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Abstract

We analyze how overconfidence affects behavior in multistage elimination contests. Our
findings reveal a nuanced interplay between overconfidence and effort exertion. An over-
confident player exerts less effort in the final stage than a rational rival. However, this
pattern can be inverted in the semifinals stage, where an overconfident player can exert
more effort than a rational rival. We also uncover that an overconfident player can have
the highest probability of winning an elimination contest. Our results offer a novel per-
spective on CEQO overconfidence and highlight that high executive compensation renders

the pursuit of CEO positions exceptionally appealing to overconfident managers.
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1 Introduction

Elimination contests are a common feature in organizations, politics, academia, and
sports. In companies, managers compete for promotion to senior executive positions,
and those who advance vie for a chief executive officer (CEO) role. In politics, politicians
battle for top party positions, then compete to become high-level government officials.
In academia, PhDs contend for assistant professorships and later vie for tenure. Tennis
and many other sports also rely heavily on elimination contents.

Given how widespread these contests are, it is crucial to consider the impact of over-
confidence—a well-documented bias detected in both laboratory and real-world settings.*
Overconfidence influences economic behavior in labor markets (Spinnewijn 2013, 2015;
Készegi 2014; Santos-Pinto and de la Rosa 2020), and a significant number of CEOs
exhibit this bias, affecting corporate decisions (Malmendier and Tate 2005, 2008, 2015).
This naturally raises the question of why overconfident CEOs attain these positions in
the first place.

In this paper we analyze how overconfidence, conceptualized as overestimation of one’s
probability of winning, affects behavior in multistage elimination contests. We are inter-
ested in finding answers to the following questions. How does overconfidence affect effort
provision in the different stages of an elimination contest? Is an overconfident player
more or less likely to win an elimination contest than a rational player?

To address these questions we consider a two-stage elimination contest with four play-
ers. In the first stage, the players are matched pairwise, and each pair competes in one
semifinal. The first-stage winners go on to the second stage of the contest and compete
against each other in the final. The winner receives prize wy, the runner-up prize ws, and
the first-stage losers receive nothing, with w; > wy, > 0.

In each pairwise interaction the players choose their efforts simultaneously and their
winning probabilities are determined by a contest success function. Players are homo-
geneous, except for their confidence levels. This allows us to zero in on the impact of
overconfidence on players’ incentives to exert effort and winning probabilities. An over-
confident player overestimates his chances of winning at each stage but has a correct
perception of the prizes and cost of effort. Furthermore, an overconfident player’s bias is

observable by his rivals.

IMoore and Healy (2008) distinguish between three types of overconfidence: overestimation of one’s skill (absolute
overconfidence), overplacement (relative overconfidence), and excessive precision (overprecision). This paper focuses on the

first type of overconfidence.



We solve the elimination contest using backward induction, beginning with the final
stage. In the final, each player selects their effort level based on the condition that the
product of the perceived marginal probability of winning and the utility prize spread
equals the marginal cost of effort. In the semifinal, a player similarly chooses an effort
level where the perceived marginal benefit matches the marginal cost. Here, the perceived
marginal benefit is calculated as the product of the perceived marginal probability of
winning the semifinal and the perceived expected utility of reaching the final.

We start by solving the model under a general contest success function that satisfies
standard properties of contests, namely, a player’s winning probability is differentiable,
increasing in own effort, decreasing in the rival’s effort, and concave. To incorporate
overconfidence into the model, we assume that a player’s perceived probability of win-
ning increases in his level of overconfidence. We show that, as Rosen (1986) initially
suggested, overconfidence affects semifinal effort through two distinct channels. First,
when a player’s overconfidence causes his rival to reduce her final-stage effort, it increases
his perceived expected utility of reaching the final, because he believes he has a higher
chance of winning despite planning to exert less effort than his rival. Everything else
equal, this incentivizes an overconfident player to exert higher effort in the semifinal.
We call this the encouragement effect of overconfidence. Second, when an overconfident
player believes his semifinal winning probability is high, the concavity and upper bound
of his perceived winning probability imply that further increases in overconfidence lower
his perceived marginal probability of winning, reducing the perceived payoff of exerting
more effort. Everything else equal, this incentivizes an overconfident player to exert lower
effort in the semifinal. We call this the complacency effect of overconfidence. Hence, the
equilibrium effort exerted by an overconfident player in the semifinal depends on the
dominance of one effect over the other: if the encouragement effect prevails, the player
exerts more effort; if the complacency effect dominates, the player exerts less.?

Next, we specialize the model by assuming the players’ winning probabilities are de-
termined by the contest success function proposed by Alcalde and Dahm (2007).3 We
assume one player is overconfident while the other three are rational. This setup reflects

situations where a minority of players exhibit overconfidence, enabling us to analyze the

2Note that the encouragement effect relies on the assumption that overconfidence is observable by the rival whereas the

complacency effect does not.
3Alcalde and Dahm’s CSF yields a tractable model for multi-stage games as the equilibrium efforts and payoffs of the

subgames can be easily computed and plugged into earlier stages of the game. Section 5 explains Alcalde and Dahm’s CSF

in detail.



effects of overconfidence in the most straightforward manner. We identify four key find-
ings. First, in the final, the overconfident player exerts less effort than his rational rival at
equilibrium. Intuitively, the (mis)perceived advantage of the overconfident player leads
him to lower his effort. The rational player, anticipating the overconfident player will
lower his effort, also lowers her effort but not as much. In addition, the overconfident
player’s equilibrium perceived expected utility of the final increases in his bias as this
raises the player’s perceived probability of winning the final and lowers his cost of effort.

Second, overconfidence generates an encouragement and a complacency effect with
Alcalde and Dahm’s CSF. As we have just seen, the overconfidence bias induces the
rational rival to reduce her final-stage effort, making the final more appealing to the
overconfident player and thus creating an encouragement effect. Furthermore, under Al-
calde and Dahm’s CSF, the encouragement effect grows with the utility prize spread and
declines with overconfidence. We also demonstrate that the overconfident player believes
his probability of winning the semifinal exceeds 1/2, and hence an increase in overcon-
fidence reduces his perceived marginal probability of winning, leading to a complacency
effect. Under Alcalde and Dahm’s CSF, the complacency effect is exactly -1.

Third, when the utility prize spread is large enough and overconfidence is not too ex-
treme, the encouragement effect dominates the complacency effect and the overconfident
player exerts more effort in the semifinal than his rational rival. When either of the above
conditions fails to hold, the encouragement effect is dominated by the complacency effect
and the overconfident player exerts less effort in the semifinal than his rational rival.

Fourth, an overconfident player can emerge with the highest equilibrium probability of
winning an elimination contest. This occurs when effort significantly influences winning
probabilities, the utility prize spread is large, and the overconfidence bias is relatively
small.

The rest of the paper is organized as follows. Section 2 reviews the related literature,
while Section 3 introduces the general model. Section 4 outlines the encouragement and
complacency effects. Section 5 specializes the model with Alcalde and Dahm’s (2007)
CSF. Section 6 concludes the paper. All proofs are in the Appendix.

2 Related Literature

Our study relates to four strands of literature. First, it contributes to the literature on

CEO overconfidence. Empirical evidence documents that a substantial share of CEOs are



overconfident (for a review see Malmendier and Tate, 2015). The seminal contribution to
this literature is Malmendier and Tate (2005, 2008) who measure CEO overconfidence as
the tendency to hold stock options longer before exercise. Malmendier and Tate (2015)
use this measure together with additional controls and find that approximately 40 percent
of CEOs of companies listed in the Standard & Poor’s 1500 index are overconfident.

Several theories on the selection of managers into CEO positions have been proposed
to explain CEO overconfidence. According to Van den Steen (2005), CEO overconfidence
serves as a commitment device that helps attract and retain employees that share the same
values as the CEO. For Hackbarth (2008), CEO overconfidence leads to high debt levels
which prevent CEOs from diverting funds, which, in turn, increases firm value and reduces
conflicts between CEOs and shareholders. Goel and Thakor (2008) study elimination
tournaments where risk-averse managers compete to become CEO by choosing the level
of risk of their projects. Some managers are rational while others are overconfident. An
overconfident manager underestimates project risk which increases the propensity to take
risky projects (e.g. R&D activities). Some of the more risky projects will be successful
and hence, the higher risk taking of overconfident managers will improve their chances of
promotion to CEO. Finally, Gervais et al. (2011), show that firms can find overconfident
managers more attractive because they exert higher effort to learn about their projects.

Our findings offer a new perspective on why overconfident managers are promoted
to CEO positions. In a seminal contribution, Rosen (1986), models the competition for
promotion to a top executive role as a multistage elimination contest where in each stage
fewer managers are selected for the next step of the career ladder. Our model suggests
that when the prize differential across the corporate ladder is substantial, moderately
overconfident managers are more likely to be promoted to CEO than their rational coun-
terparts. This occurs because moderately overconfident managers tend to exert greater
effort, such as working longer hours, early in their careers due to the encouragement effect
provided by their overconfidence. The larger the disparity between the compensation of a
lower-level manager and that of a CEQ, the stronger this encouragement effect becomes.
Consequently, our results emphasize the significant influence that large increases in ex-
ecutive compensation (Murphy 2013) can have in making the pursuit of a CEO position
particularly appealing to overconfident individuals.

Second, our study contributes to the large literature on gender gaps in the labor

market. Empirical evidence documents gender gaps in wages and in top business posi-



tions. For instance, in 2022 women in the US earn 82 percent of their male counterparts
(Kochhar 2023) and women represent only 6 percent of top business executives in the
US (Keller et al. 2022). The wage gender gap is larger in high skilled work, and much
of it seems to be caused by gaps in promotions (Blau and DeVaro 2007, Blau and Kahn
2017, Bronson and Thoursie 2019). Laboratory experiments show that gender differences
in confidence and risk attitudes can account for gender gaps in behavior in tournaments
and contests (Niederle and Vesterlund 2007, Kamas and Preston 2012, Gillen et al. 2019,
Price 2020, Buser et al. 2021, van Veldhuizen 2022).

Our findings show that the large executive compensation spreads coupled with higher
male confidence can make competing for a top business position much more attractive
to male candidates. We also predict that much of the gender gap in promotions will
take place early in workers’ careers. This could place women at a further disadvantage
besides the negative effects of childbirth and child-rearing (Bertrand et al. 2010, Goldin
and Katz 2011, Goldin 2014).

Third, our study also contributes to the literature on overconfidence, tournaments, and
contests. Santos-Pinto (2010) shows how firms can optimally set tournament prizes to ex-
ploit workers’ overconfidence, defined as overestimation of productivity of effort. Ludwig
et al. (2011) show that an overconfident player, defined as someone who underestimates
the cost of effort, exerts more effort than a rational player in a Tullock contest. Denter
et al. (2022) explore how overconfidence affects efforts in a Tullock contest with ability
signaling. Deng et al. (2024) study the effect of overconfidence on the firm’s information
disclosure policy in a Tullock contest between an incumbent and a new hire. Santos-Pinto
and Sekeris (2025) study how heterogeneity in confidence, defined as perception of the
winning probability, affects effort provision in tournaments and contests. They uncover a
non-monotonic effect of confidence on equilibrium effort and winning probabilities. All of
these studies focus on one-stage tournaments and contests. To the best of our knowledge,
ours is the first study on overconfidence in a multistage setting.

Finally, our study contributes to the literature on multistage elimination contests. The
seminal work is Rosen (1986) who studies how prizes affect players’ effort across stages.

There are many studies on multistage elimination contests regarding different aspects,

4Many studies suggest that gender gap varies with culture (Gneezy et al, 2003 and 2009; Booth and Nolen, 2009 and
2014). In societies where gender equality is more promoted, gender gaps become less significant in many areas, including
entry and performance in a competitive environments. Differences in work environment, characteristics of professions, and

education also affect the magnitude of gender gaps.



such as effort in one stage being carried over to a subsequent stage (Baik and Lee,
2000), budget constraints on individual expenditures (Stein and Rapoport, 2005), the
discouragement effect (Konrad, 2012), optimal prize setting (Mago et al, 2013; Cheng
et al, 2019; Coehn et al, 2018; Moldovanu and Sela, 2006), optimal contest structure
(Gradstein and Konrad, 1999; Moldovanu and Sela, 2006; Fu and Lu, 2018; Hou and
Zhang, 2021), heterogeneity in either abilities or valuations (Rosen, 1986; Baik and Lee,
2000; Stracke, 2013; Brown and Minor, 2014), seeding (Groh et al, 2012), and sabotage
(Klunover, 2021).° Our paper expands this strand of literature by considering a new

dimension: heterogeneity in confidence levels.

3 Set-up

Consider a two-stage elimination contest with four players. In the first stage, the players
are matched pairwise, and each pair competes in one semifinal. The first-stage winners
go on to the second stage of the contest and compete against each other in the final. The
winner receives prize wi, the runner-up receives prize wq, and the first-stage losers receive
nothing, with w; > wy > 0.

The players choose their efforts simultaneously to maximize their expected utilities in
each pairwise interaction. The effort of player 7 in a pairwise interaction is denoted by e;.
Player i derives utility u(w) from prize w > 0, where v'(w) > 0, v”(w) < 0, and u(0) = 0,
and has cost of effort ¢(e;) = ce;, with ¢ > 1, and e; > 0. Player i’s actual probability of
winning when paired with j at stage t € {s, f} is modeled via a contest success function
denoted by pj;(e;,e;). We assume pi;(e;, e;) € [0,1] for all 4, 7, pii(es,e;) < 1 for all
(ei, e5), p;(es, e;) is differentiable, increasing in own effort, dpj;/de; = mgpj;(e;, e;) = 0,
decreasing in the rival’s effort, dp};/de; < 0, and concave, 0%pl;/de? < 0.

We assume an overconfident player overestimates his probability of winning each pair-
wise interaction and has a correct perception of the prizes and cost of effort. This defi-
nition of overconfidence is in line with Santos-Pinto (2008, 2010) and Santos-Pinto and
Sekeris (2025). Accordingly, player i’s perceived probability of winning when paired with
j at stage t € {s, f} is denoted by pj;(e;, e;, \;), where \; represents player i’s confidence.
We assume pf;(e;, €5, A;) € [0, 1] for all 4, pf;(e;, e;, A;) is differentiable, increasing in confi-

dence, 9pj;/0\; > 0, increasing in own effort, 9p;;/de; = mgpj;(e;, ej, Ai) = 0, decreasing

5Few studies have focused on multistage elimination tournaments. One exception is Altmann et al. (2012), who study
theoretically and experimentally a two-stage tournament in which four players compete simultaneously in the first stage,

and the two players with the highest output advance to the second stage.



in the rival’s effort, 9p};/de; < 0, and concave, 0°p;/de; < 0.

The solution concept is Subgame Perfect Equilibrium. We solve the elimination con-
test via backwards induction and determine the Nash equilibrium of the final before we
determine the Nash equilibrium of each semifinal. To be able to compute the equilibrium
taking into account that players can hold mistaken beliefs we assume: (i) a player who
faces a biased opponent is aware that the latter’s perception (and probability of winning)
is mistaken, (ii) each player thinks that his own perception (and probability of winning)
is correct, and (iii) both players have a common understanding of each other’s beliefs,
despite their disagreement on the accuracy of their opponent’s beliefs. Hence, players
agree to disagree about their perceptions (and probabilities of winning). This approach
follows Heifetz et al. (2007a, 2007b) for games with complete information, and Squintani
(2006) for games with incomplete information.% Finally, we assume that each player not
only knows the confidence level of his direct rival in the semifinal but also the confidence

levels of the other two potential rivals in the other semifinal.

4 Encouragement and Complacency Effects

This section reveals the two key effects that overconfidence has on a player’s effort in the
semifinal of an elimination contest.
In a final between ¢ and j, player ¢ chooses the level of effort e; that maximizes his

perceived expected utility:

Ef[Uij(ei, e, \i)] = ﬁf}u(wl) +(1-— %)u(wg) —ce; = ﬁ;Au — ce; + u(ws),

where Au = u(wy) — u(wy) represents the utility prize spread. The first-order condition
of player ¢ in a final against j is mgﬁj}(ei, e;, A\;)Au = c. In the final, an overconfident

player chooses the level of effort at which the perceived marginal benefit of effort equals

the marginal cost.” The Nash equilibrium efforts in a final between i and j, (ezf , ej-c ), are

the solution to

mgﬁ{j (657 6;‘07 )\Z)Au =G,

6These assumptions are consistent with the psychology literature on the “Blind Spot Bias” according to which individuals

believe that others are more susceptible to behavioral biases than themselves (Pronin et al. 2002, Pronin and Kugler 2007).
7The second-order condition is satisfied since

_ 2~f
82Ef[Uij(ei7 €, \i)] — 9 Pij Au < 0.
0€? b



and
mgpﬂ( i {,/\ AU = c.
Now consider the semifinals stage. Let players ¢ and j be seeded in one semifinal and
players h and k be seeded in the other semifinal. If ¢ wins his semifinal, then ¢ faces h
in the final with probability p;, and k with probability p;, = 1 — pj,. Hence, player i’s

perceived expected utility of reaching the final (or perceived continuation value), v;, is:
phk:Ef [Ulh<657 eﬁ? Ai )] + pkth[Ulk(e{? eﬁ? Ai )]

In the semifinal between i and 7, player ¢ chooses the level of effort e; that maximizes

his perceived expected utility:
ES[Uz‘j(@u ej, i) = Pi;vi — ce;.

The first-order condition of player 7 in a semifinal against j is mgpj;(e;, ej, \)0; = ¢.®

The Nash equilibrium efforts in the semifinal between i and j, (e7, €3), are the solution to

mypy;(e;, €5, i) = ¢, (1)
and

mgﬁ]z<€1 ’ 6]7 Aj ) =c (2)

To ensure the elimination contest has a unique Subgame Perfect Equilibrium we make
the additional assumption
25t 92t 2~ o2t
’py; 0Pl _ 0°py; 0°py;
de;0e; De;Oe; Oe? 86? ’

1

(3)

for t € {s, f}.
Lemma 1 The elimination contest has a unique Subgame Perfect Equilibrium.
Differentiating (1) and (2) and solving for de;/O\; we find how the player i’s equilib-

rium effort changes with his bias

ov N 9mIPy

dej mgﬁfj N Ui X, mgp; :
d\: - s omgp%, ( )
(g t omgp; omgps aeij

_ ij ij
de; + de;  Omgpy

8The second-order condition is satisfied since
= 2
02E%[Usj(es,ej, A)]
6622




where the sign of the denominator in equation (4) is positive.® Thus, whether overconfi-
dence raises or lowers the equilibrium effort of the overconfident player in the semifinal
depends on the signs and magnitudes of the two terms in the numerator in equation (4).

The first term

8)\Z @/z ’
represents the elasticity of the perceived expected utility of reaching the final with respect
to the bias, €3, 5,. If an increase in the bias raises the overconfident player’s perceived

expected utility of reaching the final, the first term is positive.

Meanwhile, the second term N
Imgpy;  Ai
o\ mgpy;’

represents the elasticity of the perceived marginal probability of winning the semifinal
with respect to the bias, Emgps, Ai- If an increase in the bias lowers the overconfident
player’s perceived marginal probability of winning the semifinal, the second term is neg-
ative.

Hence, we see from equation (4) that the bias can have two effects on the overconfident
player’s incentives to exert effort in a semifinal. On the one hand, an increase in the
bias can increase the overconfident player’s perceived expected utility of reaching the
final which motivates him to raise effort. We label this the encouragement effect of
overconfidence. On the other hand, an increase in the bias can reduce the overconfident
player’s perceived marginal probability of winning the semifinal which motivates him to
lower effort. We label this the complacency effect of overconfidence.

Note that sign of the encouragement effect is positive when

v, OB [Up(el el \)] B! Us(el el \))

= 1—9ps > 0,
On, Dhik I, + (1 = pir) I,
where _
5 5
Since %PT? > (0 and ?Ti: < 0, it follows from (5) that overconfidence generates an en-

couragement effect when an increase in the bias lowers a rival’s equilibrium effort in the

final.

9In the Appendix we derive equation (4) and show that its denominator is positive.
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5 Elimination Contest with Alcalde and Dahm’s (2007) CSF

This section solves the elimination contest using Alcalde and Dahm’s (2007) CSF which,
unlike the Tullock (1980) CSF, offers a very tractable model for a multistage elimination
contest with heterogeneous players. By deriving closed-form solutions for the equilibrium
efforts and winning probabilities, we can directly evaluate how overconfidence influences
players’ effort levels and their chances of winning the elimination contest.

Player i’s actual winning probability when paired with j at stage t € {s, f} is

1—5(2) if o

WV

¢ €
pijleiej) =
(2—;)& lf €; < €j

N |

where o > 0 determines how sensitive Alcalde and Dahm’s CSF is to effort.!® We assume
0 < a < 1 which, as shown in Alcalde and Dahm (2007), implies that each subgame of
the elimination contest has a unique pure strategy Nash equilibrium. Like the Tullock
CSF, the Alcalde and Dahm CSF is homogeneous of degree zero in effort. This ensures
that the probabilities of winning do not depend on the unit of measurement of efforts.
The key distinction between the Alcalde and Dahm CSF and the Tullock CSF lies in
how the winning probabilities are determined: under Alcalde and Dahm, they depend on
percentage-based differences in effort, whereas under Tullock, they depend on ratio-based
differences in effort.!!

Following Santos-Pinto and Sekeris (2025), player i’s perceived winning probability
against j at stage t € {s, f} is

(& .
. 1— 35t if el > e
pz‘j(eivejv Ai) = o o (6)
i € .
% o it Aed < e?
J

where \; > 1. Player i is rational when \; = 1 and overconfident when A\; > 1.

In the top panel of Figure 1, we plot the actual (blue) and perceived (red) winning
probabilities of an overconfident player with A\; = 1.5 under @ = 0.9 and e; = 1. When
both players exert the same effort, e, = e; = 1, his actual winning probability is 1/2,
but he perceives it as higher. He also erroneously believes that if he exerts e; = 0.64

while his rival maintains e; = 1, his winning probability stays at 1/2. The bottom panel

1OWhen a = 0 the CSF is completely insensitive to effort and we obtain the extreme case of a (fair) lottery. As «
increases, the CSF becomes more sensitive to effort, and the contest becomes more deterministic until the extreme case of

an all-pay auction is reached when a — oco.
M For a discussion of the similarities and differences between these two contest success functions see Corchén (2007).
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of Figure 1 shows the overconfident player’s actual (blue) and perceived (red) marginal
probabilities of winning. At low effort levels, his perceived marginal probability exceeds

the actual value; at high effort levels, it falls below it.
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Figure 1: Winning probabilities with Alcalde and Dahm’s CSF. The actual winning probabilities are
depicted in blue, the perceived winning probabilities are depicted in red. We set a = 0.9, \; = 1.5, and

ej:1.

5.1 Rational Benchmark

We start by characterizing the Subgame Perfect Equilibrium of the elimination contest
when all players are rational. This serves as a benchmark to which we compare our
subsequent results.

From now we label the players as 1, 2, 3, and 4. Furthermore, we assume players 1 and
2 compete in one semifinal, while players 3 and 4 face off in the other semifinal. Since all

players are identical, we consider a final between players 1 and 3 without loss of generality.
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Proposition 1 Consider an elimination contest with Alcalde and Dahm’s CSF and four
rational players. The equilibrium effort in the final is e = alAu/2c, the equilibrium
winning probability is o’ = 0.5, and the equilibrium expected utility is

l1—« 1+«
u(w1)+

E'U@E) =

u(ws).

The equilibrium effort in the semifinals is

@ = o [P ut) + 5 ()|

the equilibrium winning probability s p° = 0.5, and the equilibrium expected utility is
l—a|l—«a 14+«
5 { 5 u(wy) + u(wQ)} .

In a final featuring two rational players, equilibrium is reached when both exert the

EU(e,e) =

same effort, resulting in equal winning probabilities. The equilibrium effort in the final
increases in the utility prize spread, Au, in the role that effort plays in determining the
winner of the final, o, and decreases in the marginal cost of effort, ¢. Similarly, in a
semifinal featuring two rational players, equilibrium is reached when both exert the same
effort, resulting in equal winning probabilities. The equilibrium effort in the semifinal is
smaller than the equilibrium effort in the final for all « € (0,1] when u(w;) > 3u(wsy).
Finally, we have P = p°p/ = 1/4. When all players are rational the elimination contest

is symmetric and hence each has 1/4 probability of being the winner.

5.2 Equilibrium Efforts

We now characterize the Subgame Perfect Equilibrium of the elimination contest when
player 1 is overconfident, \; > 1, and players 2, 3, and 4 are rational, Ay = A3 = Ay = 1.
Since players 3 and 4 are identical and face off in the same semifinal, we consider a final
between an overconfident player 1 and a rational player 3 without loss of generality.

We start by introducing two lemmas that will be useful to understand the impact of
overconfidence on the final stage. Lemma 2 describes the shape of the players’ best re-
sponses in the final, and Lemma 3 describes how the overconfident player’s best response

in the final changes with his bias.

Lemma 2 R](es) is quasi-concave in es and reaches a mazimum at \e = 3. R} (ey)

18 quasi-concave in e; and reaches a mazximum at e = e3.

13



Lemma 2 tells us that the players’ best responses in the final are non-monotonic. Given
high effort of the rival, a player reacts to an increase in effort of the rival by decreasing
effort; given low effort of the rival, a player reacts to an increase in effort of the rival by

increasing effort.

Lemma 3 An increase in player 1°s overconfidence \1 leads to a contraction of his best
response in the final, OR] (es)/0M < 0, for e < MeS, and to an expansion of his best
response in the final, 8R{(e3)/8)\1 >0, for e§ > A\e. Moreover, the mazimum value of

player 1°s best response in the final is independent of player 1°s overconfidence.

Lemma 3 describes how overconfidence shifts player 1’s best response in the final. For
a high effort of the rival, an increase in confidence raises player 1’s effort level, while for
low effort of the rival, an increase in confidence lowers player 1’s effort level. Moreover,
the maximal value taken by player 1’s best response in the final is independent of his

overconfidence bias.

Proposition 2 In a final between an overconfident player 1 and a rational player 3
of an elimination contest with Alcalde and Dahm’s CSF, the equilibrium efforts are

_atl __a
el = a\ 2T Au/2¢, and e} = a; T Au/2c | with e] < el <&, The perceived equilib-
a+1

2241 and the actual equilibrium win-

rium winning probability of player 1 is ﬁ{3 =1-0.5)\,
ning probabilities are p{3 = 0.5\, ", and pgl = 1-0.5\, **" with 5{3 > pgl >1/2> p{3.

The perceived equilibrium expected utility of player 1 is

1+ao —atl

Ef[Ul?)(e{? eg, )\1)] = u(wl) — 5 )\1 2a+1 Au
and the equilibrium expected utility of player 3 is
1 __a_
B [Un(ef, )] = ulwn) — 2N A,

with ES[Urs(ef, €], \)] > E/ [Us (el e])] > B [U ()]

Proposition 2 establishes that the overconfident player 1 exerts less effort in the final
than his rational competitor, player 3. Intuitively, the overconfident player, given his
perceived advantage, mistakenly thinks he can reduce his effort without endangering
his prospects of success. The rational player, anticipating the overconfident player will

lower his effort, also lowers her effort but not as much. Hence, both players exert lower
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1.12 At equilibrium, the overconfident player’s perceived

effort than if both were rationa
probability of winning the final is greater than 1/2 whereas his actual winning probability
is less than 1/2 given the lower equilibrium effort.

We also see from Proposition 2 that the overconfident player’s equilibrium perceived
expected utility of the final, E7 [U13(€{ , ef; , A1)], increases in his bias. An increase in the
bias raises the overconfident player’s perceived probability of winning the final and lowers
his cost of effort. In addition, Proposition 2 shows that the rational player’s equilibrium
expected utility of the final, E/[Usy(e], e})], increases in the overconfident player’s bias.
An increase in the bias raises the rational player’s probability of winning the final and
lowers her cost of effort. Hence, the bias makes reaching the final more attractive not
only to the overconfident player but also to a rational player. Finally, at equilibrium, the
overconfident player’s perceived expected utility of reaching the final is greater than that
of the rational player.'?

Figure 2 provides a visual depiction of Lemma 2, Lemma 3, and Proposition 2. It
depicts the best responses and equilibrium efforts in a final where o = 0.9, Au = 9,
¢ =1, and A\; = 1.1. The equilibrium when players 1 and 3 are rational is depicted by
point E at the 45 degree line. The equilibrium when player 1 is overconfident and player
3 is rational is depicted by point E’ above the 45 degree line. We can see that player 1’s
overconfidence shifts his best response inwards in the area where the players’ efforts are
strategic complements. Hence, as overconfidence decreases player 1’s effort in the final,

the effort of player 3 also decreases.

12Note that as player 1’s overconfidence increases, his best response, R{ (e3), shifts inwards for low values of e3. Since
player 3’s best response, Rg(el), is positively sloped for low values of e; and is unaffected by changes in player 1’s bias,

both players’ equilibrium efforts in the final decrease in the bias of player 1.
13 As the overconfident player’s bias converges to infinity, the efforts of both players converge to zero, the overconfident

player’s perceived probability of winning the final converges to 1, his actual probability of winning the final converges to
zero, his perceived expected utility of reaching the final converges to the utility of the winner’s prize u(w1) and so does the

rational player’s expected utility of the final.
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Figure 2: Equilibrium efforts in the final of an elimination contest with Alcalde and Dahm’s CSF. The
best response of a rational player 1 is depicted in solid red, and that of an overconfident player 1 in
dashed red. Player 3 is rational and her best response is depicted in solid blue. Point E depicts the
equilibrium when player 1 is rational and point E’ when player 1 is overconfident. We set o = 0.9,

Au=9,c=1,and \; = 1.1.

We now move on to the semifinals. Note that, since players 3 and 4 are identical,

player 1’s perceived expected utility of reaching the final is:

1 4a g
U1 = u(wy) — + oz)\l 2t A, (7)

It follows from (7) that

05, (a+1)? a2
- A2 A > 0.
o 220+ 1)t u=>0 (8)

Hence, overconfidence generates an encouragement effect with Alcalde and Dahm’s (2007)

CSF. Moreover, the encouragement effect is given by:
6’171 /\1 . (O{ + ].)2 1 (9)
8/\1 51 N 2(20& + 1) u(wi) )\;T_:—ll 14o '
wwn)—u(wa) 1

u(wr)—u(wsz) 2

2

Equation (9) shows that the size of the encouragement effect increases in the utility prize
spread, decreases in the bias, and converges to zero when the bias converges to infinity
(as Ay — oo we have 17 — u(wy)).

We now introduce a lemma that characterizes how overconfidence shifts a player’s best

response in the semifinal.
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Lemma 4 An increase in player 1’s overconfidence leads to a contraction of his best

Ov1 A1

response in the semifinal, ORj(e2)/0M\ < 0, for e§ < Aief and g-5!

< 1, otherwise, it
leads to an expansion of his best response in the semifinal, OR;(e3) /0Ny > 0. Moreover,
the mazimum value of player 1’s best response in the semifinal increases in player 1’s

overconfidence.

Lemma 4 shows that an increase in confidence contracts player 1’s best response in
the semifinal when the rival exerts low effort and the encouragement effect is less than
1, otherwise, an increase in confidence expands player 1’s best response in the semifi-
nal. Moreover, the maximal value taken by player 1’s best response in the semifinal is
increasing in his overconfidence bias.

Next, we characterize the equilibrium of the semifinal between players 1 and 2.

Proposition 3 Consider the semifinal between an overconfident player 1 and a ratio-
nal player 2 of an elimination contest with Alcalde and Dahm’s CSF, one overconfident

player, and three rational players.

. u(wi) —u(wsz) 2(142a) N N . 14a u(wr)—u(wz) -1
(i) If ) a(iraa) @nd Ay < A where X is given by = . L = e

then the equilibrium efforts and winning probabilities satisfy e] > €° > e5 and pj, > pjy >

1/2> iy

(i) If either “(wi)(;;‘)(m) < 2((111?3) or At = A, then the equilibrium efforts and winning

probabilities satisfy e] < e5 <€ and pj, > psy = % > pis.

Proposition 3 shows that when the utility prize spread is large enough, % >
2(142a)

GEEE and overconfidence is not too extreme, \; < 5\, the encouragement effect dom-

inates the complacency effect and therefore the overconfident player exerts more effort
in the semifinal than his rational rival. When either of these two conditions is not met,
the encouragement effect is dominated by the complacency effect, and the overconfident
player exerts less effort in the semifinal than his rational rival.

The proof of Proposition 3 shows that, at the Nash equilibrium of the semifinal,
the overconfident player 1 perceived winning probability is greater than 1/2, that is,

pio(ef,e5, A1) > 1/2. From (6) this is equivalent to Ai(ef)® > (e5)® which, in turn,
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implies that the complacency effect is

Omgpi, A1 _ @ (€3) At
O\ mgpi, 27 (ef)ot! o ()

221 (ef)o T

=1 (10)

It follows from equations (9) and (10) that when the bias is relatively small, i.e., A\
is close to 1, a necessary condition for the encouragement effect to dominate is that it

is greater than 1 when \; = 1. This is equivalent to “(w;)(;:)(wz) > Z((llﬁz)) Thus, the

encouragement effect dominates when the utility prize spread is large enough and the
bias is close to 1. As the bias increases, the size of the encouragement effect decreases
and converges to zero while the size of the complacency effect is fixed at -1. Hence, there
exists an upper bound for the bias above which the complacency effect dominates.

Figure 3 illustrates the first part of Proposition 3. It depicts the best responses and

equilibrium efforts in a semifinal where o = 0.9, Au = 9, u(wy) = 9/4, ¢ = 1, and
A1 = 1.1. These parameters satisfy ”(w;)(;z)(w” > 2((11122)) and \; < \ = 2.436. Point F

at the 45 degree line depicts the equilibrium when players 1 and 2 are rational. Point £’
below the 45 degree line depicts the equilibrium when player 1 is overconfident and player
2 is rational. We can see that player 1’s overconfidence shifts his best response outwards
for every possible effort level of player 2. The outward shift implies that the equilibrium
E’ is attained in an area where the players’ efforts are strategic substitutes. Hence, as
overconfidence increases player 1’s effort in the semifinal, the effort of player 2 decreases.
Because the encouragement effect outweighs the complacency effect, the overconfident

player 1 exerts higher effort than his rational rival, player 2, in the semifinal.
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a_ a0
Aref = €5

el = e

125(61)

Figure 3: Equilibrium efforts in a semifinal of an elimination contest with Alcalde and Dahm’s CSF.
The best response of a rational player 1 is depicted in solid red, and that of an overconfident player 1
in dashed red. Player 2 is rational and her best response is depicted in solid blue. Point E depicts the
equilibrium when player 1 is rational, and point E’ when player 1 is overconfident. We set a = 0.9,

Au =9, u(ws) =9/4, c =1, and A\; = 1.1. These values satisfy u(w;)(;g)(wg) > Z((lliiz)) and \; < \.

Next, we characterize the equilibrium of the semifinal with rational players 3 and 4.

Proposition 4 In the semifinal between rational players 3 and 4 of an elimination con-
test with Alcalde and Dahm’s CSF, one overconfident player, and three rational players,

the equilibrium efforts and winning probabilities satisfy e = e > €° and p5, = pi3 = 1/2.

Proposition 4 demonstrates that the presence of an overconfident player in an elimi-
nation contest has a spillover effect on the equilibrium efforts in the semifinal with two
rational players. In that semifinal, both players have an incentive to exert higher effort
when player 1 is overconfident than if player 1 were rational. This occurs because the
winner of the semifinal with two rational players will face the overconfident player 1 in
the final with probability pj, > 0 and this leads to a higher expected utility of reaching

the final than if player 1 were rational.
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5.3 Equilibrium Winning Probabilities

We now analyze how overconfidence affects the players’ chances of winning the elimination
contest. We are particularly interested in knowing if an overconfident player can be the
one with the highest chances of winning an elimination contest.

We denote by P; player ¢’s equilibrium probability of winning the elimination contest.
P; is the product of player i’s equilibrium probability of winning his semifinal and his

equilibrium probability of winning the final:

P; = (Dbl + Dially)-

Hence, player 1’s equilibrium probability of winning the elimination contest is

P = pr(p§4p{3 + pigp{4) = pigp{g,

where the second equality follows from p{S = p{4. Player 2’s equilibrium probability of
winning the elimination contest is

S S S S 1

Py = 3y (Dupbs + Pispls) = P21

where the second equality follow from p3, + pjs = 1 and p£3 = p£4 = 1/2. Players 3 and
4 equilibrium probability of winning the elimination contest is

S S S 1 S S 1
Py =Py = p34(p12p§1 +p21p§2) = ) pia(1— p{:a) +(1 —p12)§

From Proposition 2, we have pfg < 1/2 < p:,{l, indicating that the overconfident
player is always the underdog in the final. By contrast, Proposition 3 shows that if the
encouragement effect dominates, then pj, > 1/2 > p3,, meaning the overconfident player
is the favorite in the semifinal. If the complacency effect instead prevails, the overconfident
player becomes the underdog in the semifinal. Consequently, the overconfident player
may be favored to win in the semifinal but remain the underdog in the final, or else
be the underdog in both stages. Thus, the overconfident player is never the favorite
throughout.

It follows from the previous paragraph that a necessary condition for the overconfident
player to have the highest equilibrium probability of winning the elimination contest is
that his equilibrium probability of winning the semifinal p$, is greater than 1/2. In other

words, the overconfident player must exert higher effort in his semifinal than the rational

4 The concepts of favorite and underdog were introduced by Dixit (1987) for one-shot Cournot-Nash games. Yildirim

(2005) extends these concepts to contests where players can exert effort in multiple periods before the contest concludes.
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player 2. When this is the case, rational player 2 has an equilibrium probability of win-
ning which is less than 1/4 since p3; = 1 — pj, < 1/2. Rational players 3 and 4 have an
equilibrium winning probability greater than 1/4 since they have a positive probability
of facing the overconfident player 1 in the final. Hence, in equilibrium, the overconfident

player 1 has the highest winning probability when P, > P; = P, which is equivalent to

6]9?21?{3 —pls—1>0.

Proposition 5 In an elimination contest with Alcalde and Dahm’s CSF, one overcon-

Vv97-5

u(wi)—u(ws2) 2(4a+5)
I 1 2) -

and u(ws) 6a?+5a—

fident player, and three rational players, if o > 5, then
there exist Ay € (1, 5\) for which the overconfident player has the highest equilibrium prob-

ability of winning the elimination contest, i.e., Py > Py = Py > 1/4 > P,.

Proposition 5 shows that an overconfident player can have the highest equilibrium
probability of winning an elimination contest. Moreover, for this to be the case three

conditions need to be met. First, the CSF’s effort sensitivity parameter o must be

greater than @ ~ 0.404. Hence, the role that effort plays in determining the winning

probabilities must be sufficiently high. Second, the utility prize spread needs to be large

u(wi)—u(ws2) 2(4a+5)
IIL(’LUQ) = > 6a?+5a—3"

enough, Third, the overconfidence bias must be relatively low.

6 Conclusion

We analyze how overconfidence affects behavior in multistage elimination contests. Our
findings reveal a nuanced interplay between overconfidence and effort exertion in a two-
stage elimination contest.

In the final stage, an overconfident player always exerts lower effort at equilibrium
than a rational player. The (mis)perceived advantage of the overconfident player leads
him to think, mistakenly, he can reduce his effort without endangering his prospects of
success. The rational player, aware of the rival’s bias, also lowers her effort but not as
much. Hence, the bias lowers the overconfident player’s probability of winning the final.

In the semifinals stage, the bias has two opposite effects on an overconfident player’s
incentives to exert effort. On the one hand, it raises the overconfident player’s perceived
expected utility of reaching the final. On the other hand, it leads to a decrease in the
overconfident player’s perceived marginal probability of winning the semifinal. The first

effect encourages an overconfident player to raise effort whereas the second effect makes

21



him complacent and leads him to lower effort. If the encouragement effect dominates, an
overconfident player exert higher effort at equilibrium in a semifinal than a rational rival.

We show that for the encouragement effect to dominate two conditions have to be met.
First, the prize spread needs to be large enough. Second, the overconfident player’s bias
cannot be too extreme. The intuition behind these two conditions is as follows. The higher
is the prize spread, the higher is the perceived expected utility of reaching the final, and
the higher is the encouragement effect. As the overconfident player’s bias increases, the
encouragement effect gets smaller whereas the complacency effect is unchanged. Hence,
there exists an upper bound for the bias above which the complacency effect dominates.

We also find that an overconfident player can be the one with the highest probability
of winning an elimination contest. For this to be the case, three conditions have to
be met. First, the role that effort plays in determining the winning probabilities must
be sufficiently high. Second, the prize spread needs to be large enough. Third, the
overconfident player’s bias needs to be small.

Our study contributes to the literature on CEO overconfidence by providing a novel
explanation for why overconfident managers are selected to CEO positions. In addition,
our results highlight the role that increases in executive compensation (interpreted as
increases in the prize spread) can have in making elimination contests more attractive
to overconfident managers. Our study also contributes to the literature on gender gaps
in the labor market by showing that large executive compensation coupled with higher
male confidence can make competing for top business positions more attractive to males.

Future research could explore elimination contests where players differ not only in
confidence levels but also in abilities. If an overconfident player has lower ability than
a rational player, the bias may increase both his perceived expected utility of reaching
the final as well as his marginal probability of winning. Additionally, future studies
could examine how contest designers should optimally structure prizes in the presence of

overconfident players.
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Appendix

Proof of Lemma 1: The best response of player i in a final against player 7, le (),
is implicitly defined by

mgﬁg(ei, e, \i)Au = c.
The best response of player i in a semifinal against player j, R{(e;), is implicitly defined
by

mygp;; (€, €5, \i) Ui = c.

Hence, the slope of the best response of player ¢ in stage t € {s, f} is given by

aRt/a 8ZEt[Uij(ei,6j,)\i)] 82]3%(67;76]':)‘1') 62pz]

i/ O€j Oe;0e; Oe;0e; Oe;0e;

_ J — i —— ) = 7 11

OR}/0e; 2B Uij(ei,e5,Mi)] 0%pj; (eirej i) 20y (11)
Oe? 0€? T9e2

Using the contraction mapping theorem, we know that an equilibrium exists and is unique

when the product of the slopes of the best responses is less than 1, that is,

S Ik (‘aRz/aej) <h (12

or, substituting (11) into (12),

P >,
Oe;0e; Oe;0e;
S x S <,
ij Ji
86% 86?

which is equivalent to assumption (3)

’py; O°p;  O°p; O°pY;
<
deiOej Dei0e; — dej  Oes

)

Since each subgame of the elimination contest has a unique Nash equilibrium, it follows

that the elimination contest has a unique Subgame Perfect Equilibrium. Q.E.D.

Derivation of equation (4): The first-order conditions (FOCS, from now on) in a

semifinal between ¢ and j are

aﬁfj(ei, €j, Ai)

V; = C,
8ei
s
apji(eia ej> )\j)~
— s V; =¢C
8ej

Total differentiation with respect to e;, e;, and A; gives us

32}7” dei 82]92] dGJ n 82p@] 75 " aﬁfj a/’[};
de? dN;  DedejdN;  Oe;0N; Oe; O\

=0,
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(27t P

Y 2 J—
8ej86i d)\Z (‘96]- d)\Z
: . de; :
Solving the second equation for 72 we obtain
9255,
J?
dej o 6€j66i dei
2 = ]
d)\Z 9 p?i d)\z
Be?
Replacing in the first equation we obtain
9255,
275 25 I 275 =5 o~
0°p; de; 0°Dj; aejoe; de; n 0°pj; o op;; Ov; 0
e ——— — _— _— i e — = .
6612 d/\z 861-86]- angs'i d)\Z 3618)\1 6ei 8)\1
86].
Solving this equation for gf\? we have
1
o o, | T o
dei ey on T Beon Vi
dX; 0253,
825,?]' 825% BEjE)ei ~
0€? de;dej 0213, t
de2
J
or
e o3, 9258, mgps, O N, OMIPy N\
15 OU. 1] ) 1] = — T
dei o 1 de; 8); + 96,00, V; . bW O\ U; OXi  mgp;; (13)
dAZ - 82ﬁfj 625*;. 325s_i - 8mg§fj 3mg§fj 8mgf1§i :
Oe? Oe;0e 86~8Je~ ~ Oe; Bej Oe;
i 1 _ i9¢5 7Y€ i K ]_ T OmanS. omans.
0%, 9%, ¢ 9Pi 9Pji
02 Toe2 ei O
i J

Note that in equation (13) the sign of the denominator of the first term is positive due
825% o amgﬁfj
S

to the assumption < 0 and the sign of the denominator of the second term is

positive due to assumption (3). Q.E.D.

Proof of Proposition 1:

The final stage

The winning probabilities are

1 1es f a > oo
- 5o 1 61 /63,
p{3:< 2 ef
1ef oY a
\5% lf@l <€3,
(
1¢f i o
' 1—5% ife§ > ef,
P31 = L es oo oo
\§¥ 1Ie; x €7.
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Rational player 1 maximizes expected utility

max,, B (Urs) = plaAu + u(w,) — cey = ¢

(

( _1§> Au+u(wy) —cey if e > eg,

«
2 ef

1ef : a «
ﬁ%Au + u(wq) — cey if ey <ef.

Rational player 3 maximizes expected utility

max,, B/ (Us) = plyAu+ u(ws) — ces = N E
TS Au+ u(ws) — cey ifeg < ef.
\ 1
There are 2 cases:
el = eg
ef <eg
1. Equilibrium efforts in the final
(1) case 1: ef > €3
Players 1 and 3 maximize their expected utilities:
o { (- 52) k) o).
1
max,, %%Au + u(wy) — 063}.
FOCS:
le1] %j—gﬂAu —c=0,
e
afs —c=
les] 5 s Au—c=0.
The second-order conditions (SOCS, from now on):
le1]  §(—a—1)=HAu <0,
€1
a—2
les]  §(a—1)=—Au<0.
1
Solving the FOCS, we get ef = e = A
(2) case 2: ef < ef
The same as the previous case.
Thus the unique equilibrium is &/ = e{ = eg = 5 Au.
2. Equilibrium winning probabilities in the final
_ 1
P =pls=rl =5
3. Expected utilities of final
1 -« 14+«

EN(U) = Ef (Uy) = B/ (Uy) = %[u(wl) +u(ws)] — CQ%AU -

(1 35) Aut u(uws) - ces ife§ > e,

5 u(wy) +

Since 0 < o < 1, we have Ef(U ) = 0. The participation constraints are satisfied.
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The semifinals stage

1. Expected utilities of reaching the final

Player 1’s expected utility of reaching the final is given by

s s — 11—« 14+«
o = 3, B (Us) + pis B (Un) = B/ (U) = 9 u(wy) + u(ws).
Since all 4 players are identical,
_ 11—« 14+«
U=10] =V = U3 = Uy = u(wy) u(wy).

2

2. Equilibrium efforts in the semifinal

Using the extension of the equilibrium result in the final, we can get that

« Q 1—a( )+1+a
— u(w
2 2| 2 !

u(wy)

3. Equilibrium winning probabilities in the semifinal

P’ =ply =p5 = D3y = piz = 5

4. Expected utilities of semifinal

o 11—« l—al|l—« 1+«
% u(wy)

Since 0 < o < 1, we have ES(U ) = 0. The participation constraints are satisfied.

5. Note that if % > 312 then e® < @/. Since a € (0, 1], this inequality is satisfied for

14+a?
all v when u(w;) > 3u(w,).

Proof of Lemma 2: Player 1’s best response in a final with 3, R{ (e3), is defined by

o €% _ : fe% [e%
W Ae?HAu =c if \ef > ef,
o 6?71 : a a
A1 o Au=c if \ef < ef.

Hence, the slope of player 1’s best response in a final with 3 is

4 2 ea—l
2aTl‘le—lAu o el : @ @
aRf(e;;) 82Ef(U13) - - ey — _1+a£ lf )\161 > 63,
(91 e, 0 _(1+a)ﬁa73+2A“
€3 _ €10€e3 el
- = —Q/= = a—1
OR{ (e3) 2B/ (U13) IS
e .
e Oey - io— = -2 if el < ef.
ay €] l—aes
—(1-a)§M -1 Au
3
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Therefore, the sign of the slope of player 1’s best response in a final with 3 is positive
for Aje¢ > e and negative for \je® < ef. This implies that RJ(es) increases in es
for A\jef > ef, reaches the maximum at A\jef = ef, and decreases in e3 for A\jef < ef.

The analysis of player 3’s best response in a final with 1, R:’; (e1), is similar. Q.E.D.

Proof of Lemma 3: From player 1’s best response in the final (see Lemma 2) we

have
[e3
f _ o _€3 ; a a
8R1 (63) _ 222 6¢1x+1 Au if )\161 = €3,
8)\1 qef Tt
Qa1 1 « «
2 e Au if \ef <ef.

We see that OR](e3)/0N < 0 for M\e® > eg and AR (e3)/0M > 0 for Aje? < ef.

Substituting e§ = Ajef into player 1’s best response and denoting the maximal effort

max

that 1 is willing to invest in the final by ej we obtain

& )\1<€1max)a

221 (] et Au=e
or
«
elm — — Au.
2c

This implies that the value of e; corresponding to the maximum value of player 1’s best

response in the final, €™, does not depend on \;. Q.E.D.

Proof of Proposition 2: The perceived winning probabilities of the players are:

1 €3 : « «
’Vf 1 - 5)\18‘11 lf /\161 2 637
P13 =
’ 1hief if  Aef < e
2 eg 161 = €35
1ef : « «
P31 =

it e§ <ef.

N[ —=
mlm
=Rl

Overconfident player 1 maximizes expected utility

1— %%) Au ~+ u(ws) — cey

— e

~ ( f el > eg,
max,, B (Urs) = plaAu+u(wy) —cey = "
T A+ u(ws) — cey it Aef <eg.
€3

Rational player 3 maximizes expected utility

et ; o fel
%> Au+ u(wy) —ceg if  e§ > ef,

max,, B/ (Us) = ply Au + u(ws) — ces = ) ?
S Au+ u(ws) — cey if ey<e
1

=Q
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Thege are 4 cases:

Aef = ef and ez > e,
Aef > ef and ez < ey,
Aed <es and e3> ey,
k)\163" <ef and ez <e.

Since A\; > 1, the fourth case is impossible.
1. Equilibrium efforts

(1) case 1: \jef > €3 and e3> e

Players 1 and 3 maximize their expected utilities:

maxe, { (1 — %/\63 > Au + u(wy) — cel}

maxe, (1 — %—;) Au + u(wy) — 063}.
FOCS:
lel] 5% QHAU —c=0,

[es] %EE%AU —c=0.

SOCS:
le1] 5 (—a—1) QHAu <0,
les]  §(—a—1) QHAU < 0.
Solving the FOCS, we obtain
at1

1 )\1 2t A,

o o
el = 2—6)\1 2t Aw.

Check the conditions A (ef)* > (ef)* and e > ef: A(e])* > (e])® is equivalent

to 20;:11 > 0 and e{; > e{ is equivalent to Klﬂ > 0, hence, the conditions are
satisfied.

(2) case 2: \jef > €3 and ez < e

Players 1 and 3 maximize their expected utilities:

max,, { (1 - %%) Au + u(wy) — cel},

[e3
max., {%Z—%Au + u(wsy) — 063}.
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FOCS:
le1] 55 a+1Au —c=0,
[es] ae?’ "Au—c=0.

Dividing the two FOCS, we get

(&
3—>\1>1
€1

which contradicts the condition that e; < e;.
(3) case 3: \ief <ef and ez >e
Players 1 and 3 maximize their expected utilities:

A
max,, {% L5 A+ u(ws) — cel}

eg

maxe, { (1 — %—g) Au~+ u(wy) — 663}.
FOCS:
[258 51 ! =
lel] % o Au—c=0,
les] -G Au—c=0.
€3

Dividing the two FOCS, we get

which contradicts the condition that e; > e;.

Thus the unique equilibrium is

+
1 — _A 2atl AU
2c

o  ——a
ef = -0 7T Au.

where e/ <& and e} <&/:

f o a+1 a4l
e] <e = 2—)\ e Au < 2—Au =\ T <,
C

f

o o o -
el <ol = —\ AU < —Au = )\, T < 1.
3 2¢° 1 2c 1

2. Equilibrium winning probabilities

The true winning probabilities are

3
=
w
|
DO | —
N
o) |('b
UL PRy
N~
Q
I
DO | —
Y
>
=
[V
ib—‘
AR
N———
Q
|
DO | =
>
=
L)
9
+
iR



The overconfident player 1’s perceived winning probability is

e 1 (%/\;ﬁAU) 1 </\1_2aaﬁ> 1 o+l
~f _ (63) —1-= 2 :1__—:1_§>\12a+1.

1
p13 - o - o @ - (o]
UGV (g%?‘f*ﬁm) oy (M”i)

2c

We can easily get ply > pf, > > pls.

3. Expected utilities of final

1+ a/\ Bt Au,

EY (U1s) = plau(wn) + (1 = plg)u(ws) — cef = u(wy) —

1 __o
O T A,

EY (Us1) = pjyu(wr) + (1 = pgy)u(ws) — cef = u(wy) —
We can easily get that Ef (Uy3) > B (Us;) > Ef(U). Since Ef(U) > 0, the partici-

pation constraints of both players are satisfied. Q.E.D.

Proof of Lemma 4: The best response of player 1 in the semifinal with 2, R;(ey), is
defined by

2A1 a+1”U1 c if M\ef > e,

5 =c if ey < €.
Hence,
)\2 a+1U1 + 5 2)\1 823-1 gzj\i - ﬁe;% < Ul + )\1 6U1) if )\16(11 2 6(2)‘
oM
ae‘f71~ o 6‘1171 0v1 ael ' 31)1 : fel o
56% ’U1+§/\1 6%3—)\1:5 U1—|—)\1 1f)\161 <62
Since g% > 0 it follows from (14) that % > 0 for \ef < ef. Since g% > 0 it also

follows from (14) that L2 < 1(> 1), then —1 < 0(> 0) for \je§ > e5. Substituting

e = A€ into player 1’s best response in the semlﬁnal and denoting the maximal effort

smax

that 1 is willing to invest in the semifinal by e;”** we obtain

( sma:p)a

(0% )\1
—— 0~ U1 = ¢C
2)\1 ( smam)a+1 1=

or

smax

Since v increases with A, the last equality implies e]™** increases with A;. Q.E.D.

Proof of Proposition 3:
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1. Perceived expected utilities of reaching the final

Using Proposition 2, we can get the perceived expected utilities of reaching the

final of each player.

Overconfident player 1’s perceived expected utility of reaching the final is
U = P§4Ef<U13) + Pigﬁf(Ul4)~

Since players 3 and 4 are identical, Ef(Uy3) = Ef(Uy4), we have

L ; a)\;%Au.

Since Ef (Uys) > Ef(U), we can get v; > 7.

?}/1 = u(wl) —

Rational player 2’s expected utility of reaching the final is
vy = p3y B (Uns) + pia B (Una).
Since players 3 and 4 are identical, EY (Usyz) = E¥(Us,), we have

11—« 14+«
v = u(wy) +

u(ws) = 0.

2. Equilibrium efforts and winning probabilities in the semifinal

Player 1 maximizes expected utility

max ES(Ulg) = ﬁiZ,ﬁl — cep = N
€1

_le Vo _ : a o
(1 2)\1e‘f>v1 cep if ey > ef,
l)\lel

2

5 v — ceq if  Aef < ef.

Player 2 maximizes expected utility

e .
1—%6—;> Vg —cey if  eg > e,
S — S _ 2
max E°(Uy) = p3,v2 — ceg =
€2 .
Vg — CEs if ey <ey.

N

Q|0
YN

There are 4 cases:

(
el = e and ey < ey,
Aef = ef and ey > ey,
el < ey and ey > ey,
Aed < e and ey <ey.

Since \; > 1, the fourth case is impossible.
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(1) case 1: \jef > €3 and es < ey, which corresponds to (i).

Players 1 and 2 maximize their expected utility:

1-1.%2)%

maXel{< —§>\16 )’01—061},
1

maXe, {5 Vo — 062}.

FOCS:
[e1] ﬁeggl v —c=0,

HQNQ

[ea] %ei? vy —c = 0.
SOCS:

le1] 5 (—a ) a+201 <0,
2] $la—1)%
Solving the two FOCS, we obtain

a -~ —Q o
er = — AP (0) ¥ (v2)”,

2c
(07 ~ N
ey = 2—0)\?(“1) *(0g) ™,
e v
R Y
€1 (%1

Check the conditions Ajef > e§ and e; < e5:

D Aeg > €5

As long as e; > ey is satisfied, \jef > ef is satisfied.

@ e >e
We have
€1 = ey — 4 >1
/\1’02
u(w1) _ H—_a)\ Eray Au
u(w1)—u(wz)
= (w1) 1 =1
u(wi +a
M| (it — 15°)
u(wy) 1+a/\—2a+1 Y ( u(w) B 1—|—a)
u(wy) — u(ws) 2 - u(wy) — u(ws) 2
Let

FO) = ( u(w) 1—|—Oz)\1 Ml) o (u( u(wn) B 1+a) |

u(wy) — u(ws) 2 wy) — u(ws) 2
we can easily get that f(A\y =1) =0 and f(A\; — o0) < 0.
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Fiay) = LFQ it (u( ww) 1—i—oz) |

2(2a + 1) wy) — u(ws) 2
’ = (1 + 04)2 —2‘3111—1 = u(wl) — lta
JA) 20 =55 =M > u(wy) —u(wp) 2
(1 + Oé)2 U<UJ1> - U(w2) )\2%211 +1
20+1 (1 —a)u(w) + (1 + a)u(w,) '

{(1 Tt ugwn — u(w) ]f =29

Let

(1+ a)? u(wy) — u(ws) =S
g(a) =
200+ 1 (1 —a)u(wr) + (1 + a)u(ws)
a) If g(a) < 1, then f'(A\1) < 0 always holds. This means f(A;) < 0 always

holds, and thus Z—; < 1 always holds.

(1+ a)? u(wy) — u(ws)

gla) <1 200+ 1 (1 — a)u(wy) + (1 + a)u(ws) !
(1+a)? o (1 — a)u(w) + (1 + a)u(ws)
20 +1 u(wy) — u(wsy)

= (1+ ) (w(wr) — u(wy)) < 2o+ (1 = a)u(wr) + (1 + a)u(w,))
< (a+3a?)u(w;) < (2 + 5a + 3a2)u(w,)
w(wy) _ 24 ba + 3a?
u(ws) S a(l + 3a)
u(wy) < 2+ 50 +3a®
a(l+ 3a)
u(wy) — u(ws) o 2(1+ 2a)
u(ws) ~a(l+3a)

u(wi)—u(wsa) 2(1+2a)
When i(wz) = < a(113a)

that A\ > 1.
b) If g(a) > 1, then

, the condition e; > e, is never satisfied given

(1+a)? u

R
>0 when )\ < [ —u(ws) )} CE

(w1)
() (ja:; (1a)uiw ;+(1(+a))u(w2 o
@ w(wy)—u(ws afl
<0 whend > [ 2a+1 (1—a)u(wi)+(1+a)u( 2)} 2o

We now show that if “(w;)fu(m) > 2(1+2°‘)), then there exists a unique

(w2) a(143«a
threshold A > 1 where f(\;) = 0, that is,
U(U)l) o 1+O[)\72Dc‘xtrll _)\ ( u(wl) o 1+Oé>
u(wy) — u(wy) 2 1 "\ u(wr) = u(ws) 2 )7
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which is equivalent to

1 i a “ 1
w(wy) — A5 A = & Ku(w:;(ivli(w) _ ;O‘) Au} ,

or

14+ oot N 14+«

u(wy) — 5 A 20 Ay = A | u(wy) — 5 Au |,

or A

l+au — A—1

(U)1) u(w2) = — _ —. (15)
2 u(ws) A — \"zart

Since o € (0,1] and u(w;) > u(ws), the left-hand side of (15) takes a
value in the interval (0,1). The right-hand side of (15) is increasing in A

for A > 1, its limit when > 1is ?,)Zi;, and its limit when A\ — oo is 1.

Hence, the threshold \ exists and is unique provided that

1+ au(w) —u(wy)  2a+1
> .
2 u(wy) 3o+ 2

It is easy to show that this inequality is equivalent to

u(wy) —u(ws) _ 2(1 4 2a)
u(ws) ~ ol +3a)

, then there exists a unique value for 5\,

Therefore, if *422) > S

greater than 1, that satisfies (15). This, in turn, implies:

>0 when )\ < 5\,
fA) 3 =0 when\ = 5\,

<0 when)\; > .

> (0 when )\ < 5\,

~

€1 —€e49=0 when)\; =\,

<0 when)A; > A

)—u(wz) 2(142a)
711.(11)2) > a(143a) d
w(wi)—u(wsa) 2(14+2a)

wm) > a(iae) and

The condition e; > ey is only satisfied when *

A < M. And e1 > ey is only satisfied when
A< A

Therefore the solution

er = 2—6/\?_1('771)1_‘1(”2)&7
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a ~ —Q (0%
e2 = 5 AT (U1) % (v2) .

only applies when ”(“’L)(;Z)(w?) > 2((11122)) and A\ < \.

case 2: \ief = €S and ey > ey, which corresponds to (ii).

Players 1 and 2 maximize their expected utility:

1 _es
maxXe, { (1 — 5/\2 >Ul —cel}

max,, (1 — %%) Vg — C@g}.
FOCS:

[61] gf\yl a+101 c=0,

€] §e§1ﬁv2 —c=0.
SOCS:

lel] g (—a— 1)—= a+21)1 <0,
lea]  S(— a—1)-—= a+2U2 < 0.

Solving the FOCS, we obtain

bl
e] = %)\ 20+1 (Ul) a+11 (Uz)maﬁj
(6%
€y = 20)\1 2a+1 (Ul)Qa-‘rl (U2) a+11’
€9 - - 1 1

= = A7 (01) 2041 (vg) 2041,
€1

Check the conditions Ajef > e§ and ey > e;:
D Mef > e

>\1€ at+1l
€] 2 e) = !

> 1 <— )\2a+1 ('U1>20‘+1 (’UQ) arl > 1.

(0%
€9

Since A\; > 1 and v; > w,, the inequality is always satisfied. Therefore

Aref > eg always holds when A; > 1.

@ e > e

1
= AT (B)) TR (vy) T 2 1

1
Moy 75 A
<:><in> >1e 25

U1 (%1

We have already seen in case (1) that e; > e; is satisfied when either

u(wi)—u(w2) 2(14+2a) N
Ilt(wz) = < a(l13a) O A= A
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a+1

only applies when either u(w;)(;:)(wz) < iﬁi@i; or A\; > A\

case 3: A\ief <ef and e = e

Players 1 and 2 maximize their expected utility:

1 Aef ~
maxe, § 5 s 01— Ce1

max,, {[1 — %(%)a]vz — cez}.
FOCS:

a)\l 1 1N _
le1] ! c=0,

[62] %egﬁ’l}g —c=0.
Dividing the two FOCS, we obtain

€2 (%
— = — <1,
€1 101

which contradicts the condition that ey > e;.

Therefore, the equilibrium in this semifinal:

(1)

When “eo—ulws) o 20820) 1\ < X, which corresponds to (i)

u(ws) a(1+3a)
6‘; — g)\(l)z—l u(wl) 1 + CK)\— 2a+1 e 'LL(U]l) _ 1 + “ AU,
2c w(wy) — u(wy) 2 u(wy) — u(wsy) 2
o= Yya u(wy) 1+ Oz)\—m+1 - u(wy) 14 o Au
2 1 1 )
2¢ u(wy) —u(wy) 2 u(wy) — u(ws) 2

where ef > e3.

Py = %Xf <U(w11;(ivlzi(w2) : J2r O‘)\lhﬂ)_a (U(w:;(ﬁ]l?z(wﬂ - 1;a>a7

P =1-2A7 <U(w11;(10113(w2) : J2r O‘)\12a+1)_a (U(w:;(ﬁ]lfz(“h) - ; a>a7

=1 = (g oy 2 ) ()

When either “(wl)( )( 2) < a((llﬁz)) or A\; > A, which corresponds to (ii).

e; =

2¢" wy) — u(ws) 2 wy) — u(ws) 2
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Therefore the solution e; = £\, > (07)2071 (v7) 77T and €3 = £\ 7T (07) 2047 (vg) 20+

1

oot ulw) Lt g \EE O w(w)  Lba)\mE
1 uf 1 uf



a+1

o Oy Tm u(ws) L+a g Zotl u(w,) Lra\®r
Tt ulw)—ulw) 2 u(wn) —u(ws) 2 ’

where A\; (€5) > (e5)” and ef < €5.

Pl = 1)\7%“ ( u(ws) 1+ a)\2a+1) T ( u(wy) 1+ a> ~Zatl
127 5 u(wy) —u(wy) 2 w(wr) — u(ws) 5 :

ps =1 _)\_ﬁ ( u(wl) 1—|—a}\_2tz++11)2f-‘.1 ( u(wl) - 1—|-a)_2aa+1
21 271 u(wy) — u(ws) 5 M a(wy) — u(wy) 5

P _1_5\‘2%11 ( u(w) 1+a)\_2a+l)—2;‘+1 ( w(wr) _1+a)2aa+1'
12 971 u(wi) — u(ws) 2 w(wr) — w(wy) 5

3. Equilibrium efforts compared to benchmark

. u(wi)—u(wsz) 2(14+2a)
(i) when o) > (s and A < A
We show that e] > €° > e3:
e’ a)\a 1’*11 oo 7 1—a
el > = = > 1 = 2! = 2> = — > 1.
e 220 AUy
+1 e
68 )\ U1 @ (%) * )\1’02
e§<és<:>_—§<1<:>201( )a_( e (M) oy
€ U U1

{>e€ and e5 < €°.

. 1
Sinc ¥

2(142a)
= a(143a)

u(wi)—u(ws2)
u(ws2)

or /\12

(ii) when either

We show that e] < ej < €°. Since we already showed that e] < ej is satis-

fied under this condition, we only have to show e5 < €°.

a+1
2a+1
2

a+1
,U220¢+1 g

g)\_ 2aa+1 ~2aa+1
1 1
2c
[e]
~2a+1

_ [e]
2a+1
M Uy

e < e — <—7

Fle®[e

<:>a
— )
2c

@
é i 6fa+1 g;

2

2a+1

2a+1
A" g

<~ ;l\)/l < )\11}2,
which always holds, thus e] < e < €° always holds.
4. Winning probabilities compared to benchmark
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(i) when “(w;)(;z)(w” > i((llizz)) and A\; < A

We show that p3; < % and piy, > pi, > %:

s 1 L (e ¢ 1 s s
p21<§<:>§ ; <§<:>€2<€1,
1

Pl =1—p5 >

57
Dy > Plo 1 L& a>1 L e§a<:>)\ > 1
P12 = P12 2 e 2\ e 1 .
(il) when either "(w;)(;z)(w) < z((llﬁz)) or Ay =\
We show that pj, < 3, py; > £ and pj, > 3
o 1 1 (e “ 1 <
X 5 a s o €1 x € 9
P12 9 2 \es 9 — € 2
S 1 S > ]'
P2y P12 = 9’
s 1 1 1 €5 ¢ S 1
Pz =5 = 2 \ e 2
€3
= <1
)\16?

)\;ﬁ“ ('1;1)2;% (v2) ST

Afcxﬁ (571)% (1)2)ﬁ

— <1

_ _2a
=\ (@) TR (0y) T < 1

1
_ 2« rU2 2a+1
<:> )\1 ot (a) < 1

5. Participation constraints
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(1) When “tedtiee) > 200590 and Ay < A

E*(Urz) = Pyt — cef

S =~ S

= (1 - %Xf (@)~ (UQ)Q) B — e X @) ()

~ 1 o ([~ - [ o a—1 (-~ -« o
=0 AT (@) (02)" = AT (@) (1)
~ ]- o [~ — [0} ]' o— ~ —Q «
> U1 — 5)\1 (Ul)l (v2)" — 5)‘1 ! ('Ul)l (v2)

~ 1 ~ —Q o 1 [o M ind —Q (0%
>0 — 5)\? (@) (09)* — 5)\1 (@) (v9)

=0 = AT ()7 ()"

= ()" [(’61)0‘ — X (Uz)a] > 0.

E*(Usy) = p3,v2 — ce;

1 o N and —Q [0 a o [ —Q [0
= §>\1 (V1) (v2)" vg — C%M (@) (v2)* ™!
1 o (T — o Oé lo AV And —Q (07
= 5)\1 (B1) 7 (v2) T — 5)\1 (@)™ (v2)*™
1 — ~ \—« a
=—5 AT (@) (1) > 0.
(2) When either ”(w;)(;:)(w” < iﬁféﬁ% or A = A

ES(Ulg) = ﬁi2€)/1 — cei.
Since pi, > 1, U1 > U and €} < €, we can get that E(Up) > E°(U) > 0.

E2(Unr) = phyva — ces

= (1= 3N @0 (00 ) g = A T @) () B
= oy = AT (@) (1) B — SO (3 (1)
— - J2r EAL T (@)% (uy)
— ()% (o)1 - TEOATET @) ) 0
QE.D.

Proof of Proposition 4:
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1. Expected utilities of reaching the final
Rational player 3’s expected utility of reaching the final is given by

V3 = piQEf(U?vl) + P§1Ef(U32>

1+« 1l -« 1+«

u(wl) -+

= Py {U(@Ul) - )\;WAU} + D5y [

utus)|

Rational player 4’s expected utilityof reaching the final is given by

vy = piL BN (Un) + p3y BV (Uso)

1+« l—« 14+«

u(wl) -+

= [utun) = 5N A 4, | utus)|
Since Ef(Ugl) = Ef(U41) > Ef<U) = Ef(Ugg) = Ef(U42)7 we have Vg = Vg4 > .

2. Equilibrium efforts

(1) When “tettiee) » 202590 and Ay < A

« (0%

S S S 1+a
€3 =€) = ~U3 = — [Py |u(wi) —

__a 1
o0 9% A1 20+1AU} + P {

where
a+1

s _ 1ya wwy)  _ 1fay " 2afL - _ww)  14a)”
pla=1- 2)‘1 (u(wl)_;(wg) 2 A ) (u(wl)—i(wg) 2 ) :

(2) When either "(w;)(;z)(wg) < i((llﬁ,z)) or A = A

s s a | 14+a —5= s |1—« 1+«
e5 =e; = 2—61;3 =5 |:p12 [u(wl) - Ay 2ot Au} + p3, { 5 u(wn)
where

s __ 1 _2aof|-1 u(wy) e zcjlt-ll zatt u(wy) _ 14o _ﬁ“
Pia = 5M (u(wl)u(wz) 5o AL ) w(w1)—u(ws) 2

We show that e§ = e} > €° holds in both (1) and (2):

S S =S Q a— —
€y =€y > € < —U3 > —U <= vg > 1.
2c 2c

3. Participation constraints

1 o l1—-a
E*(Usq) = p34v3 — ce; = JUs — €5 Vs =~

E*(Uss) = E*(Usy) > 0.
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Q.E.D.

Proof of Proposition 5:

1. When tn—ue) > 204200 and ) < A

(1) True winning probability of player 1

P = P{3pi2

B _)\ - [ - %Xf (U(wll)t(iultz(w) Ty M 20;++ll>_a (U(w:;(ﬁjllz(wﬂ - 1J2ra>a

Let
f()\l)_Pl_i
We can get
f(>\1—1)=%><%—§1:07
U 1 1
f()‘lz)\):—)\_Qa+1x§_Z 0

f(A1) can also be written as the following:

1 o
F) = A T

Sl wlw)  14eNT (0 wlw) o Ldag gt L
u( u( 4

471 wy) — u(ws) 2 wy) — u(ws) 2

Taking derivative of f(\;) we obtain

f’(Al):—1 = Ahﬂl_}l(( u(w) 1+a)

22a 417" u(wy —u(wg) 2

o 2a+1 . L+ O‘)\f 20&111 -

(a 200 + 1) ( — u(ws) 2 !
o u(wy) l+a - —ot
+ A 2a+1 —« ( A 2a+1 >
! (=a) u(wy) —u(wy) 2

o+l a+1 \ -l
2 2a+1) 71 '

1 « 1 u(wn) 1+a\ a+1
=1 ==5577 +2<O‘ <u(w1)—u(w2) 2 ) y (1+a
-1
f'(A=1)and 1+3 < u(w?)(w;)(m) HTQ> 1+ oc)) has the opposite
sign.
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-1
When1+§<2a—<% 1) aT“(l+a))<O,f’()\1:1)>0.

u(wi)—u(w2) T2
Since
142 (20— uw) _1ta _1a+1(1+a) <0
2 (™ u(wy) — u(ws) 2 2
u(wy) 1+a\ 'a+1
<— 20 — — 1 < =2
() )
4
u(wg) < 3a — 1.

u(wy) — u(ws)

f/(A\1 =1) > 0 is only satisfied when a > % and uwi)—ulwg) -, .

u(wsz) 1°

We now show = > 2((32‘[:11))
4 2(20 + 1)

<~ 4da(Ba+1)>2Q2a+1)Ba—-1)

>
3a—1" a(Ba+1)
— 1202 + 4o > 1202 + 20 — 2

<~ 2a+2>0.

Thus we know that under the conditions o > 5 and ”(w;)(;g)(w” > 2=, f(\)

is positive when A; is small and close to 1. Therefore there exist parameter

configurations where the overconfident player’s equilibrium winning probability

Py is higher than the benchmark.

(2) True winning probability of player 2

We show that P, < }L:

1 1 1

S 18
P2=p£3p21=§p21<§><521

(3) True winning probabilities of players 3 and 4
We show that P; = Py > }l:

Py =P, = pf2p§1p§4 + p§1p§2p§4
1 11

+ P55

= pi2p§1§ 99

—P12p312 P12 99

(1 1) 1
=P \Puy )Ty
e (1L o1y 1

Pe\55~4) "1 T 1
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(4) Comparing the true winning probabilities of players 1 and 3

P — P = pfsPiQ - pi2p§1p§4 - P§1P§2p§4

= P{spiz - pi2p§1P§4 - (1 - Pi2) p§2p§4
S 1 S 1 1 S
= p{3p12 - §P12P£1 - 55 (1 - P12)
S 1 S 1 S
= P{3p12 - §p12 <1 - p{g) - Z (1 - p12)
3 1 1

_ 2. f.s _ ~.s _ =
229131?12 4p12 4

The sign of P, — Pj is the same as the sign of 6p{3pf2 —piy — L
Let f(M) = 6pisply —piy — 1,

1 1 1
f()\1=1)=6><—><§——_1:0’
f()\_;\>—6><15\72a+1><1___1<0
1= A)= 5 5
f(\) = 3)\72‘?ﬁ 1— 1)\0 u(w) B 1+ Oé)\f;;ﬁll e u(wr) 1+
1) = oA 271 u(w1) - U(w2) 2 u(wl) _ u(wg) 9
_ 1= l)\a u(wy) 1+ Oz)\—QQH - u(wr) @
27 \uwn) —uluws) 27 a(wn) — u(ws)
s _ 1 ~ a1 u(w) BRI —o
— 2a+1 _ Ty« 2a+1 2a+1
( u(w ) _1+a>°‘_2
u(wy) — u(ws) 2 '
iy — g @ w1 u(w) 1+
f ()\1) = 32a+ 1>\1 2 (u(wl) — u(wg) 2
_ « Tag1ta~ B a—1 u(wl) 1+« _2a+1 -«
(3( 2@—1—1"‘ >/\ ] ) (u(wl)_u(MQ) 7 AN

__a U(w1> l+a - -
+)\a <3)\ 2a+1 _1> — ( )\ 2a+1>
1 1 (=) u(wy) —u(wy) 2
l+a a+1 )\_20;111_1
2 2a+1"" '
We have
3 1 l+a a+1 u(wy) l+a
/)\ :1 — _— —1 o
f'(M ) O‘( 2%2q + 1 * 2 2a+1< (w1) — u(ws) 2
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3 1 l+aa+1 u(ws) 1+a\ !
M=1)>0 —= -1 — 0
fu=1> 22a+1 T 2a+1(( ) — u(ws) 2 ”

60% + 50— 3 - u(ws)
2 (4o +5) w(wy) — u(wsy)

This is satisfied when o > 5+‘ﬁ and = w;)(;:)(wﬂ > 63(2?;5,)3-

We now show 62(2?52 5_)3 > 2((?%:11))
2(4a+5) _ 22a+1) dots 2041
6a?2+5a—3  a(Ba+1) 60?450 —3  a(3a+1)
— (da+5)a(B3a+1) > (2a+1) (6a* + 5o — 3)
= 120® 4+ 19a% + 5a > 120° 4+ 160* — o — 3
< 3a” +6a + 3 > 0.
Thus we know that under the conditions o > 5+‘ﬁ and wle—ulw) o 2(ads)

u(wg) 6a’+b5a—3’

f(A1) is positive when )\ is small and close to 1. Therefore there exist parameter
configurations where the overconfident player’s equilibrium winning probability

P, is higher than that of the rational player in the other semifinal Pj.

2. When either "(w;)(;;‘)(W) < i(éﬁz)) or Ay =\

(1) True winning probability of player 1
Since player 3 and player 4 are identical, the equilibrium winning probability of

player 1 is
P =plapt, < = x
1 = P13P12
(2) True winning probability of player 2

1
Py = pgsp; = —py >

[\
N | —
N | —

(3) True winning probabilities of players 3 and 4

Pa=P > istill holds. Q.E.D.

48



	Introduction
	Related Literature
	Set-up
	Encouragement and Complacency Effects
	Elimination Contest with Alcalde and Dahm's (2007) CSF
	Rational Benchmark
	Equilibrium Efforts
	Equilibrium Winning Probabilities

	Conclusion

