � βH[2w(x) � x]] dx

s.t.(PC) EUA =

xZ

x

f (x j e) [u (w(x)) � αG[x � 2w(x)]] dx � c(e) � U

(IC) e 2 argmax
e

EUA =

xZ

x

f (x j e) [u (w(x)) � αG[x � 2w(x)]] dx � c(e)

(IC0) 0 =

xZ

x

fe(x j e)[u(w(x)) � αG [x � 2w(x)]]dx � c0(e)



2.10. APPENDIX 39

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

� 1 � 2βH0[2w(x) � x] +
��

λ + µ
fe(xje)
f (xje)

��
(u0[w(x, y)] + 2αG0[x � 2w(x)]) = 0.

Di�eren tiating this �rst order condition yields after rearranging

∂w

∂x
=

2βH00(�) + 2αG00[�]
h
λ + µ f e(x je)

f (x je)

i
+ µ

�
f e(x;y je)
f (x;y je)

� 0
(u0[w(x, y)] + 2αG0[x � 2w(x)])

4βH00[�] + 4αG00(�)
h
λ + µ f e(x je)

f (x je)

i
�

h
λ + µ f e(x je)

f (x je)

i
u00[w(x, y)]

.

We seethat α and β, i.e. agent and principal fairness attitudes work in the same

direction.

2.10.3 The Pr oblem with inequity aversion defined over net

rents

The preferencesof the agent are given by

EUA =

xZ

x

f (x j e)f u (w(x)) � αG[[x � w(x)] �
�
w(x) � u� 1 (c(e))

�
]gdx � c(e)

,

EUA =

xZ

x

f (x j e)f u (w(x)) � αG[x � 2w(x) + u� 1 (c(e))]gdx � c(e)

The change here is now that the agent no longer compares gross payments

[[x � w(x)] � w(x)] but corrects for his e�ort costs measured in monetary units
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[[x � w(x)] � [w(x) � u� 1 (c(e)) ]] . Thus the principal's problem takesthe form

max
e;w(x)

EUP =

xZ

x

f (xje)[(x � w(x)]dx

s.t.(PC) EUA =

xZ

x

f (xje)f u (w(x)) � αG[x � 2w(x) + u� 1 (c(e)) ]gdx � c(e) � U

(IC) e 2 argmax
e

EUA =

xZ

x

f (xje)
�
u (w(x)) � αG[x � 2w(x) + u� 1 (c(e)) ]

�
dx � c(e)

(IC0) 0 =

xZ

x

fe(xje)[u(w(x)) � αG(x � 2w(x) + u� 1 (c(e)))]dx

�

xZ

x

f (xje)αG0[x � 2w(x) + u� 1 (c(e)) ]u� 10
(c(e)) c0(e)dx � c0(e)

The resulting �rst order condition is

� 1 +
�
λ + µ

fe(xje)
f (xje)

�
[u0[w(x)] + 2αG0(�)] � µ2αG00[�]u� 10

(c(e)) c0(e) = 0

which we can solve for

G0[�] =
1

2α

2

4 1 + µ2αG00[�]u� 10
(c(e)) c0(e)

h
λ + µ f e(x je)

f (x je)

i � u0[w(x)]

3

5

and

w0(x) =
1
2

+

1
2u

00(w(x)) + µ
( f e ( x;y j e)

f ( x;y j e) )
0
[u0[w(x)]+2 �G 0[�]]

[� + � f e ( x;y j e)
f ( x;y j e) ]

4αG00(�) � u00[w(x)]
+

4αG000[�]u� 10
(c(e)) c0(e)

[4αG00[�] � u00[w(x)]]
h
λ + µ f e(x;y je)

f (x;y je)

i .

Comparethis to the solution of the standard problem

w0(x) =
1
2

+

1
2u

00(w(x)) + µ
( f e ( x j e)

f ( x j e) )
0
[u0(w(x)) +2 �G 0(�)]

[� + � f e ( x j e)
f ( x j e) ]

4αG00(�) � u00(w(x))

and note that the basic structure is very similar to the original problem as it di�ers

only by oneadditively separableterm.



Chapter 3

Moral Hazard and Inequity

Aversion: A Sur vey

3.1 Intr oduction

This paper providesa non-technical survey of recent contributions to the emerging�eld of

behavioral contract theory that try to incorporate social preferencesinto the analysisof

optimal contracts in situations of Moral Hazard. The presenceof thesesocial preferences

is con�rmed by numerousstudies. Taking them into account when analyzing optimal

contracts generatesimportant newinsights, and might helpusgaina better understanding

of real world contracts and organizational structures.

A central question that economistshave been facing for a long time is how to give

workersthe right incentiv esto motivate them to perform asdesiredby the principal. Over

the years,the Moral Hazard problem hasbecomeoneof the most intenselyanalyzed. As

a result, many insights have beengainedand the problem alsoseemsto be oneof the best

understood in economics.

Having saidthis, the theory hasan important shortcoming. Realworld contracts seldom

look like thosepredicted by theory. Often contracts are linear and simpler, incentiv esare

sometimesmorehigh poweredor the wageschedulemorecompressedthan expected. And

41
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somefeatures,such asthe widespreaduseof employeestock option plans,seemsomewhat

bewildering.

Onereasonfor this shortcomingmay bethat economictheoristshavebasedtheir models

on the assumptionthat the agent is a solely self interestedhomo economicus.Although

this is often a good working assumption,in the speci�c context of labor relations it misses

out on someimportant aspects like social ties, team spirit or work morale, which appear

fundamental to researchersand practitioners in the �eld of human resources.With some

notable exceptions,this gap betweeneconomictheory and research in human resourcesis

only now beginning to close.

Kandel and Lazear (1992) in an early theoretical paper, try to incorporate social re-

lations into a formal model. They model \p eer pressure\ whereco-workers in
ict social

sanctionson agents who fall short of somenorm. As an additional instrument to provide

incentiv es,peer pressureis e�ciency enhancing. This can have implications for a �rm's

policy. Kandel and Lazear highlight the importance of pro�t sharing plans as well as

\spirit building activities\ as meansof enhancingthe power of peerpressure.

Similarly, Rotemberg (1994) examineswhether it may be optimal to develop altruistic

preferencesin a working relation. In his model, agents canchoosewhether to 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 commitment power. In a team

production setting with strategiccomplementarities, they cannow commit to exert a high

level of e�ort asit is now in their best interest to do so. Hencein such settingsthe e�cien t

outcomecanbe realizedif agents canchooseto becomealtruistic beforehand.It may thus

be good for �rms to give their workers the chanceto develop altruistic feelingstowards

each other, such as by socializing a lot.

All thesepapers usea somewhatad hoc speci�cation of not solely self-centered pref-

erences.But recently experimental and �eld evidencehashelped to amendthe standard

utilit y function and move it to a sounderfooting, and to develop extensive form models

of social preferences.Further below we will discussseveral of theseamendments. How-

ever, Fehr and Schmidt's (1999) model servesas a referencepoint in most of the papers

presented in this survey.
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The present paper is modest in scope and will only addressthe theoretical contribu-

tions to the moral hazard problem. It will not addressexperimental work on incentiv e

provision1. Neither will it addressother informational problemssuch asAdverseSelection.

The rest of the paper is structured as follows. In section two the paper spells out

why social preferencescan add valuable insights to the analysisof incentiv e provision and

how to model thesesocial preferences.Section three analyzesthe standard one{agent{

one{principal problem, as studied by Holmstr•om (1979). The exposition here follows

Englmaier and Wambach (2002). Section four then turns to a special caseof multi-

agent settings, tournaments, while section�v e dealswith team production problems. The

concludingsectionsix outlines somepromising topics for future research.

3.2 Social Preferences - Evidence and Modelling

Appr oaches

Akerlof (1982) was probably the �rst to point to the importance of social preferencesfor

labor market outcomesin a theoretical model. He characterizedlabor relations asa form

of gift exchange. In a situation wherewe cannot contract e�ort, the employer o�ers the

employeea generouswage,hoping that the employeewill reciprocatethis \gift\ with more

than minimum e�ort. In a subsequent paper, Akerlof and Yellen (1988) argue that the

resulting market clearing wagesmay account for equilibrium unemployment.

These arguments are experimentally backed by two papers: Fehr, Kirchsteiger, and

Riedl (1993) and Fehr, G•achter, and Kirchsteiger (1997). In experiments, theseauthors

replicate labour markets and con�rm the resultsof Akerlof (1982)and Akerlof and Yellen

(1988). In their data they show 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 competitiv e double auction environments, the wagelevel remainsabove

the market clearing level, resulting in involuntary unemployment 2.

1Cf. e.g. G•achter and Fehr (2001) on that.
2In the sensethat for the current wagelevel joblessworkers would have beenwilling to work.
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There is a greatdealmoreexperimental evidenceon the importanceof social preferences

for incentiv e provision. Seethe referencesin Fehr and Falk (2002), Fehr and Schmidt

(2003), and G•achter 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 opinionson wagecuts and other pay policies. Theseinterviews

clearly highlight that managersfear a breakdown of working morale if they make useof

an adverselabor market situation in an \unfair\ manner and cut wages.

Given this evidence,it is no surprise that there have beenseveral attempts to amend

standard theory with social 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 believe that your opponent wants to do

something in your favor, your utilit y increasesby returning this favor. If, however, you

believe that your opponent will hurt you, the optimal responseis to retaliate. One can

easilyseethat there aregenerallymultiple equilibria sustainedby self-ful�lling prophecies.

A good one,whereeach believesthat the opponent has good intentions and wherethese

expectationsaremet in equilibrium, and a bad onewhereeach player believesthe other to

be evil-minded and this belief again is met in equilibrium. Dufwenberg and Kirchsteiger

(forthcoming) extendRabin's paper to sequential gamesand Falk and Fischbacher (2000)

is another attempt at a general model. The equilibrium predictions of these models

crucially depend on a player's belief about the other player's intentions. This is tricky

to deal with and inherently hard to test empirically or experimentally. Thereforemodels

have beendeveloped that try to capture social preferenceswhile only placing observable

variablessuch as monetary outcomes,as conditions.

Generally, in thesemodels there is a separableterm added to standard utilit y which

captures relative income comparisons. Agents su�er a utilit y loss if they do not get

their \fair\ share of total output, that is, if the allocation is \inequitable\. For most

experimental settings inequity can be replacedby inequality. The two most prominent

modelsare thoseby Bolton and Ockenfels(2000) and Fehr and Schmidt (1999).

While in the Bolton and Ockenfels(2000) model agents comparetheir own payo� to

the averagepayo� of all other agents, in Fehr and Schmidt (1999) the relative income

comparisonis a weighted sum of comparisonsbetweeneach agent separately. Note that
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with only two agents those two models coincide. Although both models are closeto one

another in spirit, somehow the Fehr and Schmidt (1999) model has proved to be a bit

more 
exible and most of the modelsdiscussedin this survey useit, or a variant of it, as

a referencepoint. A more detailed exposition of this model thus seemsappropriate.

Fehr and Schmidt assumea utilit y function of the following form

Ui (xi ) = xi � αi
1

n � 1

X

j 6= i

maxf xj � xi , 0g � βi
1

n � 1

X

j 6= i

maxf xi � xj , 0g.

I.e., utilit y is additively separablein incomeand disutilit y from inequitable outcomes.

The �rst addendxi is standard and depicts utilit y from monetary payo�. The second

addend, αi
1

n� 1

P
j 6= i maxf xj � xi , 0g, createsdisutilit y whenever the agent's payo� falls

short of another player's payo� whilst the third addend, βi
1

n� 1

P
j 6= i maxf xi � xj , 0g,

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

opponent.

The parametersαi and βi denotethe weight that the agent puts on thosesocial compar-

isons. The following restrictions are placedon theseparameters:αi � βi and βi 2 [0, 1[.

This implies that agents su�er more from being worse o� than others than from being

better o�. And the assumption that βi 2 [0, 1[ rules out both \status seeking" and

situations where agents would forego own material payo� in order to reduce favorable

inequity.

This functional form depicts \self centered inequity-aversion\, that is, agents are not

really interested in the allocation of wealth in the population, they are only interested

in their relative standing in this wealth distribution. Although the aversion towards

disadvantageousinequity is more pronouncedthan aversiontowards advantageousdistri-

butions, Fehr and Schmidt needboth parts of the inequity aversion to explain observed

behavior. Moreover, they allow for heterogeneity in the population and inequity aversion

still has relevanceeven if a substantial part of the population is purely self-interested.

While intention basedmodelsclearly provide a more realistic depiction of reality, they
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are highly complicatedto deal with 3. Even very simple and abstract experimental games

are hard to solve and the more interesting problemsbasically becomeintractable. Thus

the purely outcomebasedmodelsserve 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 experimental evidence.

3.3 The Moral Hazard Pr oblem

As alreadyhighlighted in the introduction, the moral hazardproblem is oneof the central

problemsof labor market analysis. Englmaierand Wambach (2002)werethe �rst to intro-

duce inequity aversion into agencytheory and by amendingHolmstr•om's (1979) seminal

paper. In this model one principal and one agent interact. The agent's (unobservable)

choiceof e�ort in
uences the distribution of pro�ts. Englmaier and Wambach make one

important changein Holmstr•om's model: the agent's preferencesexhibit inequity aversion

as he compareshimself to the principal. As we will contrast the literature to this paper

more emphasiswill be placedon its exposition in what follows.

The agent's utilit y is given by

UA = u[w(x)] � c(e) � αGf [x � w(x)] � w(x)g

Utilit y consistsof threeparts. u[w(x)], the utilit y derivedfrom monetary income,and c(e),

the disutilit y from e�ort, are standard. For those two parts the standard assumptions

apply, i.e. utilit y is increasing in income { however agents may be risk averseor risk

neutral { and e�ort costsincreasein e�ort. New is the last part, αGf [x � w(x)] � w(x)g.

This captures the disutilit y from inequitable outcomeswhere α is the weight the agent

puts on achieving equitable outcomes.

The convex cost function G(�) displays the disutilit y from inequity. It is assumedto

be equal to zeroat x � w(x) = w(x), i.e. for equitable outcomeswherethe agent's wage

payment w(x) equals the principal's net pro�t [x � w(x)], and also to be 
at at this

3However seethe recent paper by Cox and Friedman (2003) who try to build a \tractable model of

reciprocity".
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point. But marginal disutilit y increasesthe further away from equity the outcomeis. A

quadratic function would do that job. However, G(�) is not required to be symmetric

around zero. I.e. agents may { quite realistically { su�er a lot more from being worseo�

than from being better o� than the principal. The convexity implies an aversionagainst

lotteries over di�eren t levels of inequity.

It is assumedthat the principal is of a standard type, that is, he is 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

max
w(x)

EUP =

�xZ

x

f (x j e)[x � w(x)]dx

(PC) EUA =

�xZ

x

f (x j e)f uA [w(x)] � αG[x � 2w(x)]gdx � c(e) � U

(IC) e 2 argmax
e

EUA =

�xZ

x

f (x j e)f uA [w(x)] � αG[(x � 2w(x)]gdx � c(e).

To solve 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 pro�t can serve as

a signal for a higher e�ort choice.

Now I will present the results of this model in somedepth, o�er a brief intuition for

each of them, and comparethem at each step with the standard result. Where e�ort is

contractible and the agent is risk neutral, the optimal contract is uniquely determined

by w0 = 1/2, that is, the �rst derivative of the wage schemespeci�es an equal sharing

rule. This is in contrast to the standard casewherethere is no clear-cutprediction for the

contract structure. The principal extracts the rent with a 
at payment, as agents dislike


uctuations over di�eren t levels of inequity.

If we keep e�ort contractible but add risk aversion to the agent's preferences,the
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standard caseprescribes a 
at wage. With inequity aversion this no longer holds and

the contract can only be shown to be increasing,as it now has to balanceo� insurance

against 
uctuations in incomeand 
uctuations in inequity. One can show that the slope

of the incentiv e scheme,w0, is bound between0 and 1/2.

Let us now turn to the caseof interest, wheree�ort is no longercontractible, that is the

moral hazardproblem. Start with consideringa risk neutral agent. Herew0 is between1/2

and 1 to balanceo� the desireto insureagainst inequity and to provide strong incentiv es.

Then adding risk aversionto the moral hazardproblem leavesus - asin the standard case

- with the statement that w0 is strictly increasingwith pro�t.

The comparative statics of the latter most generalcase,add further insights. If α, that

is the agent's concernfor equity, increases,the optimal contract convergesto w = (1/2)x,

that is to the equalsplit. In that sense,inequity aversionaddsa tendencytowards linear

contracts. Furthermore inequity aversion is usedas an additional incentiv e instrument.

If pro�t x increases,the agent is not only rewardedwith a higher wagepayment, but also

with a lower level of inequity. Thus both ways of creating utilit y (or reducing disutilit y)

are used4.

The last set of results alludes to Holmstr•om's in
uen tial su�cien t statistics result.

Holmstr•om proved that optimal contracts have to be conditional on all available informa-

tiv e signals(with respect to e�ort choice) but not on noninformative ones. The authors

show that in their set-up contracts may be incompleteor overdetermined. In a situation

where there is a better measureof performancethan pro�t, that is a su�cien t statistic

for the e�ort choice,contracts should still be conditional on pro�t as the agent is inher-

ently interested in pro�t as far as its distribution is concerned. In this sensecontracts

are overdetermined. If the concernfor equity continues to increasethis concernfor the

distribution of the payo� becomesincreasinglydominant. Thus the optimal contract puts

lessand lessweight on the su�cien t statistic and in the limiting case,for extremely high

valuesof α, disregardsit altogether and is thus optimally left incomplete.

4Mayer and Pfei�er (2003) analyze a version of the Englmaier and Wambach model. They restrict

contracts to be linear, utilit y exhibits constant absolute risk aversion and the agent 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, such assharecropping

contracts predominantly specifying an equalsplit betweenlandlord and tenant 5, the per-

sistenceof interindustry wagedi�eren tials wheremore pro�table �rms pay higher wages

to workers of the sameprofession6, and the widespreaduseof stock option plans at all

levelsof a �rm's hierarchy7. Englmaierand Wambach (2002)o�er someadditional results

on the multi-agent case.Thesewill be covered in Section5 of this chapter.

Itoh (forthcoming) analyzesa model where the agent is risk neutral but wealth con-

strained. Furthermore the e�ort choice of the agent is not continuous but binary. His

qualitativ e results on the structure of contracts are similar to those of Englmaier and

Wambach (2002) but in addition he can show that the principal's pro�t generally de-

creasesif the agent's concernfor equity increases.This result dependson the restriction

that the principal always earnsmore than the agent. Hencewhether the principal prefers

to employ inequity averseor \standard\ agents dependson the possiblepro�t level. If the

possiblepro�t levels are rather high, such that the principal is better o� than the agent,

the principal has to pay high wagesto the agent in order to counterbalanceinequity.

Dur and Glazer (2003)analyzea model wherea worker envieshis boss,thus neglecting

the \ α-part\ of Fehr and Schmidt's model. Although the workers' e�ort choice is con-

tinuous there are only two possiblerealizationsof �rm pro�ts. Thus a bonus contract is

optimal. Like Englmaier and Wambach, they �nd a violation of the su�cien t statistics

result. They can alsoshow that envy increasesincentiv e intensity but decreasesthe prin-

cipal's pro�ts. They discussseveral interesting applications. They suggestthat envy (or

moreaccuratelya lack of it) may be a reasonfor lesspronouncedincentiv esin governmen-

tal organizations. As there is no single rich principal (or several presumably rich stock

holders) toward whom the workers may feel envious, since basically the generalpublic

owns the �rm, the incentiv e intensifying e�ect, present in private �rms, disappears. Con-

tinuing this argument they note that progressive taxation - reducing incomedisparities -

may in fact be e�ciency enhancing,as it dampensthe adversee�ects of envy. Another

application they mention is in consumergoods markets. Consumerscomparethemselves

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.
7Cf. 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 agent interacting with the

principal, tournaments seemto be a natural starting setting for exploring the e�ects of

social preferences.In a tournament, agents compete for a prize and only oneof them can

win. This automatically generatesinequality. Tournaments are a widely studied means

of providing incentiv es. Following the seminalcontribution by Lazearand Rosen(1981),

much work hasbeendevoted to exploring the incentiv e properties of tournaments and to

pin down situations wheretheir useis actually optimal.

Although it is not really a tournament situation, Rey Biel's (2002) model is a good

starting point to demonstratethe basicmechanism at work. He developsa deterministic

model wheretwo agents simultaneously have to make a binary e�ort choice. This choice

is not plagued by moral hazard. The principal can contract the agent's choice. Rey

Biel usesthis simple framework to highlight how the principal can utilize the agents'

inequity aversion by o�ering them very unequal payo�s o� the desiredequilibrium and

thus reduce costs. The desired equilibrium is where both exert high e�ort. O�ering

agents unequalpayo�s if this outcomeis not reached, in
icts disutilit y on them, thereby

making the desiredoutcome, where both get the samepay, relatively more attractiv e.

One could interpret this as a special kind of tournament where both get the prize if

performanceexceedsa given threshold. In this framework Rey Biel �nd that the agents'

social preferencesincreasethe principal's pro�ts. This comesas no surprise given that

the principal getsan additional instrument to generateincentiv es. However, the analysis

neglectsthe agents' participation constraint, which the author justi�es by arguing that

the agents would also faceinequity in alternative occupations.

Turning to morestandard tournament settingswith stochastic production and just one

agent winning the prize, rendersdisregardingthe participation constraint lessinnocuous

than one might think, becausenow the agent has to be compensatedupfront for the

inequity in
icted on him in order to createincentiv es. Taking the participation constraint
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into account thus changesthe picture quite dramatically.

Grund and Sliwka (2002) do so. They analyzea simple tournament where two agents

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 Schmidt's model whereagents

su�er from beingworseo� \envy\, and the part whereagents su�er from beingbetter o�,

\compassion\. For a given prize structure they show that pro�ts unambiguously increase

with an increasein the agents' degreeof envy and decreasewith an increasein the agents'

degreeof compassion.As agents expect to feelenvy if their opponent wins the tournament

they have an incentiv 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

incentiv e to work hard.

However if the principal canalsochoosethe prizestructure andwants to do sooptimally,

hehasto obey the participation constraint. As in Englmaierand Wambach (2002),Grund

and Sliwka assumethat the outside option is exogenouslygiven. They �nd that inequity

aversionlowersthe principal's pro�ts. The reasonis that the agent hasto becompensated

upfront for the inequity that is going to be in
icted on him for incentiv e reasons,and this

extra compensationoutweighsthe positive incentiv ee�ects. From that, Grund and Sliwka

draw conclusionsfor a �rm's optimal promotion policy. Interpreting a tournament 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 leader is always hired from another team. Now assumingthat within

a team social preferencesare more pronounced, they conclude that lateral promotion

schemesare preferable.

Demougin and Fluet (2003) also analyzea two person tournament but they di�er in

three respectsfrom Grund and Sliwka. First, they considerthe limited liabilit y case.Thus

there can even be ex-ante rents for the agent. Second,agents do not comparetheir gross

payments but their rents, that is their received payments net of e�ort costs. And third,

the principal can invest resourcesin order to make the tournament more informative.

If in the initial situation the participation constraint does not bind, envy lowers the

principal's wagecostsand thus increasespro�ts. If, however, agents do not earn rents,
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envy and compassionboth reducepro�ts. While the latter result is in line with Grund

and Sliwka (2002) the �rst caseis di�eren t. In the standard case,when providing only

monetary incentiv es, the principal leavessomerent to the agent due to limited liabilit y.

The incentiv es provided via the threat of inequitable outcomesare not subject to the

wealth constraint and thus, for a givenwealth constraint the incentiv e intensity is stronger.

Taking into account the principal's abilit y to increasethe tournament's informational

content and to focus on the envy part of inequity aversion, provides additional insights.

If additional precision is \cheap\ to attain, envy in fact increasespro�ts. If however

additional precisionis \expensive\, pro�ts fall.

3.5 Mul tiple Agents - Teams

Examining more generalmechanismsthan tournaments, while taking careof social pref-

erences,the analysis of team problems becomesa more elaborate task. A �rst guess

might be that the e�ect is similar to that described by Rasmusen(1987) for risk aversion.

We can improve upon the initial situation by o�ering random contracts o� the desired

equilibrium outcomelevel. Theserandom contracts have to assignthe whole outcometo

oneplayer. As a consequenceagents not only facethe risk of getting nothing when they

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

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

thus renderinga deviation lessalluring. In a sensethe e�ect is similar to the introduction

of a budget breaking principal who will happily keepthe money if the agents have fallen

short of the equilibrium e�ort.

But social preferencesdo morethan just reinforcethe e�ects of risk aversion. Englmaier

and Wambach (2004) extend their model discussedin sectionthree for the caseof many

inequity averseagents. They �nd that whenever an output measureis available for each

agent, the optimal contract has to be conditional on each agent's individual output mea-

sure, even if the tasks are technologically independent. The reasonis that by doing so

the agents are o�ered insuranceagainst inequitable payo�s. In the limiting casewhere

the agents' concernfor fairnessis the only important driving force, the optimal contract

has a very simple structure as it is only conditional on overall output. In this way, they
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deliver a simple rationale for the widespreaduseof team basedincentiv es.

While in standard team production problems the rationale for using team basedin-

centiv es(or relative performanceevaluation schemes)is that this will �lter out common

shocks from the performancemeasures,Englmaier and Wambach's result is driven by the

fact that agents have an inherent interest in the other agents' outcome. Here team based

incentiv esare usedas an insurancemechanism against very unequaloutcomes.

Itoh (forthcoming) gets results similar to those of Englmaier and Wambach (2002)

but since his model is less general, he managesto pin down the contract structure a

bit more. In Itoh's model the two risk neutral agents have a binary e�ort choice and

the limited liabilit y constraint holds. Where agents perform technologically independent

projects, he basically �nds two possiblecontracts: an extreme team contract where all

agents always get the samepayment and an extremerelative performancecontract which

is similar to a tournament. The extreme team contract is optimal if either agents are

highly inequity averseor the project is very risky. Note that in this casethe principal's

payo� is independent of the degreeof inequity aversion, as agents are always paid the

same. In the opposite casethe extreme relative performancecontract is optimal. Here

the principal generatesinequity and makesuseof it.

Allowing for correlated shocks to the two projects, standard theory would call for the

relative performancecontract. But due to a su�cien t amount of inequity aversion, the

extremeteam contract may remain optimal in this case.In anotherspeci�cation analyzed

by Itoh, agents do not comparetheir grosspayments but their rents, net of e�ort costs.

Under this assumption,he can show that the team contract is more likely to be optimal,

meaningthat it is optimal for a larger set of parameterconstellations.

Bartling and von Siemens(2004a)analyzea situation with deterministic team produc-

tion. They require contracts to be budget balancing and renegotiation proof. Starting

from that they construct an equilibrium wherethe optimal contract is \equal at the top\,

that is it gives an equal shareto every worker if all (or all but one) agents choosehigh

e�ort and assignthe whole output (deterministically) to just one agent otherwise. With

this mechanismthey �nd that inequity aversionis bene�cial. However, this positive e�ect

decreaseswith 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 residualoutput for himself, and �rms with

a principal. They �nd that worker owned �rms may be ine�cien tly small, asagents may

not want to employ an additional worker even if it weree�cien t to do so. They anticipate

that overall surplus will 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 absent if there is a

principal running the �rm.

In a companionpaper Bartling and von Siemens(2004b) analyzea team production

setting with stochastic production for a restricted classof utilit y functions. There are two

agents who have to make a binary e�ort choice. The agents' projects are technologically

independent. Here agents are not inequity aversebut only su�er from envy. Assuming

inequity aversion instead may, however, invert their results. They show that envy un-

ambiguously increasesagencycosts. In order to insure against the risk of su�ering from

envy, the principal hasto give equitable 
at wagecontracts insteadof incentiv e contracts

and, as in Englmaier and Wambach (2002), team basedcontracts may becomeoptimal.

In order to avoid thesee�ects of envy, the principal may prefer to employ only oneagent

although it would be e�cien t to employ the other too. The authors also ask whether

salariesshouldbe kept secret. Interestingly they �nd that keepingsalariessecretis a bad

idea as it takesaway the chanceto insure against relative 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 averseagents can punish their shirking colleagues. They will do so in

order to re-establishequity. As in public goods games,described, for instance, by Fehr

and G•achter (2000), the e�cien t cooperative outcomenow becomesimplementable. This

is very closein spirit to Kandel and Lazear's(1992) model of peerpressure.

Huck and Rey Biel (2003), too, extend the standard team production framework. They

analyzea two player situation with an exogenouslygiven equalsharing rule. Both agents

are again inequity averse.But herethey explorewhat happensif agents can choosetheir

e�ort sequentially . In their example they show that moving sequentially (with the less

productive agent starting) can improve the situation becausethe agent that moves �rst

can push the onethat follows to a higher level of e�ort by choosinghigher e�ort himself.



3.5. MUL TIPLE AGENTS - TEAMS 55

The agent who moves later does not want to fall short of the �rst one's contribution.

Their result is driven by their assumption that agents do not comparegrosspayments

but payments net of e�ort costs.

There are two more models that provide interesting insights on the interaction of in-

centiv esand social preferences.Although they are not basedon inequity aversionI want

to discussthem here.

In Rob and Zemsky's(2002) dynamic model, peopleare not inequity aversebut they

can build up social capital. Agents can decidewhether to help each other or to produce

on their own. Helping is e�cien t but not contractible. In the repeatedgame,agents are

morewilling to help if they havereceivedhelp from the other agent before,that is, if social

capital hasbeenbuilt up. A contractible performancemeasureis alsoavailable. Putting

more weight on this contractible performancemeasurereducesthe incentiv e to help, as

producing more output oneselfbecomesrelatively more lucrative. Choosing di�eren t

dynamic incentiv e structures can give rise to \cultural\ di�erences across�rms.

In Huck, K•ubler, and Weibull (2003) agents are concernedabout adherenceto a so-

cial norm which emergesendogenously. They restrict themselvesto linear contracts and

analyzethe e�ects of such social norms in two settings. When only overall team output

is observable, the social norm fosterspositive externalities. If the others work more, an

agent is alsoexpectedto work more in order to adhereto the social norm. This increases

team output and everybody's pay. In this situation multiple equilibria exist. The au-

thors ask whether dynamically adjusting the slope of the incentiv e schemecan help the

principal to select the most pro�table equilibrium. If individual output is observable,

relative performanceschemesare utilized. If an agent now exerts more e�ort this has a

negative e�ect on the relative performanceof the other agents. There are now negative

externalities and the norm may compresse�ort. The overall e�ect of social norms is thus

unclear.
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3.6 Conclusion

This survey has shown how incorporating social preferencesin economicmodels can en-

hanceour understandingof relationshipsin the work place. Social preferencesinteract in

non-trivial ways with incentiv esand alter the structure of optimal compensationschemes,

sometimesdrastically. But the research on theseissuesis still in its infancy.

So far the results are inconclusive with respect to the question: under what circum-

stancesis a fair-minded workforcedesirable?Related issuesare the implications of social

preferencesfor structuring work teams, the production process,the informational envi-

ronment or even the boundariesof the �rm. Thesetopics deserve further investigation.

Yet another interesting question is the interplay betweenextrinsic and intrinsic moti-

vation and whether the provision of high powered monetary incentiv esmight crowd out

intrinsic motivation. One could guessthat thesehigh powered incentiv eschangethe na-

ture of interaction and thus a�ect the way social preferencescomeinto play. For further

discussionof thesetopics see,for example,Fehr and Rockenbach (2002) or Gneezyand

Rustichini (2000).

As already alluded to by Rotemberg (1994) the commitment power provided by social

preferencesfor principals or team leadersneedsinvestigation. Research along theselines

may shedlight on the determinants of good leadershipand trust.

Finally it shouldby now be clear that 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 researchers in human resources,

have so far received insu�cien t attention from economictheorists.

In conclusion,incorporating social preferencesinto modelsof agencycan open the door

to a fruitful dialogue between economictheorists and human resourceresearchers, and

can prove to be a promising new avenue for research.



Chapter 4

A brief Sur vey on Stra tegic

Delega tion

4.1 Intr oduction

Delegationmeansthat an agent is entitled by a principal to carry out an action on his own

responsibility. In standard models of the �rm, e.g. Demsetz(1983) or Fama and Jensen

(1983), this delegation is somewhattechnology driven as the agent is indispensablefor

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

modelsof asymmetric information, Moral Hazard or AdverseSelection,this very needto

delegatean action and the resulting con
ict of interest betweenprincipal and agent is a

problem that one tries to solve by aligning preferencesas well as possible.

However, there are more elaborate interpretations of delegationthat make useof the

di�erence in interestsbetweenagent and principal. Now de�ning delegationasgiving up

control over certain decisionsallows richer interpretations in various environments.

57
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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 variousco{authors on the issueof the principal giving up control for

a purpose. In Aghion and Bolton (1992) it is argued that allocating control contingent

on the realizedstate of the world, i.e. �rm pro�t, can help explain the �nancial structure

of a �rm, as delegatingcontrol to the �nancier in bad states of the world mitigates the

con
ict of interest betweenthe entrepreneur and the �nancier.

Aghion and Tirole (1997)takea di�eren t focusand look on real versusformal authority.

In this model the principal givesup his formal authority and delegatesreal authority, i.e.

the right to decideupon project implementation, to the agent who hasto comeup with the

project himself. Knowing that he will have somediscretion in implementing a project of

his choiceraisesthe agents incentiv esto exert e�ort to comeup with a project in the �rst

place. However there is an issueof how the principal can credibly commit not to overrule

the agent's project choice(as he is still endowed with the formal authority to do so) when

the agent's project is too much biased to cater to the agent's interests. They suggest

\strategic overload" as a solution for this commitment problem. The principal takes

over a spanof control which is so wide that he cannot e�ectiv ely gather the information

necessaryto overrule the agent's decision. Baker, Gibbons, and Murphy (1999) on the

other hand solve the commitment problem in a repeated interaction model where the

principal builds up a reputation for not interfering.

Finally, Aghion, Dewatrip ont, and Rey (2004) study transferablecontrol. They argue

that the transfer of control rights can be usedto extract information about the type of

the agent to whom control 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, delegatingcontrol early on in a worker's careerhelpsscreeningtypes.

Related to the analysis in Aghion and Tirole (1997) on how to provide agents with

appropriate incentiv esto generateideasis Rotemberg and Saloner(2000) who study the

potential useof visionary managers.They de�ne such visionariesasbeing systematically

biasedtowards projects from a certain �eld or product group. This increasestheir sub-

ordinates' incentiv es to comeup with such projects as they can be more con�dent that
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thoseprojects 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. However

most �rms are interacting on (imperfectly) competitiv e markets with other �rms and

thus it is interesting to look at the interaction between the form of delegationand the

competition on the market. While Schmidt (1997) addressesthe question how product

market competition a�ects the optimal shape of managerialincentiv eswe are heremore

interested in the reversee�ect: How does the choice of managerial incentiv es a�ect the

competition on the product market.

Already Schelling (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 meansof 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 describeshere is that by delegatingcertain tasks to agents with preferences

di�eren t from one'sown, onecanmake threats crediblethat werenot individually rational

to carry out if oneselfwould act. Vickers(1985),Fershtman (1985),Fershtman 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 incentiv e

scheme.

Vickers(1985)analyzesa situation wheretwo �rms areengagedin Cournot competition

and the �rm owners can simultaneously decide upon the incentiv e contracts for their

managerswho have to decideupon the quantities o�ered by the �rms. He can show that

thesecontracts have elements of relative performanceevaluation in them, thus inducing

the agent to act more aggressively. Vickers (1985) highlights the implications of his

�ndings for the theory of the �rm and interprets the commonly observed separationof

ownershipand control 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 Samwick (1999). The latter paper tests

empirically the prediction that relative performanceelements make managersmore ag-

gressive and �nds their prediction con�rmed. In highly competitiv e industries { where

committing to even more aggressive behavior would be harmful { they do not �nd rel-

ative performanceelements in executive contracts whilst in industries with low levels of

competition they are prevalent.

Another way to make managersmore aggressive is conditioning their pay not only on

own pro�ts but also on sales. Fershtman (1985) provides an example that in Cournot

duopoly �rm pro�ts increaseif managerialincentiv e contracts condition not only on prof-

its but also sales. Fershtman and Judd (1987) extend this analysis to di�eren tiated

Bertrand competition and show that the owners there also have an incentiv e to distort

managerialincentiv es. But whilst under Cournot competition the optimal contract entails

a positive premium on salesunder di�eren tiated Bertrand competition this premium on

salesis negative. Along the samelines is the analysisby Sklivas (1987) who focuseson

the separation of ownership and control and analyzesthe desirability of delegation for

�rm owners. He shows that delegationis always a dominant strategy. But whilst under

Bertrand competition pro�ts go up when �rms are able to delegatedecisionsto an appro-

priately incentivized managerin Cournot competition this abilit y to delegatestrengthens

competition and lowers �rm pro�ts 1.

1Huck, M•uller and Normann (2004) experimentally test the predictions of Fershtman (1985), Sklivas

(1987) and Vickers (1985) that �rm owners give contracts on pro�t and sales to manager. In their

experiment the ownerscan chooseto give a contract on pro�ts only or onethat puts someweight on sales

also. They �nd that contrary 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 such that their behavior is best described by social preferencesa la

Fehr and Schmidt (1999). Whether this is a remedy of their experimental 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 observable. And it is

this very observabilit y that makesdelegationvaluableasit allows to commit to aggressive

behavior.

Now there are two possibleissueswith that. On the one hand it may be possibleto

write secret sidecontracts countervailing the initial delegation contract, i.e. the actual

contract structure may not be credibly signalledto the market, on the other hand there

may be renegotiation of the initial contract.

Katz (1991) focusseson the analysisof delegationwith unobservable contracts but he

doesnot allow for renegotiationof the initial contract. In his setting the principal cannot

decidewhether to hire an agent or not but can only decideupon the manager'sincentiv e

scheme. He �nds that the set of Nash equilibria under delegation coincideswith the

set of Nash equilibria when the principal acts himself whenever the �rst best allocation

is implementable. I.e. in a moral hazard problem with a risk neutral manager,where

the optimal contract makes the manager residual claimant, delegation has no bite, as

the principal cannot make credible to the market any other contract than the �rst best

contract. Thus there is no added commitment power. When the �rst best allocation

cannot be implemented by the agencycontract then delegationhasan e�ect. This is not

surprisingas,e.g. due to matters of risk sharing, the agent optimally actsdi�eren tly from

the principal.

Fershtman and Kalai (1997) elaborate on Katz (1991) and analyzethe e�ects of dele-

gation if there is restricted observabilit y. Delegationstill hasan e�ect when in a repeated

setting information canbetransmitted to the market (if there is learningabout delegation)

or when with someprobability the delegationcontract is observed.

Kockesenand Ok (2004) pursueanother avenue. They also assumethat contracts are

unobservable and that there is no renegotiation. In their basic setting they look at one

sided delegationbut the principal can choosewhether to hire an agent or not. To hire

an agent is costly and can be observed by the market. By using forward induction they

construct \w ell{supported" equilibria with delegation. The intuition for their argument
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is that the principal would not spend moneyon hiring an agent 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 leastoneprincipal

choosesto delegate. Furthermore they allow for renegotiation of the initial contract. If

this renegotiation is costlessit undoesthe e�ect of strategic delegation: hencethere will

be only delegationin equilibrium if renegotiation is limited or costly.

Beaudry and Poitevin (1994) focus solely on the renegotiation issue. In their paper

the principals simultaneously write delegation contracts with their managersand then

simultaneously renegotiate these contracts. They analyze costlessrenegotiation in two

settings. In the �rst setting renegotiationtakesplacebeforethe actual actionsor decisions

for which the agent is hired are taken. In this situation renegotiationhasno e�ect as the

situation has not changedas comparedto the initial contract. Thus delegation works

here. In their secondsetting the renegotiation takesplacewhile the decisionsor actions

aretaken. Under this setting the ex post distortions aregreatly reducedand canno longer

be usedfor commitment purposes.The principal has an incentiv e to renegotiateto the

e�cien t contract, which is anticipated and thus commitment via delegationlosesits bite

in the �rst place.

Summing up, one has to note that limited observabilit y or similarly the possibility

to renegotiate the initial contract can undo much of the e�ects of strategic delegation.

However, there arequite strict disclosurerequirements for managerialcontracts in the US

such that the observabilit y of thesecontracts 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 contracts as a meansof strategically manipulating an agent'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 management's incentiv eshas

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 convex 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 pro�ts. Thus �rms

are in somesenselocked in a prisoner'sdilemma. Though issuingdebt makesthem worse

o� in equilibrium it is unilaterally a dominant strategy. However their �ndings are not

empirically backed2 as higher debt levels tend to be associated with higher pro�ts.

There are two papers that bring in line the basic idea by Brander and Lewis (1986)

with the stylized facts. Showalter (1995) does so by assumingdi�eren tiated Bertrand

competition and Nier (1998)getsit right by assumingthat the manageris just interested

in avoiding bankruptcy, i.e. he is extremely risk averse. In both papers the key e�ect is

that managers'actions are no longer strategic substitutes but complements.

4.6 Stra tegic Delega tion in Political Economy

The last section already dealt with a generalframework and not an individual contract

that is usedto alter an agent's behavior. However we still neededcontract enforceability

to usethesearrangements on the �nancial structure to generateincentiv es. But there are

many situations where no binding contracts can be written. A prime examplefor such

a situation can be found in Political Economy where the idea of strategically delegating

power to an agent wasexploited, too. The �rst and probably still most prominent example

is Rogo� 's (1985) model of central bank policy. The government wants to promise low

in
ation and afterwards stimulate the economy by surprise in
ation. Rogo� now argues

that delegatingmonetary policy authority to an independent conservative central banker

can mitigate this time inconsistencyproblem. Walsh (1995) usesthe same ideas and

derivesthe optimal contract for a central banker. This contract makespay contingent on

observable performanceindicators of the economy and distorts incentiv esin the direction

of a conservative central banker. He analyzesthe problem for a banker with the same

preferencesasthe government and with an opportunistic banker who is only interestedin

2Cf. e.g. Chevalier (1995).
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monetary payments.

Another exampleof strategic delegationin Political Economy is Perssonand Tabellini

(1994)who dealwith the problemof capital taxation with imperfectly mobilecapital. Ex{

ante the state wants to promise low taxes to attract capital, but onceinvestments have

beenmadethe state wants to imposea high tax. The electoratenow canpartially commit

to a low tax policy by electing a \ric h" politician who has lessinterest in redistributiv e

politics.

4.7 Conclusion

While in most modelsof strategic delegationin and between�rms the delegatione�ect is

createdby a contractual structure (incentiv e contracts or �nancial contracts) the Political

Economy applicationsresortedto personaltraits of agents. Therehasbeenonly little work

done in this direction in IO or agencytheory. The next two papers of this dissertation

will focuson the role of preferencecharacteristics(A Model of Delegation in Contests) or

more speci�cally of boundedrationalit y (A Strategic Rationale for having Overcon�dent

Managers) for issuesof strategic delegation. This wasalsopointed at by Schelling (1960,

pp. 142/3) whoseabove quote continued: \Just as it would be rational for a rational

player to destroy his own rationalit y in certain gamesituations, either to deter a threat

that might be madeagainsthim or to make crediblea threat that he could not otherwise

commit himself to, it may also be rational for a player to select irrational partners or

agents."



Chapter 5

A Model of Delega tion in

Contests

5.1 Intr oduction

In the last twenty years contests received a lot of publicit y not only in the economics

literature, but also in political scienceand other related �elds. Especially in the form

of rent seekingcontests they were extensively analyzed. Starting with Tullock's seminal

paper (Tullock, 1980)a large strand of literature evolved1.

Contests have beenusedto model a wide array of situations of con
icts, ranging from

inter-state con
icts (seee.g. Hirshleifer (2001)) to promotion tournaments (seee.g. Lazear

and Rosen(1981)). A common feature of thesemodels is that no explicit contract can

be written to allocate a disputed rent and that the resourcesspent in the contest are

regardedas sunk.

In this paper we recognizethat contests often take placebetweendi�eren t groups. In

the light of this we explicitly allow for the possibility that the membersof theserespective

groupsmight have di�ering valuations for the contestedrent. This seemsquite natural: If

1SeeNitzan(1994) for a detailed review of the rent seekingliterature.
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a group of producerstries to in
uence lawmakersto createfavorablelegislation2, the value

of this legislation is likely to be di�eren t for di�eren t 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 heterogeneity, there is a con
ict of interest between

di�eren t members of the group on how much resourcesto spend in the contest. The

problem becomeseven moresevereif onetakesinto account the fact that typically not all

the group members are actively participating in the contest, but typically groupsassign

delegatesthat act in the contest on behalf of the whole group.

This naturally givesrise to a delegationproblem as we assumethat the assignedrep-

resentativ e will act accordingto her preferencesonceshe is in o�ce 3. In our model the

Median Voter Theorem can be applied, thus the delegate'sassignment can be modelled

as the median voter's choiceproblem over di�eren t delegates'types.

Our model allows us to analyze under what circumstancesradical appointees come

into power. The model predicts that in most situations of con
ict \tough" types will

negotiate with \w eak" typesand that it is rather unlikely that two opponents with the

same degreeof \radicalization" meet. Furthermore we can show that delegatedrent

seekingis generically lesswasteful than conventional rent-seeking. Thus delegation is a

desirablefeature from a social planner's point of view.

The delegationproblem has also a long tradition in the political economy literature.

Agents often want to delegatecertain actions to other agents that have preferencesdif-

ferent 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 central banker facesa time inconsistencyproblem as

his incentiv esare altered oncethe private sectorhas formed its expectations over future

in
ation. It turns out that the optimal solution is to delegatethe monetary authority

to a conservative and independent central banker who will never use monetary policy

as a macroeconomicstimulus. Similar incentiv es work 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 accumulated, politicians have an

incentiv e to promiselow tax rates. Oncethe capital is accumulated politicians have clear

incentiv es to tax the capital contrary to their past promises. Political economy equilib-

rium modelsshow that medianvoters �nd it optimal to delegatethe taxation authority to

a politician who possessesmore wealth than they do as the wealthier personcan commit

more credibly not to overtax the capital4. Whilst in these two examplesdelegation is

usedto overcomea time inconsistencyproblem our model focuseson the strategic value

of delegationin situations of con
ict.

Also in the context of contests strategic delegation has been analyzed. Dixit (1987)

shows that agents have a local incentiv e to commit to exert higher e�ort in a contest.

However he remainssilent about how this commitment can work and points out that the

speci�c channelsof commitment should be analyzedin depth. We present 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 show that the \underdog" always wants to move �rst whilst the \leader" is

happy to wait for his time to come. However we cometo a di�eren t conclusion: In our

framework both typeswould want to be the �rst mover.

Allard (1988) and Leininger (1993) analyzeasymmetric contests but do not allow for

delegation. In addition they focusonly on the e�ect of asymmetryon the rent dissipation

in thesecontests.

Levy and Razin (2002)analyzea model of two con
icting stateswherethe electorate's

choice to either delegateor retain �nal decision rights leads to improved information

transmissionabout a \country's preferences". Whilst they use this \indirect" e�ect of

delegation to overcomeproblems of informational asymmetry our model is one of sym-

metric information and we focuson 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{auctions5. But whilst all pay auctionsare a special caseof fully

4SeePersonand Tabellini (2000) for a comprehensive treatment of this literature.
5Baye et al. (1993) and Hilman and Riley (1989) are examplesof applying all{pay{auctions to lobby-

ing.
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discriminating contests (i.e. the contestant 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

somebody that has costs to revise an initial proposal. Whereas these models assume

exogenouslygiven, vaguely de�ned costsof revising former positions, our model derives

the aggressivenessof di�eren t negotiatorsendogenouslyfrom their valuations of the rent.

Finally, our paper relatesto the gametheoretic analysisof arms races. If oneis willing

to interpret the groupsas nations, the resourcesas military expenditure and the rent as

somethingthat can be 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 several featuresof arms races.

The remainderof this chapter is structured asfollows. Sectiontwo introducesthe basics

of the model. We then derive personalpreferencesover delegate'stypesand show that the

median voter theorem can be applied. In section four we look at a simple versionof the

model whereonly one group has to appoint a member that carriesout the rent{seeking

activities. This simpli�ed versionalready givesus valuable insights into the mechanisms

at work. In section �v e, we look at sequential delegation decisions,in section six the

sameis donefor simultaneousdelegationdecisions.Sectionseven providessomepossible

extensions.Finally, we concludein sectioneight.

5.2 Basic Model

To �x ideas consider two countries a and b that quarrel about a foreign policy issue6.

Assumethis issuecan be captured by a rent R. These countries each have to appoint

�rst a politician to act on their behalf. Thesepoliticians then have to decidehow much

of a given budget Ba to spend in the contest7. We solve for a subgameperfect Nash

equilibrium by �rst solving the �nal stage contest game taking the acting politician's

6SeePaul and Wilwhite (1990) for a similar interpretation.
7For simplicit y we will, without loss of generality, set out the primitiv es of the model from the per-

spective of country a.
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typesas given. Then we usetheseresults when deriving the optimal delegationdecision

of a country. There is no asymmetric information in the model.

The citizensof the two statesmay have di�ering valuations of this rent. The valuation

of the rent to citizen i is αi
aR, i.e. αi

a can be seenas the weight placed on the foreign

policy issue. αi is continuously distributed according to the distribution function fa(α)

within each group. The only restriction we put on the distribution functions is that they

have to be boundedon (0, αa] , i.e. there exists a most radical type αa .

An integral part of the model is the contest successfunction (CSF) g(ma; mb) that

determines the probability of winning the contest for a contestant dependent on the

resourcesspent by him, ma , and the opponent, mb . To avoid technical di�culties

assumeg(0; 0) = 1/2.

To model the contest we usea Tullock style contest successfunction ma
ma + mb

. Our results

would hold for all \constant returns to scale"contest successfunctions, i.e. functionsof the

form � ma
� ma + � mb

that are homogenousof degree0. Seethe Appendix 10.1 for an exposition

with a generalconstant returns to scalecontest successfunction.

Skaperdas (1996) shows at least that the general structure ha (ma )∑
h j (mj )) , with hj (mj )

being an increasingfunction, is the only structure that ful�lls several desirableaxioms:

the contest successfunction satis�es the conditions on a probability distribution, the

successprobability is increasingin the own expenses,an anonymity property appliesand

independenceof irrelevant actions, i.e. actions of non-participants, holds8.

To easethe exposition we focus on Tullock's initially proposedfunction ma
ma + mb

. As

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

probability but alsoas being the sharethe group securesfor itself.

An individual citizen i's utilit y function in country a is given by

ui = αi
aR

ma

ma + mb
+ (Ba � ma)

8For contest successfunctions of the more general form mk
a

mk
a + mk

b
we have the problem that we do not

get closedform solutions for k 6= 1. However numerical examplesgive us somehope that our main results

should remain qualitativ ely unchangedwith increasing returns to scale(k > 1) or decreasingreturns to

scale(k < 1) contest successfunctions.
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This states that utilit y is increasingin the (expected) rent and decreasingin the re-

sourcesspent by the country in the contest. This cost � ma can be consideredas the

foregonepublic good which is producedwith a simple linear production function from the

exogenouslygiven budget Ba not spent in the contest9.

In our extensionssectionlater on wewill introduceheterogeneity in the costof provision

of the public good and analyzethe e�ects.

We proceedfrom hereby �rst deriving the equilibrium of the contest stagedependent

on the politician's types. Then weuseour resultsto derive in the next sectionthe citizens'

preferencesover politician's types.

In the contest stage the two agents i (for county a) and j (for county b) in charge

maximize their utilit y by decidingupon ma and mb.

max
ma

ui = αi
aR

ma

ma + mb
+ (Ba � ma)

max
mb

uj = αj
bR

mb

ma + mb
+ (Bb � mb)

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

tions

ma =
p

mbRαi
a � mb and mb =

q
maRαj

b � ma

and the equilibrium valuesof m�
a and m�

b which are uniquely determinedby

m�
a = R

(αi
a)2

αj
b�

αi
a + αj

b

� 2 and m�
b = R

αi
a

�
αj

b

� 2

�
αi

a + αj
b

� 2 .

They depend only on the politicians' typesand on the sizeof the rent under consider-

ation10.

It is interesting and facilitates the intuition of our results later on to note already here

how theseequilibrium valuesfor m�
a and m�

b behave in the limits with respect to the acting

9Alternativ ely think of the contest expenditure �nanced by an equal per-capita-tax. However our

model works as long as the share in �nancing can not be made dependent on the valuation.
10Note that for � i

a = � j
b = 1 , i.e. the situation analyzedby Tullock (1980) the valuesnot surprisingly

boil down to his solution, namely m �
a= m�

b = R
4 .
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politicians' types. Interestingly the equilibrium contests 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 goes to in�nity the equilibrium contest

spending staysbounded with

lim
� i

a !1
m�

a = Rαj
b and lim

� i
b!1

m�
b = Rαi

a.

5.3 Individual Preferences over Types

This section usesour results from above on the contest stagegameto derive individual

citizens' preferencesover politicians' types. From above we know the equilibrium values

of m�
a and m�

b are uniquely determinedby

m�
a = R

(αi
a)2

αj
b�

αi
a + αj

b

� 2 and m�
b = R

αi
a

�
αj

b

� 2

�
αi

a + αj
b

� 2 .

Now we are interestedin the questionwhat kind of politician a citizen i would like to

sendinto the contest, taking country b's politician choiceasgiven. Would he want to act

himself or would he want to have a politician with a lower or higher valuation αP
a than

his own to act on his behalf?

Thus the problem of state a citizen i is given by

max
� P

a

ui = αi
aR

ma
�
αP

a , αP
b

�

ma (αP
a , αP

b ) + mb (αP
a , αP

b )
� ma

�
αP

a , αP
b

�
.

Using our results from above the problem becomes

max
� P

a

αi
aR

�
αP

a

� 2
αP

b

(αP
a )2 αP

b + αP
a (αP

b )2 � R

�
αP

a

� 2
αP

b

(αP
a + αP

b )2

and we can solve for the reaction function

αP �

a =
αP

b αi
a

2αP
b � αi

a
.
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Figure 5.1: Reaction Function

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

citizen's type @� P �
a

@� i
a

= 2
�

� P
b

2� P
b � � i

a

� 2
> 0 and decreasesin the type of the other country's

politician, @� P �
a

@� P
b

= �
�

� i
a

2� P
b � � i

a

� 2
< 0 .

Note that in the casewhere country b's politician has exactly the samevaluation as

the country a citizen under consideration,α
P

b = αi
a, this country a citizen prefersto act

himself, αP �

a = αi
a.

If we now draw the reaction function (seeFigure 5.1) we have to be careful. Due to

somepropertiesof the contest successfunction the country a citizen would like to delegate

to a politician with a negative valuation for caseswherehe is confronted with a country

b politician with a very low valuation (α
P

b < �
M
a � a

(2� a � � M
a ) ). As we restricted the type space

to positive valuation typeswe can show that in all those casesthe utilit y of citizen i is

strictly increasingin αP
a (seeAppendix 10.2) and thus he wants to delegateto the most

radical type αa . This leads to the vertical piece in the reaction function. Thus the

reaction function is characterizedby αP �

a = � M
b � M

a

2� M
b � � M

a
if � M

b � M
a

2� M
b � � M

a
< αa and by αP �

a = αa

otherwise.

In order to analyze the delegation problem we proceednow by showing that in our

context the Median Voter Theorem(MVT) is applicable.
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Following Black (1948)weknow that in any onedimensionalpolicy problemthe median

voter's most preferred policy choice will win any pairwise vote over any other policy

candidate if the agents exhibit singlepeaked preferencesover the policy choices11.

First note that we deal with a onedimensionalpolicy problem, asthe questionat hand

is in the end what amount ma to spend in the contest. As we have shown above the

decisionhow much to spend corresponds one to one to the decisionwhich delegateto

have in the contest. Now for the Median Voter Theoremto be applicablewe have to show

singlepeakedness.

There is a one-to-onemapping from the spending decision to the type decision as

any pair (ma,mb) can be generatedby choosing a pair of politicians
�
α

P

a , α
P

b

�
and the

functions for ma and mb 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 member for any given delegatetype

of the other group.

The optimal valueof αP
a for an arbitrary typeαi

a is givenby αP
a = � i

a � P
b

2� P
b � � i

a
. The derivative

is given by

∂u

∂αP
a

=
RαP

b

(αP
a + αp

b)3

�
αi

aα
P
a + αi

aα
P
b � 2αP

a αP
b

�
.

Thus we know that

sgn(
∂u

∂αP
a

) = sgn(αi
aα

P
a + αi

aα
P
b � 2αP

a αP
b ).

Now plugging in k � i
a � P

a
2� P

a � � i
a

and checking for k < 1 (left of the reaction function) and

k > 1 (right of the reaction function) gives

sgn(
∂u

∂αP
a

) = +1 for k < 1

11SeeMueller (2003) for a more recent exposition of the Median Voter Theorem.
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and

sgn(
∂u

∂αP
a

) = � 1 for k > 1.

Thus, as neededfor singlepeakedness,utilit y is strictly increasingin αP
a to the left of

the optimal choice and strictly decreasingin αP
a to the right of the optimal choice. As

arguedabove for the vertical part of the reaction functions where the optimal choice of

αP
a is restricted by αa utilit y is strictly increasinguntil αa . Singlepeakednessis therefore

automatically ensuredand the Median Voter Theoremis applicable.

Lemma 2 Given the one dimensional policy problemwith single peaked preferences we

can analyzethe delegation problemas the median voter's optimization problem.

5.4 One sided delega tion

A natural starting point for the analysisof the delegationdecisionis the situation where

only one country delegates. Without loss of generality we restrict our analysis to the

casewhere country a has this option. An interpretation of this situation would be that

the population in country b has homogenousvaluation of the rent or that in country b

institutional featureshinder delegation.

In the caseof onesideddelegationwe only have to closelyinspect the above derived re-

action function of country a's medianvoter αM
a . As shown above his valuation determines

country a's delegationdecision. To easeexposition we assumewithout lossof generality

that in country b the median type acts in the contest.

Proposition 3 In the caseof onesided delegation the optimal delegation decision depends

solelyon the type of the median and on the type of the other country's acting politician.

The best responseis given by αP �

a = � M
b � M

a

2� M
b � � M

a
if � M

b � M
a

2� M
b � � M

a
< αa and by αP �

a = αa otherwise.

A closerinspection of this reaction function tells us more about when country a wants

to delegateto more radical or lessradical politicians.
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Proposition 4 If αM
a < αM

b the median group member prefers to senda group member

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

If αM
a > αM

b the median group member prefers to senda group member that valuesthe

rent more than him into the contest ( delegation to a more aggressivetype).

If αM
a = αM

b the median group member prefers to act himself in the contest, i.e. αP �

a =

αM
a .

Here we already seethe basic logic of delegation at work. Delegation leads to an

ampli�cation of initial di�erences which makesthe actual contest more asymmetric. We

will usethe insights from this simple casein the analysisof what follows.

5.5 Sequential Delega tion

Now we allow both countries to decidewhich citizen to sendinto the contest (two sided

delegation). Again we �rst look at an analytically simpler situation in which country a

has to appoint its politician beforecountry b does. In what follows we refer to this case

as sequential delegation.

We solve the problem by backwards induction and �rst have a look at country b 's

problem wherethe median citizen has to decideupon delegation.

max
� P

b

uM = αM
b R

m�
b

m�
a + m�

b

+ (Bb � m�
b) .

Using our results for m�
a and m�

b and deriving the the �rst order condition we get the

by now familiar expressionfor the optimal choiceof αP
b :

αP �

b =
αP

a αM
b

2αP
a � αM

b

.

Lemma 5 The best responsefunction for αM
b is given by αP �

b = � P
a � M

b
2� P

a � � M
b

if � M
b � M

a

2� M
a � � M

b
< αa

and by αP �

b = αb otherwise.
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Anticipating the behavior of the country b median and the behavior of the politicians

the country a median facesthe following optimization problem:

max
� P

a

uM = αM
a R

m�
a

m�
a + m�

b

� m�
a

Using the equilibrium valuesof m�
a , m�

b and αP �

b , this becomes:

max
� P

a

R

�
αM

a

2
� αM

b

�
αM

b + 2αM
a

� 1
4αP

a

�
.

As canbeseeneasily, utilit y strictly increasesin αP
a . Thus it is optimal to chooseαP �

a =

αa. This meansthat it is optimal for the group a median to delegatethe negotiationsto

the most aggressive group member, irrespective of his relative aggressivenessascompared

to country b's median.

Plugging this into αM
b 's best responsefunction we get αP �

b = � a � M
b

2� a � � M
b

.

Proposition 6 In the sequential movegamethe �rst mover choosesto delegateas radi-

cally as possible
�
αP �

a = αa
�

whereas the second mover accommodates
�
αP �

b = � a � M
b

2� a � � M
b

�
.

For αa ! 1 we �nd that α�
b convergesto � M

b
2 . This result is independentof whetherthe

�rst or the second moving median is more radical.

This result deserves some consideration for several reasons. First of all, it tells us

that the result from the delegationcasewill di�er from the one of standard rent seek-

ing games. While standard rent seekinggamespredict also asymmetric equilibria for

symmetric players in a sequential situation, the model of delegatedrent seekingpredicts

extremely asymmetric equilibria in its sequential version and thus makes the standard

result more pronounced. This result parallels the analysis of Cournot and Stackelberg

models in 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 has a �rst mover advantage

asthe appointment of a negotiator presents a fait accompli to the secondgroup. Namely,
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the �rst country will useits �rst moving advantage in order to delegatethe rent seeking

to its most radical member, thereby making �gh ting for the rent morecostly for the other

group. Consequently, in equilibrium the shareof the rent (and the utilit y for the median

type) the �rst moving country canget will besigni�cantly greaterthan the other country's

share(seeAppendix 10.3). This holds as long as �α is su�cien tly large, namely �α > 2αM
b .

I.e., as long asdelegationis a powerful instrument it ensuresan advantage. The result is

particularly striking for groupsthat are absolutely identical.

Note that our result that both countries prefer to have the �rst moving advantage

contradicts Baik and Shogren's(1992) result that the underdog(in our casethe country

with the lessaggressive median) wants to move �rst whilst the top dog happily waits for

its turn.

5.6 Simul t aneous Delega tion - Asymmetr y

Wenow look at the situation wherethe mediansdelegatesimultaneously. Using the above

derivedequilibrium valuesof the �nal stagegamewe cansolve for the best reply functions

of the median typesin the type space.

The problem of the medianvoter in countries a and b respectively is to choosea politi-

cian that will maximize their utilit y given his behavior in the �nal stagegame

max
� P

a

uM = αM
a R

ma

ma + mb
+ (Ba � ma)

max
� P

b

uM = αM
b R

mb

ma + mb
+ (Bb � mb) .

We can usethe equilibrium valuesfor m�
a and m�

b and derive the �rst order conditions

and get again the best reply functions in the politician's type space:

αP �

a = � M
b � M

a

2� M
b � � M

a
if � M

b � M
a

2� M
b � � M

a
< αa and αP �

a = αa otherwisefor country a.

αP �

b = � M
b � M

a

2� M
a � � M

b
if � M

a � M
b

2� M
a � � M

b
< αb and αP �

b = αb otherwisefor country b.
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Figure 5.2: SimultaneousDelegation- Asymmetry

Thesefunctions have an interesting property. They aresymmetric around the bisecting

line. And, if one neglectsfor a moment the restriction that αP �

a=b < αa=b , we can see

that for αM
a = αM

b , i.e. perfectly symmetrical countries, they coincidefor positive values

of αP �

a=b. If however αM
a 6= αM

b they do not intersect at all, i.e. there does not exist an

equilibrium in pure strategies.We will treat thosetwo casesseparately.

We start with the genericcasewhere countries' mediansdi�er in their valuation, i.e.

αM
a 6= αM

b . Without lossof generality we focus on the casewhere αM
a < αM

b . In this

casewe canuseour above derived resultsand �nd that the unique intersectionof the best

responsefunctions is given by the point whereαM
b delegatesto his most radical option,

αP �

b = αb , and αM
a accommodates by choosing αP �

a = � b� M
a

(2� b� � M
a ) . It is interesting that

we get this result of extreme polarization independent of the di�erence in the median

types, i.e. initially only marginal di�erences are drastically ampli�ed and lead to very

asymmetric equilibria.

Proposition 7 If countries are asymmetric, i.e. αM
a < αM

b (w.l.o.g.), there is a unique

equilibrium characterized by αM
b delegating to αP �

b = αb , i.e. as radically as possible,and

αM
a accommodating and delegating to αP �

a = � b� M
a

(2� b� � M
a ) . This polarization is independent

of the degree of the countries' asymmetry.
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Figure 5.3: Asymmetry - No Equilibrium

Note that even if country b can delegatevery extremely, i.e. αb ! 1 , we get country

a still delegatingnot to the lowest type.

Lemma 8 For αb ! 1 we �nd that αP �

a convergesto αM
a /2 .

Note that non-delegatedrent seekingpredicts asymmetricequilibria aswell, if the rent

seekersvaluation of the rent is di�eren t. It is easyto show however that even in this case

the asymmetry will be more pronouncedin the caseof delegatedrent seeking.

Note however, that this equilibrium was sort of forced by the fact that we restricted

the support to αP �

b � αb . If we allow for unboundedsupport this equilibrium ceasesto

exist and we do not �nd a pure strategy equilibrium12 (seeFigure 5.3).

Lemma 9 If the support of α is not bounded by α there exist no pure strategy equilibria.

12We 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

moment we really go to the limit of � ! 1 the nature of the (mixed strategy) equilibrium would change

non-continuously.
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However, asthe existenceof an in�nitely radical citizen seemsto be not the empirically

most relevant casewe neglect this particularit y in the remainder of the analysis and

assumethat there exists a maximum type α.

5.6.1 Aggrega te Waste under Delega tion and No Delega-

tion

Now we are going to analyzewhether there is an e�ect of delegationon social welfare.

We comparewhether aggregatewastedi�ers in a situation wheredelegationis possibleas

comparedto a situation wherethe mediantype himself acts. Recall that aggregatewaste

in the latter casecan be written as m�
a + m�

b = R
� M

a � M
b

� M
a + � M

b
. In the caseof delegationwe

have seenabove that equilibrium wastealways is given by m�
a + m�

b = R � M
a
2

13.

Now we comparetheseby subtracting the two expressionsand checking the sign.

sgn[R
αM

b αM
a

αM
b + αM

a
� R

αM
a

2
] = sgn[

2αM
b αM

a � αM
b

�
αM

b + αM
a

�

(αM
b + αM

a ) 2
]

= sgn[αM
b αM

a � αM
b αM

b ]

= sgn[αM
a � αM

b ]

> 0

This leadsus to the following proposition.

Proposition 10 The possibility of delegation leadsto social improvementdueto a reduc-

tion in aggregatewastein the caseof asymmetric countries.

Again this result is due to the (by delegation extremely pronounced) asymmetry of

the equilibrium. A standard result in contest theory is that more asymmetric equilibria

imply less waste as the \race is decided before the start". We term this allocation a

secondbest allocation given that it is not possibleto eliminate rent seekingcontests asa

13We get that by noting that � M
a < � M

b . Thus we know � P �

b = � b , and � P �

a = αbαM
a

(2αb � αM
a ) which leads

to m�
a + m�

b = R αM
a
2 .
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whole. This may imply interesting policy implications for designingoptimal contests as

a social planner interestedin reducingthe amount of resourcesspent in rent seekingwho

is not able to eliminate the rent or to suppressthe competition 14 still can try to design

the structure of the contest such that groupsare able/forced to delegate.

5.7 Simul t aneous Delega tion - Symmetr y

In the non genericcasewhereαM
a = αM

b = αM countries are perfectly symmetric in terms

of the technological prerequisitesand the preferencesof the median citizen. In this case

there exists a continuum of equilibria as the reaction function coincide(as noted above)

(SeeFigure 5.4).

Proposition 11 For αM
a = αM

b a continuum of equilibria exists in the simultaneous

delegation game.

There is no a priori reasonwhy one of theseequilibria 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 country a's median receives

in them. From that we can seewhich equilibrium this agent would chooseif he had the

power to determinewhich equilibrium should be played.

As a �rst step we write m�
a and m�

b as functions of αP
a :

m�
a = R

�
2αP

a αM �
�
αM

� 2
�

4αP
a

and m�
b = R

�
αM

� 2

4αP
a

14It might indeed be di�cult, if not impossible to eliminate rents in an economy. The same is true

for the suppressionof rent seeking activities which can take numerous di�eren t visible and invisible

forms. Mueller(1989) points out, that \ren ts are omnipresent. They exist whenever the information and

mobilit y asymmetriesimpedethe 
o w of resources.They exist in private good markets, factor markets,

assetmarkets and political markets. Where rents exist, rent seekingcan be expected to exist."
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Figure 5.4: Symmetry - Continuum of Equilibria

.

Usingthis expressionsandusingthat αM
a = αM

b = αM wecanwrite the utilit y of country

1's medianvoter asuM
a = 1

2RαM �
R(� M )2

4� P
a

. Wecaneasilysee,that this expressionstrictly

increasesin αP
a and reachesa maximum at αP

a = αa .

Lemma 12 Country a median prefersmost the equilibrium where hedelegatesto his most

radical option αa .

This result parallels the analysisof our sequential casewhere it 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 social planner's perspective. Thus we compare the

equilibria with respect to the aggregatewaste, i.e. the sum of the resourcesinvestedin

the contest. To do so we again expressm�
a and m�

b as functions of αP
a and use the fact

that αM
a = αM

b = αM . Thus we get for the aggregatewaste m�
a + m�

b = R � M

2 which is

constant. Thus we can state the following Lemma.
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Lemma 13 The aggregatewasteis constant for all equilibria.

As there is no initial di�erence to be ampli�ed delegationapparently loosesits bite in

the symmetric case.

5.8 Extensions

5.8.1 Countries with Differing Budgets

This �rst extensionis merely an observation. If we look at the mediancitizens' problems

uM
a = αM

a R
ma

ma + mb
+ (Ba � ma)

uM
b = αM

b R
mb

ma + mb
+ (Bb � mb)

we seethat we can allow for the budgetsto di�er. However due to the structure of the

problem thesebudgetsdo not show up in the �rst order conditions. As the valuesof m�
a

and m�
b are de�ned as absolutevaluesthey are independent of the available budget.

If we are now willing to accept the share of GDP spent on military as an empirical

measureof country radicalization our model generatesthe commonlyobserved result that

smaller/poorer countries spend a larger shareof their budget on their military . This is

admittedly due to the primitiv esof our model aswe do not control for (dis-)economiesof

scalein the provision of the public good. However it is reassuringthat the simple model

delivers this empirically backed stylized fact.

Lemma 14 Richer countries tend to be lessradicalized.

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

ka and kb in providing the public good. A higher value for ka=b expresseshere a higher
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opportunit y costof resourcesspent in the contest asmoreof the public good consumption

is foregone.

uM
a = αM

a R
ma

ma + mb
+ ka (Ba � ma)

uM
b = αM

b R
mb

ma + mb
+ kb (Bb � mb)

The analysis is basically the sameas above and leads to equilibrium expensesin the

contest given by

m�
a = R

�
� P

a
ka

� 2 �
� P

b
kb

�

��
� P

a
ka

�
+

�
� P

b
kb

�� 2 and m�
b = R

�
� P

a
ka

� �
� P

b
kb

� 2

��
� P

a
ka

�
+

�
� P

b
kb

�� 2 .

Using that we cansolve for the best responsesin the politician type space,againsimilar

to above:

αP �

a =
kaα

P
b αM

a

2αP
b ka � αM

a kb
and αP �

b =
kbα

P
a αM

b

2αP
a kb � αM

b ka
.

Now performingcomparativestatics with respect to the e�ciency of public goodsprovi-

sion,ka=b , leadsus to concludethat an increasein the e�ciency of public good provision,

e.g. better developed 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.

@(� P
a )

@ka
= � αM

a αP
b

kb� M
a

(kb� M
a � 2ka � P

b )2 < 0 (analogousfor country b)

Proposition 15 Better developed countries tend to delegate lessradically.

5.8.3 Costl y Concessions

In the literature on delegatedbargaining15 the actual bargaining can be delegatedto

agents who have di�ering costsof taking back an initial demand. The higher this cost,

15SeeMutho o (1999) for a comprehensive survey.
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the more credible the initial commitment is. I.e. by delegating to an agent with high

costsof concedingonecan ensurea high shareof the pie.

In our context Mo (1995) analyzedthe question how much decisionauthority to give

to a delegate.In the US for someinternational issuesdomesticinstitutions retain a veto

right to overrule presidential decisions.One could include this feature in our model and

would again get somesort of a theory of domestic institutions. However in our basic

model one would expect that one wants always an as strong as possiblecommitment in

the delegationdecision.

5.8.4 Bundling of Issues

We have only looked on one dimensional issues. In reality one can observe that quite

commonlyseveral issuesarebundled and rent seekingtakesplacein several dimensionsat

once. Now an normative analysiscould be applied what kinds of issuesshouldbe bundled

or kept separatelyrespectively. Should the social planner put together issueswhereboth

parties have similarly high valuations, or should shetry to createan already asymmetric

initial situation to start with by bundling di�eren tly valued issues?

5.8.5 Endogenous Specializa tion

Another question related to the analysisof multidimensional issuesis the questionwhat

kind of delegategroupswill sendinto a contest if the delegatehasto contest simultaneously

for several issues.In a model with two separateissues1 and 2 we expect that delegation

will lead to \endogenousspecialization", meaningthat onecountry will electan politician

very keenon issue1 and moderate on issue2 whilst the other country will elect just the

other way around, in that way coordinating on their respective claims. The exactanalysis

of this problem may be very interesting in a �eld next to public choice,namely Industrial

Organization.

Consider a situation where two �rms compete in two di�eren t product markets. By

hiring a managerwho is clearly in favor of oneof the markets (thusmoreinclined to spend
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moneyon R&D or advertising in this market) the two �rms canavoid intensecompetition

onboth marketsandboth securethemselvestheir market with barelychallengedmonopoly

rents. If the samelogic as in our model applieswe hope to get alsoa unique equilibrium

in which initial di�erences are ampli�ed 16.

The decisionwhat CEO to hire is generally consideredto be an important signal for

markets. Recent examplesarethe DeutscheBank who setclearsignof their orientation to

investment banking when making JosefAckermann their new CEO in 2002or Ford who

hired the former BMW managerWolfgangReizle for their \Premium Group" in 1999.

5.9 Conclusion

This chapter presented a simple model of delegation in contests. We have shown that

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

This canbe due to two factors. In the sequential game,the asymmetrywassimply due to

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

group could secureitself a higher shareof the expected rent. Even in the simultaneous

gameasymmetry is likely to arise although for di�eren t reasons. Here we found that a

median group member that is only slightly more radical than her opponent in the other

groupwill decideto give the rent seekingpower to its most radical and aggressivemember.

The other group's median accommodates by delegatingto a rather moderate politician.

Thus initial asymmetriesare ampli�ed by delegation. Further we showed that delegated

rent seekingimplies by its asymmetry that lessresourceswill be spend in the contest than

under non-delegation.

If one is willing to go someway in interpreting our model one could interpret the US

electingthe hawkish Ronald Reaganin 1981being followed by dovish Mikhail Gorbachev

coming into power in the USSR in 1985as being consistent with the predictions of our

sequential model.

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

16An exampleof a somewhatrelated reasoningfor intra-�rm con
icts can be found in Rotemberg and

Saloner(1995).
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model identi�es not only the circumstancesunder which the median group member will

be decisive, but although to whom he wants to delegatethe decisionand what resource

spending in the rent seekingcontest this implies. Finally, our model predicts extremely

asymmetricspendingof both groupsin the rent seekingcontest. Taking that into account

it should be possible to test the model of delegatedrent seekingagainst conventional

modelsof 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 choice as in other �elds such as Industrial Organization. We believe

that this avenue is an interesting oneand worthwhile to pursue.
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5.10 Appendix

5.10.1 Deriv ation of Reaction Function f or General Con-

st ant Returns to Scale Contest Success Function

Utilit y of country a citizen

ua = αi
aR

� ma
� ma + � mb

+ (Ba � ma)

Utilit y of country b citizen

ub = αi
bR

� mb
� ma + � mb

+ (Bb � mb)

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

m�
a =

p
Rαi

aπmbp
θ

�
mbπ

θ
and m�

b =
p

maRβθ
p

π
�

maθ

π

and derive the equilibrium spending

m�
a = R

αi
b (αi

a)2
θπ

(αi
bπ + αi

aθ)2 and m�
b = R

(αi
b)

2
αi

aθπ

(αi
bπ + αi

aθ)2 .

The problem of the median citizens in countries a and b is given by

max
� P

a

ua = αM
a R

θma

θma + πmb
+ (Ba � ma)

max
� P

b

ub = αM
b R

πmb

θma + πmb
+ (Bb � mb)

or using the equilibrium valuesfor m�
a and m�

b as

max
� P

a

R
αM

a

�
αP

a

� 2
θ2 + αM

a αP
a αP

b θπ � αP
b

�
αP

a

� 2
θπ

(αP
b π + αP

a θ)2

max
� P

b

R
αM

b παP
b αP

a θ + αM
b (β)2 π2 �

�
αP

b

� 2
αP

a θπ

(αP
b π + αP

a θ)2 .
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Again we can derive the reaction functions in the politicians type space

αP �

a =
παM

a αP
b

2παP
b � θαM

a

αP �

b =
θαM

b αP
a

(2θαP
a � παM

b )

which are qualitativ ely equivalent 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 optimalit y of delegatingto αa if αP
b < � i

a � a

(2� a � � i
a ) .

For αP
b 2

h
� i

a
2 , � i

a � a

(2� a � � i
a )

i
the optimalit y is shown by checking that left of the reaction

function, i.e. for αP
a < � i

a � P
a

2� P
a � � i

a
utilit y is strictly increasingin αP

a .

The derivative @u
@� P

a
is given by

∂u

∂αP
a

=
RαP

b

(αP
a + αp

b)3

�
αi

aα
P
a + αi

aα
P
b � 2αP

a αP
b

�
.

Thus we know that

sgn(
∂u

∂αP
a

) = sgn(αi
aα

P
a + αi

aα
P
b � 2αP

a αP
b ).

Left of the reaction function it holds that αP
a = k � i

a � P
a

2� P
a � � i

a
for k < 1.

Plugging this in givessgn( @u
@� P

a
) = +1 for k < 1.

For β 2 (0, � i
a

2 ] we repeat the exercise:

∂u

∂αP
a

=
RαP

b

(αP
a + αp

b)3

�
αi

aα
P
a + αi

aα
P
b � 2αP

a αP
b

�
.
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Thus again we know that

sgn(
∂u

∂αP
a

) = sgn(αi
aα

P
a + αi

aα
P
b � 2αP

a αP
b ).

Now we check for αP
b < � i

a
2 , i.e. αP

b = k � i
a

2 for k < 1 that utilit y is strictly increasingin

αP
a .

sgn(
∂u

∂αP
a

) = sgn

�
αi

aα
P
a (1 � k) + αi

a
kαi

a

2

�
= +1

As utilit y is strictly increasingin αP
a it is optimal to choosein thesecasesαP

a = αa.

5.10.3 Utility Comparison in the Sequential Mo ve Game

Without lossof generality we assumethat the country a politician moves�rst. From the

analysiswe know that αP �

a = αa and αP �

b = � a � M
b

2� a � � M
b

.

The utilit y of the �rst mover is (after using our results on m�
a and m�

b) given by

ua =
RαM

a

�
αP

a

� 2
+ RαM

a αP
a αP

b � R
�
αP

a

� 2
αP

b

(αP
a + αP

b )2 + Ba.

The utilit y of the secondmover is (after using our results on m�
a and m�

b) given by

ub =
RαM

b

�
αP

b

� 2
+ RαM

b αP
a αP

b � RαP
a

�
αP

b

� 2

(αP
a + αP

b )2 + Bb.

Now useαP �

a = αa and αP �

b = � a � M
b

2� a � � M
b

and assumeBa = Bb = B.

ua = B +
αa

3R
�
αa + � a � M

b
2� a � � M

b

� 2

ub = B +
αa

3R
�
αa + � a � M

b
2� a � � M

b

� 2

�
αM

b

� 2

(2αa � αM
b )2

Now it is easily seenthat ua > ub whenever
�
αM

b

� 2

(2αa � αM
b )2 < 1

For αa su�cien tly large, i.e. αa > 2αM
b , this is always true.



Chapter 6

A brief Sur vey on Over confidence

The chance of gain is by every man more or lessovervalued, and the chance

of loss is by most men undervalued.

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

6.1 Intr oduction

The widespreadpresenceof overcon�dence- in various forms - is a well understood and

basically unchallengedfact. Several incidencesof psychological trivia stem from the �eld

like Svenson's(1981) study showing that 80% of drivers in Texasbelieve their driving

abilit y is aboveaverageor 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 depressive

peoplehave the most realistic self perception.

6.2 Over confidence in Psychology

While in the Economicsand Financeliterature only recently researchersbecameinterested

in the analysisof causesand consequencesof overcon�dencethere have beenstudies on

91



92 CHAPTER 6. A BRIEF SURVEY ON OVER CONFIDENCE

the issuein psychology for a long time. Thesebasically try to document the presenceand

the form of this cognitive bias using mostly data from interviews and surveys,partly also

from experiments.

In this literature there is an array of phenomenathat comesunder the commonlabel

of overcon�dence,like too narrow con�denceintervals, selfservingbias, illusion of control

and overoptimism.

In psychological studies it is well documented that people tend to overestimate the

precisionof their predictionsof uncertainevents. E.g. in Fischho�, Slovic andLichtenstein

(1977)or in Alpert and Rai�a (1982)it is found that peoplenamedramatically too narrow

con�dence intervals for their estimates. Russoand Shoemaker (1992) �nd this also for

their study of professionalmanagerswho perceive their judgement 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 account their successmainly on their own abilit y 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 control. Langer (1975) �nds

evidencefor it when she�nds that peoplestrongly prefer lottery tickets that they picked

themselvesas comparedto randomly assignedones. Fleming and Darley (1986) look at

dice throwing experiments and �nd there, too, that players tend to believe that they

could control the dice's outcome. Finally this phenomenonis documented also in the

businessworld wherestudiesby Langer (1975),Weinstein (1980)and March and Shapira

(1987) show that CEOs who have chosenan investment project are likely to feel illusion

of control and to strongly underestimatethe likelihood of project failure.

The last phenomenonsubsumedunder the label of overcon�denceis overoptimismwhere

peoplebelieve favorableevents to be morelikely than they actually are. Alpert and Rai�a

(1982), Buehler, Gri�n, and Ross(1994), Weinstein (1980) and Kunda (1987) �nd that

people think 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 abilit y as comparedto others.
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Already early on psychologistsunderstood the possibleimportanceof their �ndings for

businessesand started studying the phenomenain this environment. Kidd and Morgan

(1969) found that electric utilit y managersconsistently underestimatedthe downtime of

generating equipment. Larwood and Whittak er (1977) studied a sample of corporate

presidents and found them to be unrealistic in their predictions of success.Cooper, Woo,

and Dunkelberg (1988) look at entrepreneurswho overestimatetheir chancesof success

with their business. In their sampleof 2994entrepreneurs81% believe their chancesto

survive are better than 70%and 33%believe they will survive for sure. In reality 75%of

new ventures did not survive the �rst 5 years.

Frank (1935)and Weinstein(1980)provide evidencethat peopleareespecially overcon-

�den t 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 sincehis compensationcontract ties personalwealth to the company's stock

price and, hence,to the outcomesof corporate investment decisions.

6.3 Found ations

The abovesectionhasshown that the several formsof overcon�dencearewell documented

by psychological studies. Following a Friedman{type argument it appears that agents

exhibiting overcon�denceor overoptimism even in market environments (like the many

businessexamplesabove have shown) are at odds with a rational actor using Bayesian

techniquesto processinformation. The latter is supposedlythe typebestequippedto pass

the competitiv e market test. Thus recently there were several attempts to explain the

presenceand survival of overcon�dent typesin an economicframework and environment.

Van den Steen(2002)and Compte and Postlewaite (2004)analyzethe possiblereasons

for self serving biasesleading to overcon�dence. Van den Steen (2002) derives it from

di�ering priors. Agents start out holding di�eren t priors. Dependent on the belief there

is an optimal action (which can be observed by all agents) to be taken. If an agent is

successfulhe will think his right action choicewas the causewhilst he will assignothers'

successto luck. In e�ect he endsup with an explanation for overcon�dencewith respect
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to own abilit y and with self servingbias.

Compte and Postlewaite (2004) look at a situation where they assumethat optimism

per seincreasesperformanceand �nd that it is optimal to distort information processing

such that successesare regardedas being due to own abilit y as overoptimism increases

the welfareof agents.

Brunnermeier and Parker (2004) take a very di�eren t approach. In their normative

model agents have to trade o� current well being- which canberaisedby overly optimistic

estimates of the probability of good future events - 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�eren t vein evolutionary approachesstudy the chancesof survival for overcon-

�den t types. Heifetz and Spiegel(2001) employ such an evolutionary approach. In their

dynamic evolutionary model they show that rational Bayesianplayersare not a necessary

consequenceof evolution but that genericallyoptimism will survive. In their model the

bias helps to commit to a higher degreeof e�ort and thus givesan advantage.

Although they alsolook at evolutionary dynamics,Bernardoand Welch (2001)focuson

anotheraspect. They look at an economy whereprivate information is ine�cien tly under-

usedas the agents are predominantly herding. Thus no new information is generatedby

experimenting agents. In their modelan overcon�dent \entrepreneur" whounderestimates

the risk of his action is willing to takea chanceand experiment. Thusovercon�dencehelps

to provide a public good, namelynewinformation about businessopportunities. Therefore

groupswith (moderately) overcon�dent membershavean evolutionary advantage. On the

onehand groupselectionworks in favor of overcon�dencewhilst individual selectionworks

against it asovercon�dent entrepreneursdie more often due to their too risky endeavors.

The social optimum tradeso� the informational externality provided by the entrepreneur

against the attrition, i.e. higher death rates of entrepreneurs.

Hvide (2000) also makesa quasi evolutionary argument. In his model overcon�dence

servesasa commitment devicein bargaining. As agents are overly optimistic about their

own abilities they overestimate their outside option. He calls overcon�dence therefore

\pragmatic beliefs" as they are most useful to an agent.
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Closely related to evolutionary approaches are tournaments, as evolution can be in-

terpreted as a sequenceof tournaments whereprizesare higher o�spring rates. Another

approach is taken by Goel and Thakor (2002) and by Kr•ahmer (2003). They show that

overcon�dence enhancesthe chancesto succeedin tournaments or contests. Goel and

Thakor (2002) look at managerswho perceive their situation to be lessrisky than it actu-

ally is. Now groupsof managerswith performancepay competein promotion tournaments

wherethe most successfulagent 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 managersaremorewilling

to take the risk and are ceterisparibus more likely ending up winning the promotion.

Kr•ahmer (2003) looks at a sequenceof contests where e�ort and abilit y are comple-

ments. In this setting a better belief about one's own abilit y leads to exertion of more

e�ort and thereforea higher chanceof winning. Successin a contest leadsto a positive

updating of the belief about own abilit y and to a still better belief about this abilit y. This

in turn giveshigher chancesof winning future contests. He can show that even with an

in�nite horizon only incomplete learning of true abilit y may occur and overcon�denceis

likely to persist. Moreover we can seethat initial overcon�denceenhancesthe chancesof

a player to succeed.

6.4 Applica tions in Finance

Finance was the �rst �eld of economicsto employ overcon�dence in 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 a model a la Kyle (1984,1985).In modelsof this type trading volumedependson

signal precisionand thus hiring overcon�dent fund managerscan serve as a commitment

deviceto trade moreaggressively. They show that overcon�denceis unilaterally bene�cial

but the funds end up in a prisoner'sdilemma type 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 designedincentiv e scheme.

Daniel, Hirshleifer, and Subrahmanyam (1998) look at markets with overcon�dent in-

vestorsand �nd that under this assumptionthere is under-reactionto public information.

Gervaisand Odean(2001)developa model whereovercon�denceemergesendogenously

assuccessis attributed to own abilit y whilst failure is not. They �nd that morecon�dent

traders trade more. However, taking a dynamic perspective they show that over time

overcon�dent traders convergeback to a realistic assessment of the situation. It is im-

portant to note that though overcon�denceis associated with wealth it is not its cause.

Wealthier traders are successfultraders who are, due to their previoussuccess,overcon-

�den t. They develop three hypothesesthat are all backed by the data. First, periods

of market increaseswith many successfuland 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 pro�ts. This is con�rmed by Barber and Odean(2001). Third, the highest degree

of overcon�dencecan be found by young successfultraders. Those tend to trade more.

This is again consistent with Barber and Odean(2001)1.

6.5 Applica tions in other Fields

There areseveral papersusingovercon�dencein other �elds aswell. Manove (1995) looks

at a dynamic context and shows that overcon�dent entrepreneurswho overestimatetheir

successprobability allocate resourcesine�cien tly but may be more willing to exert e�ort

or accumulate morecapital asthey overestimatefuture returns. In the long run they may

survive even in 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 standardscreeningmethodsdo not havebite anymoreasin fact bad

1Interestingly for the analysis in the next chapter Barber and Odean (2001) moreover �nd that ob-

servable characteristics can help in predicting a person'sdegreeof overcon�dence as they �nd that men

are more prone to overcon�dence than women.
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entrepreneursactually think that they have great projects. This leadsto too conservative

banking and an additional welfare loss.

Schultz (2001) addressesin a non{technical paper the point that despite dramatic

progressin consumerresearch product failure rates have remained on a high level. He

arguesthat overcon�dencemight account for the fact that managersconstantly overesti-

mate the successchancesof their (pet) projects which leadsto constantly high product

failure rates despitebetter marketing research techniques.

Roll (1986) usesCEO overcon�denceto explain why many mergersare ex{post value

destroying. He arguesthat managersare too optimistic about the performanceof their

acquisitionsas they 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 successof a certain

type of projects as vision. Similar to Rotemberg and Saloner(2000) this vision enhances

lower tier workers' incentiv es as they can be more con�dent that their projects will be

approved if they are of the right type. Van den Steenalso addressesthe issueof sorting

and �nds that visionary managerswill attract workerswith a preferencefor the manager's

pet projects.

Malmendier and Tate (2003)and Malmendier and Tate (forthcoming) look at a sample

of 477Forbes500 companiesfrom 1980to 1994. They construct an instrument to control

for CEO overcon�dence where they use information on the CEOs stockholding in own

company stock. Interestingly for the analysis in the next chapter they �nd that CEO

overcon�dencecan be well predicted by observable characteristics like an MBA degree,

the birth cohort, military service,etc.

In Malmendier and Tate (2003) they show that overcon�dent CEOs do more mergers

as they overestimatetheir successprobability due to their misperception of own abilit y.

Thesemergersare value destroying. They can further show that this behavior is most

common in �rms with a lot of free cash
o w as there is lessof a market corrective bal-

ancing the CEO's overcon�dence. In Malmendier and Tate (forthcoming) the investment

behavior is analyzed. As overcon�dent CEOs overestimatethe return of their investment

projects they invest too aggressively. Again this e�ect is morepronouncedin �rms with a
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lot of free internal cash
o w as there the market corrective is missing. They �nd all their

hypothesescon�rmed in their data.

Finally, Dubra (2004) looks at the role of overcon�dence in a labor market search

problem and �nds that overcon�dent agents tend to search longer as they overestimate

the chancesto �nd a better o�er.

All the above papershave focussedon the downsideof overcon�dent agents. But there

are also a coupleof 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 perceive their situation to be lessrisky.

In this framing overcon�dence is bene�cial for a �rm as the risk aversemanagers'pref-

erencesare better aligned with the risk neutral �rm owners' preferences. In the same

vein is Gervais, Heaton, and Odean (2004). There the risk aversemanagershave to be

given stock options to provide them incentiv es to maximize expected �rm value. If a

manageris overcon�dent he has to receive lessstock options to chooseoptimal projects,

i.e. overcon�dencelowers agencycosts. Moreover they argue that giving theseovercon-

�den t managersthe samelevel of stock options inducesexcessive risk taking and is thus

counterproductive. In their model monetary incentiv esand overcon�denceare therefore

alternative solutions to the underlying agencyproblem.

Ando (2004) analyzesthe role of overcon�dencein contests. He models the contest as

an all pay auction wherean agent may overestimatehis own abilit y which is interpreted

as the agent's valuation in standard auction terminology. This leadsto more aggressive

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 underestimate the opponent's abilit y. Under this

speci�cation low abilit y players increasetheir e�ort but high abilit y playersdecreaseit.

Gervais and Goldstein (2004) look at a team production problem with complementari-

ties. Oneof the team membersnow is overcon�dent, i.e. overestimateshis own productiv-

it y. Thus it is optimal for this agent to exert more e�ort ashis perceived marginal return

is higher. The other team members anticipate this and due to the technological comple-

mentarities they alsoincreasetheir e�ort. Thus overcon�denceof team members leadsto
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a more e�cien t outcome. Looking at the problem in a dynamic perspective the higher

output is interpreted by the overcon�dent agent asa signal for his own high abilit y ashe

doesnot take into account the e�ect that the other's have exertedmore e�ort due to his

overcon�dence. Thus there is only imperfect learning of true productivit y 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 commitment value a �rm can extract

from hiring an overcon�dent managerand thusgain a competitiv e edgein product market

competition.
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Chapter 7

A Stra tegic Rationale f or

Over confident Mana gers

7.1 Intr oduction

In 2000, Steve Ballmer succeededthe comparatively modest Bill Gates as Microsoft's

CEO. Ballmer is famousfor his \frigh teningly enthusiasticstyle" and \blatan t 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 systemLinux becameincreasingly im-

portant and gained market shareespecially amongstprofessionalusers. Thus Microsoft

waschallengedon its coremarket for operating systems,the basisof its dominant market

position. In the faceof the antitrust lawsuits it was hard for Microsoft to useobservable

contracts to commit to �gh t hard for its dominant position asthe courtscould takeo�ence

of that. However, relying on Steve Ballmer's personalcharacteristics remaineda viable

option.

Recent papersby Malmendierand Tate (2003)and Malmendierand Tate (forthcoming)

aswell asnumerousstudiesin organizationalbehavior and psychology suggestthat exec-

utivesare especially prone to overcon�dence1. Most of thesestudies �nd that managers

1Cf. e.g. Langer (1975), Weinstein (1980), or March and Shapira (1987) and the previous chapter for

101
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with this trait take value{destroying actions. But why do �rms hire managerswho are

apparently not the right type to deal with businessas they misperceive the true envi-

ronment? This is even more surprising as Malmendier and Tate's studies suggestthat

overcon�denceis an observable characteristic.

There have beenseveral attempts to highlight the upsidesof overcon�dent managers

but those focussedon intra{�rm issues2. This paper suggestsanother interpretation: It

might pay for a �rm to hire an overcon�dent managerfor strategic reasons.By hiring such

an \irrational" type the �rm cancommit to act di�eren tly in product market competition

and it might try to usethis to get a competitiv e edgeover its competitors3.

We analyze two duopoly models capturing the polar casesof Bertrand and Cournot

competition wherethe �rms have the opportunit y to carry out cost reducingR&D before

they enter into product market competition. In the Bertrand model the R&D stage is

modelledasa tournament, following Lazearand Rosen(1981)or Lazear(1989),wherethe

winner of the tournament wins the market. An overcon�dent manager,however, thinks

the tournament is biasedin his favor and relaxeshis e�orts. By delegatingto overcon�dent

managersthe �rms can escape the rat race nature of these R&D tournaments. In the

Cournot model I follow Brander and Spencer (1983) who were the �rst to analyze the

strategic e�ects of R&D on later competition 4. The overcon�dent managerhereexpects

the product market to be morepro�table than is the true expectedvalue. Overcon�dence

helps to commit to more aggressive R&D.

As opposedto the literature on contractual strategic delegationwe �nd that - under

somequali�cations - both in price and in quantit y competition an overcon�dent manager

can improve 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 comprehensive 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 classic literature on strategic

delegation, e.g. Vickers (1985), Fershtman (1985), and Fershtman 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 contract away from pro�t maximization. However, 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 discussesseveral possibleextensionsand Section 5 concludes. The Appendix

contains somederivations.

7.2 Competition in Prices

7.2.1 The Model

We are looking at two �rms competing in prices. Products are not di�eren tiated, thus,

consumersbasetheir decisionssolelyon the prices. The marginal production cost of �rm

i, with i = 1, 2, equalsCi = ci � θi � εi , whereθi 2 [0, ci ] is agent i's cost reduction e�ort

and εi is a noiseterm, which is i.i.d. acrossplayers and distributed accordingto G(�) on

[� �ε, �ε]5. This R&D technology resembles a tournament 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 γ(θi ) with γ0(�) > 0 and γ00(�) > 0.

There is a unit massof consumerswith valuation v > max[c1, c2] . Overcon�dence

is modelled as the managerbelieving that his product is vertically di�eren tiated by ki

(with ki 2 R+ ) againsthis opponent's product. Thus he can chargea mark up of ki 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 tournament terminology, both managersbelieve the tournament

is biasedin their favor.

The timing of the model is as follows:

t = 0 The �rms simultaneouslyhire possiblyovercon�dent managers.

t = 1 The managerssimultaneouslydeterminetheir cost reduction investments θ.

t = 2 The actual production costsCi are realizedand observed.

t = 3 The �rms compete in prices.

5To avoid Ci < 0 assumethat ci 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 backward

induction.

In the Bertrand Competition stagein t = 3 the pro�ts are given by

πi =

(
Cj � Ci � γ(θ�

i ) if Ci < Cj

� γ(θ�
i ) otherwise

.

Note that thesepro�ts are independent of the absolutecost level but only depend on

the di�erence. Thus, �rms would like to spend as little on R&D aspossible.In the R&D

investment stagein t = 2 the possiblyovercon�dent managerbelievesthat consumerswill

buy his �rm's product as long aspi � pj + ki .

The manageris interestedin winning the market as this allows the �rm to stay in the

market. This giveshim private bene�ts B which canbe thought of aspromotion prospects

or bene�ts of control 6.

Thus, the �rm 1 managermaximizes

max
� 1

Pr(c1 > c2 + k1)B � γ(θ1)

( )

Pr(ε2 � ε1 < c2 � θ2 � c1 + θ1 + k1)B � γ(θ1).

Let z � ε2 � ε1 be the convoluted distribution. z is distributed accordingto H(z) with

z 2 [� 2�ε, 2�ε]. As standard in the tournament literature we assume

1) E(z) = 0

2) 8ẑ : H(ẑ) = 1 � H(� ẑ)

Assumptions 1 and 2 imply that z is symmetrically distributed around 0. They are

satis�ed e.g. if the ε are normally or uniformly distributed.
6One could also think of it as a simple bonus contract which would be the optimal contract if staying

in or exiting the market is the only veri�able performancemeasure.
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Thus the �rst manager'sproblem can be written as

max
� 1

H(c2 � θ2 � c1 + θ1 + k1)B � γ(θ1).

Manager1's optimal choicedependson which action he thinks manager2 will choose.

I assumethat manager1 thinks he is advantaged and believes that agent 2 agreeswith

1's perception7. Thus, manager1 thinks that the �ctitious manager2 maximizes

max
� 2

Pr(c2 � θ2 � ε2 < c1 � θ1 � ε1 � k1)B � γ(θ2)

( )

max
� 2

f 1 � H(c2 � θ2 � c1 + θ1 + k1)gB � γ(θ2)

The �rst order conditions of this gamecan be written as

h(c2 � θ2 � c1 + θ1 + k1)B � γ0(θ1) = 0

h(c2 � θ2 � c1 + θ1 + k1)B � γ0(θ2) = 0.

Dividing them yields

γ0(θ1)
γ0(θ2)

= 1.

Remember that manager2 is here only sort of �ctitious. The above calculations give

the standard tournament result that equilibrium e�ort levels coincide,θ �
1 = ~θ�

2, where ~θ�
2

is the e�ort level manager1 believesmanager2 chooses.For manager2 we perform the

sametask and end up with the symmetric result θ�
2 = ~θ�

1.

Now considerthe casethat �rms are initially identical, i.e. c1 = c2. Using θ�
i = ~θ�

j in

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

γ0(θ�
i ) = h(ki )B.

From the symmetry assumptionson H (�) and h (�) it follows that e�ort decreasesthe

further ki is away from 0.

7This clearly violates Aumann's impossibility result on agreeingto disagree.However, this assumption

is quite common in the literature on overcon�dence. Cf. for exampleVan den Steen(2001).
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Wecanusethis whenanalyzingthe �rm's decisionat the hiring stage.Giventhe agents'

e�ort level �rm i now maximizesover the type ki . To easeexposition restrict attention

to the casewherethe cost of R&D investment is given by γ(θi ) = 1
2θ

2
i . The problemsfor

�rm 1 and 2 are given by respectively

max
k1

H[h(k1)B � h(k2)B][h(k1)B � h(k2)B] �
1
2

(h(k1)B)2

and

max
k2

f 1 � H(h(k1)B � h(k2)B)g[h(k1)B � h(k2)B] �
1
2

(h(k2)B)2.

The �rst order conditions for theseproblemsare

0 = h[h(k1)B � h(k2)B][h(k1)B � h(k2)B]h0(k1)B

+ H[h(k1)B � h(k2)B]h0(k1)B � h(k1)Bh0(k1)B

and

0 = h[h(k1)B � h(k2)B][h(k2)B � h(k1)B]h0(k2)B

+ f 1 � H(h(k1)B � h(k2)B)gh0(k2)B � h(k2)Bh0(k2)B.

Cancel out h0(ki )B and, since players are symmetric, focus on symmetric equilibria.

This imposesk1 = k2 which yields

h(0) � 0 + H(0) = h(k1)B

h(0) � 0 + 1 � H(0) = h(k2)B.

Note that due to our above assumptionson symmetry H(0) = 1
2. Thus, we get

h(k1) = h(k2) =
1

2B
.

We can seethat the θi a �rm wants to implement is una�ected by B asθi = B � 1
2B = 1

2.

Hencea symmetric equilibrium exists in which the optimal degreeof delegationis given

by the above equations.
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Figure 7.1: Convoluted Distributions

To ensureexistencewe have to assumeh(0) � 1
2B . h(0) can be thought of measuring

the importance of luck for the outcomeof the tournament. The higher h(0) is, the more

deterministic is the tournament. Thuswerequirethe tournament to dependnot too much

on luck.

Note that these equations do not uniquely characterize the exact equilibrium values

sinceh(�) is symmetric around 0 and thereforethere exist two valuesof ki satisfying the

conditionsabove. However, inspecting the secondorder conditionsof the problemensures

that delegationto an overcon�dent manager,i.e. ki > 0, will always occur8.

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 moment that the error terms εi are

uniformly distributed on [� �ε, �ε]. This gives a triangular density function h(�) as shown

in Figure 7.1. If the tournament 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 delegation is non-monotonic in the noisinessof the tournament. First, as the

R&D tournament gets lessnoisy the optimal degreeof delegation increases,then, from

somelevel onwards it decreasesagain.

To gain intuition, note that it is a standard result in tournament theory that e�ort

increasesif luck is less important for the outcome of the tournament. One then can

interpret our result as follows: Starting from a noisy situation and decreasingthe noise

increasesthe managers'e�ort levels. The �rms are interested in keepingR&D spending

down and thereforehire more overcon�dent managerswho are lessprone to spend much

e�ort. But the lessnoise is in the tournament, the more tempting it is to invest just a

little bit more to win the market almost certainly. In this situation it is too risky to stick

with a managerwho thinks he has a competitiv e edgeand be probably expropriated by

the opponent �rm.

Note that the basice�ect that delegationis most pronouncedfor an intermediate level

of noisinesscarriesover to moregeneralthan 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 technology becomeslessnoisy the optimal

degree of overcon�dence �rst increasesand then decreasesagain. Thus we should�nd the

most overcon�dent types in industries with moderately risky R&D technologies.

This concludesour analysisof price competition. In the next section we turn to the

caseof competition in quantities.
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7.3 Competition in Quantities

7.3.1 Model

Here we considera model where �rms compete in quantities. They facea linear inverse

demandp = a � b
P

qi . Before they enter the product market competition stage, �rms

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

marginal costsof production C by θi with θi 2 [0, C]9. Thus, �rm i's �nal marginal costs

of production are ci (θi ) = C � θi .

To easeexposition we assumethat a � C > 0, i.e. the market is initially pro�table.

However, R&D does not comefor free and the �rm has to bear a convex cost γi (θi ) =
1
2 (θi )

2 for cost reducing investments.

In an initial stagethe �rm has to 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

agents { maybe due to illusion of control { underestimatethe probability of bad events.

Here we assumethat in the initial stage,when the R&D investments have to be taken,

the market demandis not yet known. This is modelledasa lottery over di�eren t levelsof

a in the inversedemand,keepingb �xed. An overcon�dent managerunderestimatesthe

risk of low realizationsof a and thereforeexpects a higher expectedmarket size. Due to

risk neutrality, we can solely focuson the expectations10.

The managersthat arehired correctly perceivetheir opponents' beliefsabout the market

but do not adjust theirs accordingly. Thus we have againa model of di�ering priors as in

Van den Steen(2001) whereagents observe di�ering beliefsbut stick with their own.

However, oncethe true a has beenrealizedthe agents maximize pro�ts given the pre-

vious R&D investments. 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 neutralit y only the expected value matters, we suppressthis here to easeexposition.
10One could think of alternativ e ways to model overcon�dence. For examplewith respect to b or with

respect to the manager'scost reduction abilit y. However approaches along these lines turned out to be

not tractable.
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t = 0 Firms simultaneouslyhire a (possiblyovercon�dent) agent.

t = 1 The managerssimultaneouslydecideabout the R&D investment.

t = 2 The true market sizeis revealed.

t = 3 Firms compete in quantities.

7.3.2 Anal ysis

We are looking for a subgame-perfect Nash equilibrium and solve the game by back-

wards induction. In the product market competition stagethe managerssimultaneously

maximize �rm pro�ts by setting quantities. The �rms' problemsare given by

max
q1

� 1 = ((a � b (q1 + q2)) � c1 (θ1)) q1 �
1
2

(θ1)2

and

max
q2

� 2 = ([a � b (q1 + q2)] � c2 (θ1)) q2 �
1
2

(θ2)2 .

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

q�
1 =

a � C + θ1 � bq2

2b

q�
2 =

a � C + θ2 � bq1

2b
,

equilibrium quantities

q�
1 =

a � C + 2θ1 � θ2

3b

q�
2 =

a � C + 2θ2 � θ1

3b
,

and equilibrium pro�ts

� �
1 =

(a � C + 2θ1 � θ2)2

9b
�

1
2

(θ1)2

� �
2 =

(a � C � θ1 + 2θ2)2

9b
�

1
2

(θ2)2 .
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We usethesepro�ts in the R&D investment stagewheremanagersmaximize expected

pro�ts given their belief of the market sizeAi by simultaneouslychoosingθ1 and θ2. The

problemsare given by

max
� 1

� �
1 =

(A1 � C + 2θ1 � θ2)2

9b
�

1
2

(θ1)2

max
� 2

�
�

2 =
(A2 � C � θ1 + 2θ2)2

9b
�

1
2

(θ2)2 .

From the �rst order conditions we can solve for the reaction functions

θ1 =
4ea � 4C � 4θ2

(9b � 8)

θ2 =
4ea � 4C � 4θ1

(9b � 8)
.

Theseare now important for the optimal action of the �rm in the hiring stagewhere

�rms can decidewhether to hire an overcon�dent managerwith a belief Ai > a. For such

agents the reaction functions become

θ1 =
4A1 � 4C � 4θ2

(9b � 8)

and

θ2 =
4A2 � 4C � 4θ1

(9b � 8)
,

respectively. From thesewe can solve for the equilibrium valuesof θ �
i as functions of the

respective beliefsabout the market size:

θ�
1 =

48C � 36Cb � 32A1 � 16A2 + 36bA1

81b2 � 144b + 48

θ�
2 =

48C � 36Cb � 16A1 � 32A2 + 36bA2

81b2 � 144b + 48
.

Note that for A1 = A2 = a the equilibrium valuesboil down to

θ�
1 = θ�

2 =
(36b � 48)(a � C)
�
(9b � 8)2 � 16

� .
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The �rms' problem is to maximizeexpectedpro�ts by simultaneouslychoosinga man-

agerwith type Ai . The �rms' problemstake the form

max
A 1

� �
1 =

(a � C + 2θ1 (A1, A2) � θ2 (A1, A2))2

9b
�

1
2

(θ1 (A1, A2))2

max
A 2

� �
2 =

(a � C + 2θ2 (A1, A2) � θ1 (A1, A2))2

9b
�

1
2

(θ2 (A1, A2))2 .

As we have closedform solutions for θ1 (A1, A2) and θ2 (A1, A2), we can use them in

this problem. Plugging thesesolutions in and di�eren tiating the problems gives us the

reaction functions:

A1 = (24Cb� 32a+144 ab� 8bA2 � 18Cb2 � 198ab2+81 ab3)
160b� 216b2+81 b3 � 32

A2 = (24Cb� 32a+144 ab� 8bA1 � 18Cb2 � 198ab2+81 ab3)
160b� 216b2+81 b3 � 32 .

However, this three stagegameis not at all well behaved. Inspecting the secondorder

condition of the problemshowsthat for low valuesof b, namelyb � 1.567. . . , the functions

areall over the place11. Only for valuesof b > 1.567doesour analysisgothrough smoothly.

For smaller valuesof b we get corner solutions either at Ai = a or Ai = A where A is

implicitly de�ned by θ�
i (Ai ) = C.

Again, seethe appendix for a brief discussionof this issue. In the remainder of the

analysiswe focus on the well behaved part, b� 1.567, where we can gain economically

more interesting insights.

From the above reaction functions we can solve for the equilibrium valuesof A�
1 and A�

2

A�
1 = A�

2 =
(8a � 6Cb � 30ab + 27ab2)

27b2 � 36b + 8
.

This equilibrium is, given the parameters,symmetric and unique. Given that we are

looking at the situation where b � 1.567 we easily seethat the comparisonof A�
i and a

clearly shows 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 check the secondorder

conditions which castssomedoubt on the validit y of their results. Seethe Appendix for more details on

the secondorder condition.



7.3. COMPETITION IN QUANTITIES 113

A�
i > a

(8a � 6Cb � 30ab + 27ab2)
27b2 � 36b + 8

> a

After rearranging one can seethat this holds whenever, as we assume,(a � C) > 0.

Proposition 3 summarizesthis result.

Proposition 3 For b > 1.567 the uniqueand symmetric equilibrium hasboth �rms dele-

gating to overcon�dent managers.

Givenour equilibrium resultsfor A�
1 and A�

2 wecansolve for the equilibrium R&D levels

θ�
1 = θ�

2 =
(12b � 8) (a � C)

27b2 � 36b + 8

and equilibrium pro�ts

� �
1 = � �

2 =
(32+ 160b � 216b2 + 81b3) (C � a)2

1728b2 � 576b � 1944b3 + 729b4 + 64

chosenby the overcon�dent managers.

7.3.3 Pr ofit Comparison

Though we have shown that for b � 1.567 it 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. Remember that the pro�ts with delegation(OC ) are given by

� �
OC =

(32+ 160b � 216b2 + 81b3) (C � a)2

1728b2 � 576b � 1944b3 + 729b4 + 64

and without delegation(nO C ) by

� �
nO C =

(9b � 8) (C � a)2

(9b � 4)2
.
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Figure 7.2: Di�erence in Pro�ts

Comparing thesetwo expressionswe �nd that

� �
OC > � �

nO C

,

6624b2 � 4928b � 1296b3 + 1024 > 0

which holds whenever b < 4.2625. . . . I.e. for moderate values of b �rms improve by

delegating to managerswhich are possibly overcon�dent while later on they looseout.

SeeFigure 7.2 for a graph of the pro�t di�erence. Proposition 4 summarizesthis result.

Proposition 4 For moderate valuesof b �rms can gain from the possibility to delegate.

For high valuesof b they are, however,locked into a prisoner's dilemma.

7.3.4 R&D Level Comparison

One can alsotake a more welfareoriented point of view and comparethe R&D activities

under the di�eren t regimes. Recall from the above analysis the equilibrium R&D levels

for the duopoly casewithout delegation

θ�
1 = θ�

2 =
(48 � 36b) (C � a)
�
(9b � 8)2 � 16

�



7.3. COMPETITION IN QUANTITIES 115

and for the duopoly with delegationto an overcon�dent manager

θ�
1 = θ�

2 =
(8 � 12b) (C � a)

27b2 � 36b + 8
.

We can comparetheseto the monopoly case12

θ�
1 =

a � C

2b � 1

and to the social planner's R&D decision13

θ�
1 =

a � c

b � 1
.

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

that

(8 � 12b) (C � a)
(27b2 � 36b + 8)

>
(48 � 36b) (C � a)
�
(9b � 8)2 � 16

�

holds for all b > 1.567, i.e. in the parameter region under considerationthere is always

more R&D investment in the caseof delegation.

If we comparethe duopoly without delegationto the monopoly casewe �nd that

(36b � 48)(a � C)
�
(9b � 8)2 � 16

� >
(a � C)
(2b � 1)

never holds for b > 1.567. I.e. in monopoly there is always more R&D investment. If

we however comparethe duopoly with delegationto the monopoly casewe �nd that

(12b � 8) (a � C)
(27b2 � 36b + 8)

>
(a � C)
(2b � 1)

holds for someinterval of b, i.e. if b 2
�
1.567, 8

3

�
. However, even under delegation we

never reach the social planner's R&D investment as

(12b � 8) (a � C)
(27b2 � 36b + 8)

>
(a � c)
(b � 1)

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

wants to delegatedecisionsto an overcon�dent manager.
13Seethe Appendix for the derivation of this result.
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never holds.

Though delegationcan never lead to the �rst best investment in R&D it can for some

parameterregionimproveupon the monopoly investment level. Proposition 5 summarizes

the �ndings.

Proposition 5 Delegation 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 investment level can evenbe higher than in the monopoly case.

7.4 Extensions

Now, having analyzedthe two polar casesof competition there area number of extensions

which could help to gain somevaluable insights into the problem.

7.4.1 Separa te Tasks

One could set up a model with two di�eren t tasks, one with strategic dimension and

onepurely operative in nature. Almost surely onewould want di�eren t typesto perform

the di�eren t 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) upsidecounterbalancing

eventually distorted actions due to overcon�dence. This could have possibleimplications

for promotion policies for such di�eren t jobs or tasks. Kr•ahmer (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 contracts

for overcon�dent managerslook and how they interact with the market environment.
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However, the interaction of optimal contracts with the market environment is a tricky

issueeven with fully rational agents.

7.4.3 Entr y

Camererand Lovallo (1999) show in an experimental study that overcon�dencecan lead

to excessive entry in competitiv e markets. One could analyzethis theoretically by incor-

porating the location decisionand seehow overcon�dencedistorts decisionsin this.

7.5 Conclusion

The analysishas shown that two models of price and quantit y competition, under some

quali�cations, both predict delegationto overcon�dent types. This contrasts the �ndings

in the classic literature, e.g. Fershtman (1985) and Fershtman and Judd (1987), on

strategic delegationwhere delegationunder Bertrand and Cournot competition runs in

di�eren t directions.

However, the two models in this chapter are quite distinct in their setup. Therefore,it

would be desirableto �nd a commonframework in order to analyzeboth problemsand

get clearpredictionson commonground. It would be especially interesting to seewhether

the result by Miller and Pazgal(2001)holds in the framework with overcon�denceaswell.

They show the equivalenceof price and quantit y competition under strategic delegation.

Their intuition is that delegationmakescompetition more aggressive under Cournot and

lessaggressive under Bertrand competition. If now the contract set is rich enoughthe

solutions to the two problemswill coincide.

Already the two models in 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. I.e. they should be less

widespreadin strongly di�eren tiated or monopolized industries14.

14Note, however, that if entry to the industry is possibleovercon�dent managersmight still �nd their
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7.6 Apppendix

7.6.1 Second Order Condition f or the Ber trand Case

SinceB doesnot a�ect the optimal choiceof θi , we normalize it to one to easenotation.

A symmetric equilibrium exists in which the optimal degreeof delegationis given by the

above derived equations

h(0) � 0 + H(0) = h(k1)B

h(0) � 0 + 1 � H(0) = h(k2)B.

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

h(k1) = h(k2) =
1

2B
.

Note that these equations do not uniquely characterize the exact equilibrium values

sinceh(�) is symmetric around 0 and thereforethere may exist two valuesof ki 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

∂2

∂k1∂k1
= h0[h(k1) � h(k2)][h(k1) � h(k2)]h0(k1) + h0(k1)h[h(k1) � h(k2)]

+ h[h(k1) � h(k2)]h0(k1) � h0(k1),

which can be rearrangedto

h0(k1) f h0[h(k1) � h(k2)][h(k1) � h(k2)] + 2h[h(k1) � h(k2)] � 1g .

Now focus on the secondorder condition at the symmetric solution to the �rst order

condition. We obtain

h0(k�
1)f 2h(0) � 1g.

place.
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Sinceh(0) > 1
2 has to hold to ensureexistence,h0(k�

1) < 0 must hold for the second

order condition to be satis�ed. Note that h0(�) < 0 only if ki > 0, hencethe result that

k�
1 > 0.

For completenesswe check the secondorder condition of �rm 2 as well

∂2

∂k2∂k2
= h0[h(k1) � h(k2)][h(k2) � h(k1)]h0(k2) + h0(k2)h[h(k1) � h(k2)]

+ h[h(k1) � h(k2)]h0(k2) � h0(k2),

Rearrangingand focussingon the symmetric solution givesus the following condition

h0(k�
2)f 2h(0) � 1g,

which by the argument above again implies delegationto an overcon�dent manager.

7.6.2 Second Order Condition f or the Cournot Case

The secondorder condition is given by

∂2 (� i )
∂A1∂A1

=
3456b2 � 2560b � 1296b3 + 512

2304b � 13824b2 + 28512b3 � 23328b4 + 6561b5

Inspecting Figure 7.3 shows that the condition is far from well behaved. For b � 1.567

we get corner solutions either at Ai = a or Ai = A where A is implicitly de�ned by

θ�
i (Ai ) = C.

Comparingthe pro�ts for a and A shows that the nature of the cornersolution depends

on the di�erence (a � C) . For small di�erences we are more likely to get Ai = a and for

larger di�erences we get Ai = A as the symmetric equilibrium.

Looking at Figure 7.4 in contrast ensuresthat for b > 1.567the secondorder condition

is strictly negative and the problem is well behaved.

7.6.3 Deriv ation of � M f or the monopol y case

The monopolist solves�rst for the solution to

max
qM

� M = ((a � b (qM )) � (C � θM )) qM �
1
2

(θM )2
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Figure 7.3: SecondOrder Condition { Overview

which giveshis optimal quantit y

qM =
a � C + θM

2b
.

From that we get the equilibrium pro�ts as a function of R&D spending θM .

max
� M

� M =
(a � C + θM )2

4b
�

1
2

(θM )2

Di�eren tiating with respect to givesus the optimal R&D investment

θ�
M =

a � C

2b � 1

and we can derive the monopolists pro�t

� M =
(a � C)2

(2b � 1)
.

We brie
y addressthe question whether a monopolist would ever want to delegateto

an overcon�dent manager. To check this we plug in equilibrium the valuesfor θM with

AM > a in the monopolists problem:

θ�
1 =

AM � C

2b � 1
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Figure 7.4: SecondOrder Condition { details

max
A

� 1 =

�
a � C + C� A M

1� 2b

� 2

4b
�

1
2

�
C � AM

1 � 2b

� 2

.

Solving for A�
M gives

A�
M = a

and we can concludethat a monopolist never delegates.Absent the strategic rationale

for doing so that comesat no surprise.

7.6.4 Deriv ation of � SP f or the Social Planner

The social plannerswould o�er q�
SP = (a+ � S P � c)

b .

Thus his initial problem

max
� S P

� SP =
1
2
qSP (a � C + θSP ) �

1
2

(θSP )2

becomes

max
� S P

� SP =
1
2

(a + θ1 � c)
b

(a + θSP � c) �
1
2

(θSP )2 .
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From the resulting �rst order condition we caneasilysolve for the e�cien t R&D spend-

ing

θ�
SP =

a � C

b � 1
.



Chapter 8

Concluding Remarks

When I started to work on this thesisfour yearsagoI was,after writing my Diplomarbeit

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

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

during my PhD coursework, attending conferencesand summerschools and particularly

in the beginning of my one year spell in London, my enthusiasm for behavioral issues

attenuated signi�cantly and I turned again to standard theory.

At somepoint, however, I becameagain interested and now I �rmly believe 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, experimental and psychologicalstudieswill help us develop better

modelsof economicbehavior and will improve our abilit y to give good policy advice.

Especially in the �elds of Corporate Governanceand Organizational Economicsthis

shall prove to be a fruitful avenue to pursue. I hope the papers in this thesis will prove

to be at least humble contributions to our voyageon this avenue.
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