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Emotions in Tournaments™

Matthias Krakel, University of Bonn**

We introduce a concept of emotions that emerge when agents compare
their own performance with the performances of other agents. Assuming
heterogeneity among the agents the interplay of emotions and incentives is
analyzed within the framework of rank-order tournaments, which are fre-
quently used in practice. Tournaments seem to be an appropriate starting
point for this concept because a tournament induces incentives by making
agents compare themselves with their opponents. We identify certain condi-
tions under which the principal benefits from emotional agents. Furthermore,
the concept of emotions is used to explain the puzzling findings on the over-
supply of effort in experimental tournaments.
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1 Introduction

Emotions are a natural ingredient of human beings. In particular, when eval-
uating possible consequences of their decisions, people take emotions such as
disappointment, frustration, joy or pride into account. Hence, an economic
decision maker should also incorporate possible emotions into his objective
function. Moreover, the experimental findings of Bosman and van Winden
(2002) on emotional hazard point out that emotions play an important role
in real decision making. However, as Elster (1998) and Loewenstein (2000)
complain, economists (with some exceptions') do not pay attention to emo-
tions when modelling economic behavior although introducing emotions may
"help us explain behavior for which good explanations seem to be lacking”
(Elster, 489).

In this paper, emotions are introduced into the theory of rank-order tour-
naments. In a (rank-order) tournament, at least two agents compete against
each other for given prizes. The agent with the best performance receives
the winner prize, the second best agent gets the second highest prize, and
so on. There exist many examples for tournaments in economics.? They
can be observed between salesmen (e.g., Mantrala et al. 2000), in broiler
production (Knoeber and Thurman 1994), and in hierarchical firms when
people compete for job promotion (e.g., Baker et al. 1994, Eriksson 1999,
Bognanno 2001). Basically, corporate tournaments will always be created if

relative performance evaluation is linked to monetary consequences for the

1See, for example, Hirshleifer (1987) on emotions as guarantors of threats and promises,
Kandel and Lazear (1992) on shame and guilt in the context of peer pressure, and Mui

(1995) on envy.
2For a theoretical analysis of tournaments see Lazear and Rosen (1981), Green and

Stokey (1983), Nalebuff and Stiglitz (1983), and Rosen (1986).
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employees. Hence, forced-ranking or forced-distribution systems, in which
supervisors have to rate their subordinates according to a given number of
different grades, also belong to the class of tournament incentive schemes
(see, for example, Murphy 1992 on forced ranking at Merck). Boyle (2001)
reports that about 25 per cent of the so-called Fortune 500 companies utilize
forced-ranking systems to tie pay to performance (e.g., Cisco Systems, Intel,
General Electric).

In the following, we will consider emotions that will emerge if agents
compare their own performance with the performances of other agents who
participate in the same tournament. Typically, agents feel joy or pride (pos-
itive emotions) when outperforming their opponents, whereas they are dis-
appointed (negative emotions) when falling behind them. Here, emotions
will be called positive (negative) if they lead to an increase (a decrease) of
an agent’s utility. Such positive and negative emotions should be strongest
in so-called "unfair tournaments” (O’Keeffe et al. 1984) in which a more
able agent (favorite) competes against a less able one (underdog); in such
a tournament, the latter’s probability of winning is less than 1/2 prior to
the contest. If the underdog unexpectedly wins against the favorite he will
feel joy or pride so that his subjectively perceived winner prize (in mone-
tary terms) should be higher than the monetary winner prize offered by the
principal. However, if a clear favorite loses against an underdog, the favorite
may be very disappointed since his likelihood of winning strictly exceeded
1/2. Thus, his perceived loser prize (in monetary) terms should be even lower
than the official loser prize in this case.

The aim of the paper is twofold. First, it will be emphasized that emotions
are not always detrimental, as pointed out by the experiments on emotional

hazard and the model by Mui on envy, for example. We can show under
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which conditions emotions are beneficial for a principal who maximizes ex-
pected profits. In particular, we can show that an agent’s equilibrium effort
increases in both his positive and his negative emotions. If the agents’ cost-
of-effort function is sufficiently steep, overall incentives of both agents will
rise due to positive and negative emotions. However, the impact of increased
heterogeneity on incentives is ambivalent. On the one hand, a favorite (an
underdog) has a small (large) perceived loser (winner) prize, and the large
spread between perceived winner and loser prize of both agents even rises in
the ability difference. Hence, a larger ability difference of the agents will en-
hance emotions and, therefore, also incentives in equilibrium (emotion effect).
On the other hand, a larger ability difference may lead to more or less uneven
competition between the agents depending on their different degree of risk
aversion and their emotions (competition effect). Incentives increase if the
competition becomes more even but decrease if it becomes more uneven. Al-
together, if the emotion and competition effects work into the same direction
or the emotion effect dominates the competition effect, equilibrium incentives
will rise in the ability difference or unfairness of the tournament. This find-
ing is surprising since standard tournament results show that the principal
should avoid unfair tournaments between heterogeneous agents since their
equilibrium efforts are decreasing in the ability difference. Finally, we will
show that the principal may strictly benefit from both positive and negative
emotions. This will be the case if tournament prizes are exogenously given or
if the principal endogenously chooses tournament prizes but does not have to
pay for the emotional incentives since an agent earns a positive rent. Then
these extra incentives will only reduce the agent’s rent.

Second, the paper seizes the suggestion made by Elster and utilizes emo-

tions to explain empirical findings that contradict standard economic theory.
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There exist diverse experimental findings on asymmetric tournaments that
are puzzling as they show that players significantly oversupply effort com-
pared to equilibrium effort levels (Bull et al. 1987, Weigelt et al. 1989,
Schotter and Weigelt 1992). By using the concept of emotions these results
can easily be explained.

There are parallels to other papers on incentives that depart from the
standard assumption that agents solely care for their absolute incomes. Sim-
ilar to the notion of pride, Fershtman et al. (2003a, 2003b) consider a concept
of so-called competitive preferences in which a player derives utility from be-
ing ahead. They apply their concept to standard individualistic incentive
schemes. If we applied this concept to tournaments, the subjective winner
prize of each contestant would be larger than the monetary winner prize, irre-
spective of whether agents are homogeneous or heterogeneous. Hence, under
that concept standard tournament results will qualitatively remain the same.
One would only have to redefine the given tournament prizes as subjective
prizes. However, in this paper, we assume that emotions that emerge when
comparing one’s own performance with the performances of co-workers will
depend on the ability difference and, therefore, on the type of co-worker.

There are also parallels to the status motive in competition (e.g., Frank
and Cook 1996, 112-114). Moldovanu et al. (2007) explicitly model contests
for status when agents care about their relative position in a hierarchy. They
discuss how a principal can utilize certain status categories in order to influ-
ence the agents’ effort choices in the contest. In particular, they show that
the highest status category will contain a unique element if agents are solely
interested in status. If status categories are endogenously determined by
monetary tournament prizes, the optimal partition of the hierarchy contains

only two categories.
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Finally, the emotion approach can be compared to prospect theory de-
veloped by Kahneman and Tversky (1979). According to prospect theory,
individuals evaluate the consequences of their decisions in relation to a certain
reference point. Moreover, their value functions are S-shaped, being concave
for gains and convex for losses. When applying this theory to our tourna-
ment problem with heterogeneous agents we can imagine that a favorite who
is more likely to win has a higher reference point than the underdog who is
expected to lose.

The paper is organized as follows. In the next section, the model is
introduced. In Section 3, first the tournament game at the second stage is
solved for given tournament prizes. Then we consider the first stage where
the principal chooses the optimal prizes. In Section 4, the informational
assumptions and an alternative view on emotions will be discussed. Section

5 concludes.

2 The Model

We consider a tournament with two risk averse contestants and a risk neutral
principal.® Each agent’s observable (but unverifiable) performance or output
can be described by the production function ¢; = e; + a; +¢; (i = 1, 2).4

e; denotes endogenous effort chosen by agent i and a; agent ¢’s exogenous

3Most of the assumptions follow the standard tournament model by Lazear and Rosen.
4By assuming an observable but unverifiable performance signal we can exclude stan-

dard individualistic incentive schemes such as piece rates that would not work in this
context whereas tournament incentives will still hold; see Malcomson (1984). Note that
this commitment argument also forces the principal to fix in advance general tournament

prizes that do not depend on the identity of the winner.
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ability, which is assumed to be common knowledge.® Let Aa stand for the
ability difference between j and i, a; — a;. Without loss of generality, we
assume Aa > 0 so that Aa can be used as a measure for heterogeneity in
the tournament. The variable ¢; denotes individual noise, also assumed to be
exogenous. The noise variables €; and e, are identically and independently
distributed with density ¢ (¢) and cumulative distribution function G (¢).
Let f(-) denote the density and F'(-) the cumulative distribution function
of the composed random variable ¢; — ¢; (i # j). It is assumed that f(-) is
unimodal with mode zero.® The principal can observe only realized output g;
but none of its components. Exerting effort entails costs on an agent, which
are described by the function c(e;) with ¢(0) = 0, ¢'(e;) > 0 and ’(e;) > 0.
The reservation value of each agent is u > 0.

In the tournament, the two agents ¢ and j compete for the monetary
prizes wy and wy with wyg > wyr. If ¢; > g;, agent ¢ will receive the high
winner prize wy, whereas agent j will get the loser prize wy, (i # 7). This
paper departs from the standard tournament literature by assuming that
agents have perceived prizes that may differ from the tournament prizes wy
and wy. In particular, we assume that agent ¢ (i = 1,2) may feel positive
emotions, 7;", when winning the tournament and negative emotions, n; , in
case of losing. Positive emotions increase an agent’s utility whereas negative
emotions lead to decreased utility. Both emotions are assumed to be common
knowledge.

On the one hand, if, for example, a clear underdog 7 wins against a

SFor modeling heterogeneity in ability, we adopt the additive model of Meyer and

Vickers (1997), Holmstrom (1999), and Hoffler and Sliwka (2003).
SFor example, if £1 and g5 are uniformly distributed over [—&, ] (normally distributed),

the convolution f () will be a triangular distribution over [— 2&,2£] (normal distribution)

with mean zero.
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favorite j the underdog may feel joy or pride since, given identical efforts, his
likelihood of winning is less than 1/2 prior to the contest. In this situation,
his subjectively perceived winner prize (in monetary terms) should be higher
than the winner prize wy. On the other hand, if a clear favorite j loses against
an underdog i, the favorite may be disappointed since his probability of
winning strictly exceeded 1/2. Hence, his perceived loser prize (in monetary)
terms should be even lower than wy, in this case.

Emotions are modelled by assuming that each agent ¢ has a subjectively
T =w! (wy,n (Aa)), and a perceived loser prize,

w; = w; (wr,n; (Aa)), with dw; /Owy > 0 and dw; /0w, > 0 (1 = 1,2).

perceived winner prize, w

Moreover, let dw; /On” > 0 indicate positive emotions from winning and
Ow; /On; < 0 negative emotions from losing. Finally, we assume w; > w;
(i = 1,2) so that agents have incentives to win the tournament. The nota-
tions n;” (Aa) and n; (Aa) allow both types of emotions to depend on the
ability difference of the agents or, in other words, on the degree of hetero-
geneity.

As mentioned above, agents are assumed to be risk averse. In partic-
ular, each agent ¢ has a preference function U; (L;, e;) = E [u; (0;) — ¢ (e;)]
(w; € {wi_ ,w; }, E denotes the expectation operator with respect to w;)
that is additively separable into the utility from facing the monetary lot-
tery L; = (w;r,pi; w; ,1— pi) with p; denoting ¢’s probability of winning the
tournament and the disutility of effort, ¢ (e;).” The utility function u; (w;) is
assumed to be strictly concave with u; (0) = 0, u} (w;) > 0 and u! (w;) < 0.

We consider a two-stage game. At the first stage, the principal chooses

"To simplify matters, the assumption of an additively separable utility function is often
used in principal-agent models; see, for example, Mas-Colell et al. (1995, 480). For an

overview of expected and non-expected utility models of preferences see Machina (1987).
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tournament prizes (wp,wy) in order to maximize expected net profits (i.e.
expected outputs minus prizes). At the second stage, each agent maximizes

his preference function U; (L;, e;) for given tournament prizes.

3 Results

We solve the game by working backwards, beginning with the tournament
competition between the two agents after prizes have been fixed. Then we go
to stage 1 where the principal anticipates the agents’ equilibrium behavior

in the tournament and chooses his optimal tournament prizes.

3.1 Incentives at the Tournament Stage

In this subsection, we analyze the tournament game at stage 2 for given

prizes wy and wy. Agent i’s objective function can be written as

Ui (Liy i) = ui (wi) pi + ui (w;) (1 —pi) —c(er)
= u; (w;7) + Auy (w0, w;) pi — c(e;) (1)

with Aw; (wi,w;) == w; (w) — u; (w;) and p; =prob{q; > ¢;} = F(e; —

e; — Aa). In analogy, we obtain for agent j

Uj (Lj, €j) = Uj (U)j_) + Au]' (w;r,wj_) (1 — pz) — C(@j) (2)
with Au; (w],w;) := u; (w]) — u; (w;). Hence, each agent realizes his

utility from a perceived loser prize as a fall-back position and earns the

additional utility spread Aw; (w:r LW, ) or Au; (w;r,wj_) in case of winning
the tournament. In any case, each agent has to bear his costs from exerting

effort.
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Given their perceived tournament prizes, the two agents choose their
efforts in order to maximize (1) and (2), respectively. If an equilibrium in

pure strategies exists, it will be described by the first-order conditions®

0 (3)

)

Au; (wi w;) f(ef — e — Aa) — ¢ (€])
Au; (w;-r,w-_) f (e;k —e; — Aa) —d (6*)

J J

0. (4)

Hence, in equilibrium each agent chooses an effort level that equates marginal
expected utility from winning the tournament and marginal costs from exert-
ing effort. The flatter the density f () (i.e. the higher exogenous production
risk) and the steeper the cost function, the lower will be the equilibrium ef-
fort of an agent. Moreover, individual incentives rise in the winner prize wgy
(as Qw;" /Owy > 0 and dw; /Owy > 0) and decrease in the loser prize wy,
(as Ow; /Owr, > 0 and Ow; /Owy, > 0). Intuitively, each agent receives wy,
for sure, either when losing or as part of the winner prize in case of winning,
reducing incentives. Contrary to wy, realizing extra utility from winning and
receiving wy fosters incentives.

The impact of emotions on the agents’ effort choices can be investigated
by applying the general implicit-function rule to the system of equations (3)
and (4) with 7; = 0, n; and n; = n;7,n;°

oer 0Au; f -
i i J A — (e
om; on; |J|[ ujfv ‘ (%)l ©)
< 0 due to SOC;
des A, f _
J — —Z—A !
On; O |J] usf ©)

8To guarantee existence, f(-) has to be sufficiently flat, the utility spread sufficiently
small and/or ¢(-) sufficiently steep; see Lazear and Rosen (1981, 845) and Nalebuff and

Stiglitz (1983), for example.
97S0C;” and ”SOC;” denote the second-order conditions of agents i and j, respectively.

10
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de; 0N f

L= — —AUZ.]?/ 7
In; on; |J| @)
oe’ 0Au; f _
= Auf — (e} 8
In; In; |J|l — SC()C )] ®)
< ue to i
where Au; := Au; ( ) Auj = Au; (w w; ) f=1f (e;k —e— Aa),

and

|| = (Auif’ — D)) Auy f' = (€7)) + Au;Au; [7]°

<0 duc to SOC; <0 due to SOC;

denotes the Jacobian determinant. Since the density function f(-) has a
unique mode at zero so that it is monotonically increasing (decreasing) at

the left-hand side (right-hand side), we obtain the following results:

Proposition 1 Let tournament pm’zes be exzogenously given, n; = 0, n; and

n; = ,n; - Then g; > 0 cmd < > 0. Moreover, if e < e; + Aa, then
86}*
On;

Jife; > e+ Aa the opposite will hold.

Proposition 1 shows that each agent’s equilibrium effort is always in-
creasing in his own emotions. However, the spillover effects on the other
agent’s incentives depend on whether the equilibrium (el , ej) is located at
the left-hand side (LHS) or at the right-hand side (RHS) of f (:). Consider,
for example, an increase of 7; that directly motivates ¢ to exert more effort.
When we are at the LHS, this increase of e makes the uneven competi-
tion less uneven. Therefore, overall incentives of both agents rise leading

a *
to n? > 0. However, if we are at the RHS and i’s effort increases due to

an increase of 7; the uneven competition Will become more uneven so that
overall incentives are reduced and we have < 0. From (5)—(8) we can see

that the overall incentive effect of 7’s or j’s emotlons, respectively, is positive

11
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if and only if

de;  Oej o _
o, + (9772 >0 d'(e]) > —2Au,f' (9)
Oer  Oe; _

L+ L >0e d(e) > 2Auf". 10
on;  On ) y10)

The first inequality is always satisfied at the LHS, whereas the second in-
equality holds for all equilibria at the RHS. Altogether, we have the following

result:

Corollary 1 If the cost function is sufficiently convez, the overall incentive

effect of agents’ emotions will be positive.

Note that a sufficiently convex cost function also supports the existence
of pure-strategy equilibria at the tournament stage. However, the second-
order conditions do not imply inequalities (9) and (10). The intuition for
the finding of the corollary is the following: if we have a very steep cost
function, effort incentives are rather low. In this situation, the spillover effects
mentioned above and their impact on the competitiveness of the tournament
are negligible so that the primary incentive effects from one’s own incentives
are always dominant.!°

It is interesting to apply the results of Proposition 1 and Corollary 1 to
the experimental findings of Weigelt et al. (1989) and Schotter and Weigelt
(1992).'! The authors conduct several experiments on "unfair” tournaments
in the notion of O’Keeffe et al.. Unfair tournaments are characterized by
a lead of one agent, which is modelled via a positive constant within the
agent’s production function. This function is given by the sum of individual
effort and an idiosyncratic noise term, hence, they consider exactly the same

tournament model as described in the first paragraph of Section 2. The

10Technically, this can be seen from (5) and (8).

HSee also Bull et al. on ”uneven” tournaments.

12
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experimental results show that both types of players (i.e. the underdog i
and the favorite j) significantly oversupply effort. Our results on the impact
of emotions on incentives may help to explain the puzzling experimental
findings: if emotions are relevant when trying to win a tournament and
the primary incentive effects are not outweighed by possibly countervailing
spillovers then emotional participants will choose significantly higher effort
levels than non-emotional participants.

Finally, inspection of the first-order conditions (3) and (4) shows that the
impact of the ability difference Aa (as a measure of agents’ heterogeneity)
on incentives is ambivalent. Let us, for the moment, neglect the existing
interdependencies between equations (3) and (4) and focus on the single
first-order conditions in isolation. On the one hand, Aa determines emotions
that then determine perceived prizes and, hence, an agent’s utility spread.
Let us call this effect of Aa the emotion effect. If, for example, agents
do not feel strong emotions when losing (winning) against more (less) able
opponents as this outcome is the most likely one, then the only emotions that
matter arise when strong contestants (i.e. favorites) lose against less able
ones and when low able agents (i.e. underdogs) win against predominant
opponents. Under this scenario, it is plausible to assume that in the former
case the favorite’s disappointment increases and hence his perceived loser
prize decreases, but in the latter case the underdog’s pride or joy and hence
his perceived winner prize increase in the ability difference Aa. Under these
conditions, we unambiguously have a positive emotion effect: Aa increases
both types of emotions and, therefore, the agents’ utility spreads, resulting
in overall higher incentives.

On the other hand, the ability difference Aa appears in the density f (-),

which leads to a kind of competition effect: Since this density is unimodal

13
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with mode zero both equilibrium efforts will be small if |e; —e; — Aal is large.?
If, in the initial situation, agent ¢ has chosen more effort than agent j because
Au; (wf,w;) > Auy (w w; ) and this effort level is so high that ¢} >
e; + Aa, then a marginal increase in Aa will make the uneven competition
less uneven, implying higher efforts for both agents. However, if initially
e; < €} + Aa, then marginally increasing the ability difference will make the
uneven situation more uneven, resulting in reduced efforts of both agents.
Now we take into account that the agents’ effort choices are interrelated
due to the tournament game. Implicitly differentiating the system of equa-

tions (3) and (4) yields

de; 1 0Au;

7

oAa  |J| | 8Aa

Pl — )] - Auzf[ () + ‘M“ff}
<0duetoSOCJ

(11)

ej _ 1 [ 0Ay ; A,
dAa  |J] OAa f[ uif' — (e )] A“Jf[ (i)_aAaf} . (12)

<0 due to SOC;

In both (11) and (12), the expression in parentheses consists of two terms. As

. . dAu; OAu,
has been motivated in the next-to-last paragraph, let X >0 and 53> >0

due to a positive emotion effect. Then the first term is always positive in
each derivative. However, the sign of the second term is ambiguous because
of the ambiguity of the competition effect. Only if f’ < 0 we will have the
clear-cut result ~ > (. In the initial situation, we are at the RHS of the
density f(-) with ej > €7 + Aa. If now heterogeneity marginally increases,
we get back to the peak of the density, which enhances incentives according
to the competition effect so that both emotion effect and competition effect

work into the same direction for agent i.'® In this scenario, we obtain the

2In this case, we move to the tails of the density

13Note that, according to Proposition 1, we have >0 and 7=+ ae > 0 at the RHS.

14
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interesting result that the underdog ¢ will exert higher effort if favorite j’s
ability and, hence, the heterogeneity measure Aa increases. However, we do
not have the same clear-cut result for agent 5 because of the existing spillover

effects.

3.2 Optimal Tournament Prizes and Emotions

Now we consider the principal’s optimization problem at stage 1. Before we
start note that the principal will usually not implement first-best effort levels
that are characterized by ef'# = argmax {e; + a; + ¢, — c(e;)} = ¢ (ef'P) =
1 (i = 1,2) since inducing incentives leads to risk costs due to the agents’
risk aversion, and the principal has to compensate the agents for bearing risk
according to their participation constraints. The principal chooses wy and

wy in order to maximize his expected profits
7rze§+ej——|—ai+aj+2E[5]—wL—wH (13)

subject to the agents’ incentive constraints (3) and (4) and the two partici-

pation constraints

u; (w;) 4+ Au; (wi, w;) Fef — e — Aa) —c(ef) > @ (14)
and
uj (wy) + Auy (w),wy) (1— F(ef —€f — Aa)) —c(e)) > . (15)

We obtain the following result:

Proposition 2 When endogenously choosing optimal tournament prizes, the

principal may benefit from both positive and negative emotions.

15

Page 15 of 26



. . L : e 28w (i wr)
Proof. First, consider a situation without emotions. Since — e =

—u (w[) . gﬁi < 0 (i = 1,2), the agents’ incentives as well as the prin-
cipal’s expected profits decrease in the loser prize w;. Hence, the prin-
cipal will optimally choose that value of w; that makes the participation
constraint of the agent with the lower value of his objective function (i.e.
min {U; (L;, €}),U; (L;, €;)}) just bind. However, the agent with the higher
value max {Ui (Li,e}),U; (Lj, e;)} will earn a positive rent in terms of util-
ity in the optimum. Let, for example, agent ¢ be this individual, and let p;
denote this rent. Suppose that we have an equilibrium at the LHS of f(+)
(ie. ef <ej+ Aa). If we now introduce (marginal) positive and negative
emotions for agent 4, ;" > 0 and n; > 0, efforts e} and e; will rise accord-
ing to Proposition 1. Let the winner prize wy be adjusted downwards so
that (via Au; (w],w;)) effort € remains the same as before without emo-
tions. Then there may exist situations in which the impact of n;" and n;

_l’_

(via Au; (w;,w;)) dominates the influence of the reduced winner prize so
that e is larger than in the former case without emotions. Note that the
higher winning probability increases the value of i’s objective function, but
the additional effort leads to further costs according to ¢ (e}). In addition,
the negative emotions 7, reduce u; (wi_ ) However, if ¢’s rent p; is sufficiently
large, the participation constraint (14) will still hold. m

From the principal’s point of view, emotions are a double-edged sword.
On the one hand, they can enhance agents’ incentives, which is beneficial
for him. On the other hand, higher effort leads to higher effort costs, and
negative emotions directly imply a utility loss for the agents. Both have to

be taken into account by the principal because of the agents’ participation
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constraints.!* However, if these costs have to be borne by the agent who
earns a positive rent, the principal can benefit from the extra incentives
due to emotions without paying for them. The additional costs will only
reduce the agent’s rent. Note that the agents are not protected by limited
liability in the sense that we only allow for non-negative tournament prizes
(i.e. wr,wy > 0).1% In case of limited liability, the principal’s possibilities
to extract rents from the agents by choosing an appropriate loser prize are
further restricted so that in the optimum typically both agents earn positive
rents. In this situation, the principal has even more room to benefit from
positive as well as negative emotions.

For analyzing the interplay of emotions and risk aversion, we have to
specify the agents’ utility functions further. Let, for example, each agent ¢

have a quadratic utility function

u; (W;) = W; — 107 (16)

with 7; > 0 indicating ¢’s degree of risk aversion and w; < 1/ (2r;).'% Agent

’s objective function is then given by

U; (Li, &) = E [W;] — i E [07] — ¢ (e;) (17)

7

=w; +Awp; —r; ((w;)z (1—pi) + (w;’)2pi> —c(e)

140f course, from the principal’s perspective, positive emotions are better than negative

ones since only negative emotions immediately lead to a utility loss via u; (wi_ )
15See Kritkel (2004) for the case of limited liability.
16See, for example, Miiller and Machina (1987), Mas-Colell et al. (1995, 209), Rubinstein

(2006, 97). Note that the assumption of a quadratic utility function is at most as special
as the assumption of CARA preferences combined with normally distributed noise that
is frequently applied in principal-agent models (e.g., Fershtman et al. 2003a). As an
alternative, Lazear and Rosen use first-order and second-order Taylor series expansions to
derive approximate results. However, these approximations are not very precise for several

utility functions (e.g. for the CARA case).
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with Aw; := w;” — w; . For agent j, we obtain

Uj (Lj,ej) = ’UJJ_ + ij (1 —p2>

=1 () pi+ () (L= pi)) = e(e) (18)

with Aw; = w;»r — w; . Each agent receives his perceived loser prize and
earns the additional perceived prize spread, Aw; or Awj, in case of win-
ning the tournament. In addition, each agent has to bear his risk costs,
r; ((w[)z (1—p) + (w;r)2p,-) or 7 ((wj_)2p,- + (w;r)2 (1-— pi)>, and his costs
from exerting effort.

In analogy to the general case, an equilibrium in pure strategies is char-

acterized by the first-order conditions:

(1—ri (wf +w;)) Awif (ef — e — Aa) = (€]) (19)
(1—r; (0] +wy)) Aw;f (ef —€f — Aa) = ¢ (€]) - (20)

J

Note that the technical assumption from above that guarantees a non-decreasing
utility function, w; < 1/ (2r;) (i = 1,2), implies that 1—r;(w;" +w; ) > 0 and
1 —7;(w; +w;) > 0. According to (19) and (20), in equilibrium each agent
chooses an effort level that equates marginal revenues and marginal costs.
Moreover, the higher the risk coeflicient r; (or r;, respectively), the lower
will be the equilibrium effort of an agent.!” The intuition for the impact
of risk aversion on incentives can be seen from the agents’ objective func-
tions: risk costs are increasing in an agent’s winning probability, therefore,
weakening incentives. Altogether, the principal wants to maximize expected

profits given by (13) subject to the incentive constraints (19) and (20) and

1"Lazear and Rosen show that equilibrium efforts are also decreasing in an agent’s risk

aversion if the principal endogenously chooses optimal tournament prizes.
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the participation constraints

w; 4+ Aw;F (] — ef — Aa) — ¢ (e]) (21)
i () (1= F (e = ¢ = Aa)) + (w])* F (e — €] = Aa) ) >

and

Proposition 2 points out that positive and negative emotions can be beneficial
for the principal since they generate extra incentives that may be free for the
principal. The constraints (19)—(22) show that each agent’s risk coefficient
has two effects on this benefit. First, according to the incentive constraints
(19) and (20), extra incentives due to emotions are smaller the larger r;
and r;, respectively, are. This effect clearly reduces the potential benefits
of emotions. Second, according to the participation constraints (21) and

(22), the extra incentives also influence risk costs. On the one hand, positive

T

emotions lead to large values of w; and w],

which imply high risk costs.
In this manner, the beneficial effects of emotions on incentives are further
reduced. On the other hand, negative emotions are associated with small
values of w;” and w;, which decrease risk costs in (21) and (22). However,
note that emotions lead to a larger perceived prize spread and, hence, to a
larger income risk for the agents. Thus, in a more general setting overall
risk costs should unambiguously increase by emotions. The findings can be

summarized as follows:

Corollary 2 If the agents are not too risk averse, the principal may benefit
from both positive and negative emotions when endogenously choosing optimal

tournament prizes.
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4 Discussion

In the given setting, the principal knows the agents’ objective functions so
that he can optimally design incentives by choosing appropriate tournament
prizes. In particular, it is assumed that the principal observes the agents’
abilities and knows their emotional propensities. Although this assumption
is often used in principal-agent models, it does not always hold in prac-
tice. If principal and agents know each other for a long time (e.g. as an
employer and his permanent staff), the simplifying common-knowledge as-
sumption may be justified in principle. However, if principal and agents
meet for the first time, the assumption will usually not hold. In the scenario
analyzed in this paper, the principal can make use of his knowledge to de-
sign the optimal composition of the tournament if he has the choice between
several heterogeneous agents.'® For example, if emotions are strongest in
asymmetric tournaments between a clear favorite and a clear underdog and
the principal benefits from extra incentives due to emotions, he will strictly
prefer such unfair tournaments to fair competitions with equally able oppo-
nents. If, however, the competition effect works against the emotion effect
(see Subsection 3.1) and/or the agents are very risk averse so that emotional
agents are not attractive for the principal, he will rather prefer even contests.
Of course, in situations in which the principal is not aware of the agents’ ob-
jective functions, this optimal seeding is impossible. Then the principal has
to form beliefs about the agents’ types. If there is asymmetric information,
the principal may use a revelation mechanism to elicit private information
from the agents. Perhaps the tournament itself can serve as a self-selection
device since strictly emotional agents who are very risk averse will reject the

offered tournament contract.

18For optimal seeding in tournaments, see Groh et al. (2003).
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If the agents do not know their opponents’ preferences, they have to rely
on their respective beliefs when choosing effort at the tournament stage.
Particularly, agents may have different desires to win the tournament but do
not mutually know these preferences. Imagine that in this situation agents
are equally strong so that emotions cannot arise from heterogeneity in ability.
However, it is possible that agent A chooses a very large effort level because he
has strong preferences for winning against agent B. If then B loses and learns
after the tournament that he has underrated A’s desire to win and, therefore,
chosen a suboptimally small effort level, B may feel negative emotions such
as anger because of his failure. If, in addition, agents do not have identical
abilities and B is a clear favorite but loses, his anger will be even much
stronger. Note that we might also have the opposite case where agent B
overrates A’s desire to win and, hence, chooses a very large effort level which
leads to high effort costs. If afterwards B finds out that he made a mistake
he might feel anger from having chosen excessively high effort. In both cases,
emotions can simply emerge because of having learned about own mistakes

and not because agents differ in ability.!?

5 Conclusion

In this paper, we introduce a concept of emotions into the theory of rank-
order tournaments. We analyze the impact of emotions on the agents’ incen-

tives and the principal’s expected profit. It can be shown that the net effect

9There are parallels to the loser’s curse and the winner’s curse, both being discussed
in the literature on common value auctions (see, e.g., Kagel and Levin 1986, Holt and
Sherman 1994). However, in the common value auction, bidders make a mistake when
estimating the true but unknown value of a commodity and not the unknown preferences

of opponents.
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of positive and negative emotions on both agents’ efforts may be positive.
Furthermore, the principal will benefit from emotional incentives if he need
not directly pay for the enhanced incentives, that is if tournament prizes are
exogenous, or if they are endogenous but the extra incentives due to emotions
only reduce an agent’s positive rent.

The concept of emotions used in this paper has a special focus. Here, we
have concentrated on emotions that emerge when comparing one’s own per-
formance with the performance of other agents who participate in the same
contest. By this, the interplay of emotions and incentives can be analyzed
in detail. Moreover, if the principal is able to identify an agent’s type and
choose among heterogeneous agents, results can be derived concerning the
optimal composition of tournaments from the principal’s viewpoint. Finally,
the concept is used in order to explain experimental findings on the oversup-
ply of effort in tournaments that contradict standard economic theory.

The analysis of emotions can be extended in several directions. For exam-
ple, this paper considers the impact of emotions on incentives. Perhaps there
are also matching effects concerning different types of agents with different
emotional attitudes. Considering such weak factors like the ”chemistry” be-
tween co-workers may be important when deciding about the composition of
departments and work groups. As another example, it may be interesting to
discuss emotions in a dynamic setting. Over time there may be reinforce-
ment effects concerning emotions such as disappointment or frustration and,
hence, the existence of certain threshold levels may be decisive for agents’
actions. Furthermore, in a dynamic context evolutionary aspects concern-
ing the emergence or disappearance of certain emotional attitudes in work

groups can be analyzed.
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