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Abstract

We study two-stage elimination Tullock contests. In the first stage all the players compete against
each other of which some advance to the second stage while the others are eliminated. The finalists
compete against each other in the second stage and one of them wins the prize. To maximize the
expected total effort the designer can give a head start to the winner of the first stage when he competes
against the other finalists in the second stage. We show that the optimal head start, independent of the
number of finalists, always increases the players’ expected total effort. We also show how the number of
players and finalists affect the value of the optimal head start.
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1 Introduction

In elimination contests in each stage some of the contestants are eliminated while the others advance to the
next stage until the final stage in which some of the players (usually one of them) win prizes. In elimination
tournaments in sport, players or teams usually play pair-wise matches and the winner advances to the next
stage while the loser is eliminated from the competition. Examples include the ATP tennis tournaments
and the professional playoffs in US-Basketball or World Cup playoffs. In this paper we study two-stage
elimination Tullock contests (Tullock 1980)! where in the first stage all the n players compete against each
other and k, k < n, players (finalists) proceed to the second (final) stage. The contestants exert their efforts
once in the first stage and the finalists are determined sequentially. The first winner is determined by the
probability success function considering the efforts of all the players. The second winner is determined by
the probability success function considering the efforts of all the contestants excluding the effort of the first
winner. This sequential process continues until all the finalists are determined. The winners in the second
stage win the prizes.? To illustrate, such a two-stage elimination contest can be a preliminary contest in
which all the contestants are interviewed for a job and a final stage in which a few finalists are interviewed
and tested.?

Fu and Lu (2012) studied a multi-stage sequential elimination Tullock contest, and showed that the
optimal contest eliminates one contestant at each stage until the final stage. Then, the winner of the final
takes the entire prize sum. However, their result to eliminate only one player in the first stage does not
hold when the number of stages is limited, especially when there are only two stages. In such a case, the
contest designer can decide about the number of players who advance from the first stage to the second one
and the incentives he can give them. Such an incentive could be a head start, an exogenously determined

mechanism that increases the winning probabilities of some contestants. By using a head start, the contest

LA number of studies provided axiomatic justification for the Tullock contest (see, for example, Skaperdas (1996) and Clark
and Riis (1998)). Baye and Hoppe (2003) have identified conditions under which a variety of rent-seeking contests, innovation

tournaments, and patent-race games are strategically equivalent to the Tullock contest.
2Clark and Riis (1996) considered the same method to select the winners in one-stage Tullock contests.

3 Amegashie et al. (2007) studied such a two-stage elimination all-pay auction with four heterogeneous players and budget

constraints. He experimentally showed that players use all of their available budgets in the first stage.



designer can affect the effort levels of the contestants.* This was shown by Konrad (2002) in a one-stage
two-player all-pay auction under complete information, Kirkegaard (2012) in an asymmetric all-pay auction
under incomplete information and Segev and Sela (2014) in a sequential all-pay auction under incomplete
information. Franke et al. (2011) studied one-stage Tullock contests with heterogeneous contestants where
the designer who wishes to maximize the contestants’ total effort may allocate asymmetric success functions
(which are equivalent to different head starts) for the contestants. They showed that the optimal contest
rule is biased in favor of weaker contestants, i.e., stronger contestants are relatively discouraged while weaker
contestants are encouraged both to participate and to exert higher efforts.” In other words, head starts
should be given to the weak players. While Franke et al. found the optimal head starts in a one-stage
Tullock contest which are given according to the players’ types, we find the optimal head start in a two-stage
Tullock contest which is given to the winner of the first stage according to his performance in that stage.

For simplicity, we begin with the analysis of the most common case in which there are only two finalists
in the second (final) stage. We demonstrate that the entire prize sum should be awarded to the winner of
the final stage only. Later, we generalize the model for any number of finalists, and we assume that the
entire prize sum is awarded to the winner in the final stage. Then, we show that awarding a head start to
the winner in the first stage, independent of the number of finalists, always increases the players’ total effort.
This result implies that the elimination two-stage contest with a head start dominates the one-stage contest
with respect to the contestants’ total effort.

We also explicitly calculate the optimal head start and show that its value decreases in the number of
players. The optimal head start is not monotonic in the number of finalists. We illustrate that it decreases
in the number of finalists, obtains its minimal value and then increases again. In particular, the optimal
head start has the same value if the number of finalists is either two or equal to the number of players.

Last, we calculate the optimal head start together with the optimal number of finalists. We first show

that if the number of players is three then the optimal number of finalists is three as well. We then show that

4See Tsoulouhas et al. (2007) for asymmetric rules in labor tournaments, and Epstein et al. (2011) for asymmetric rules in

public procurement and lobbying contests.

5Nti (2004) determined the optimal contest success function in the one-stage Tullock contest with two players, while Dasgupta

and Nti (1998) did this for n homogeneous players.



the optimal number of finalists increases in the value of the head start. By our analysis, we can calculate
the combination of the optimal head start and the optimal number of finalists for any number of players.
For instance, given the optimal head start, if the number of players is three the optimal number of finalists
is three as well (all the players advance to the final stage), but if the number of players is 100, the optimal
number of finalists is 27. Our calculations show that, given the optimal head start, when the number of
players is relatively large, a change in the number of players yields a very small change in the optimal number

of finalists.

1.1 Related literature

In this paper we assume that the designer can determine the players’ contest success functions. However,
in the literature on elimination tournaments it is usually assumed that the structure of the tournament is
given and the contest designer can determine the players’ allocation in the tournament. Rosen (1986), for
example, studied an elimination tournament with homogeneous players where the probability of winning a
match is a stochastic function of the players’ efforts. Gradstein and Konrad (1999) studied a rent-seeking
contest & la Tullock (with homogenous players), and Groh et al. (2012) studied an elimination tournament
with four asymmetric players where players are matched in the all-pay auction in each of the stages. Groh et
al. found optimal seedings for different criteria and, in particular, they showed that total expected effort in
the elimination tournament where the two strongest players meet in the final with a probability of one equals
the total effort in the all-pay auction where all players compete simultaneously. This result is contrasted
with the main finding of Gradstein and Konrad who found that simultaneous contests are strictly superior
if the contest’s rules are discriminatory enough.

Similarly to previous works we show that it is not profitable for the contest designer to split the prize
in the final stage. For example, Moldovanu and Sela (2001) showed that in one-stage all-pay contests under
incomplete information when cost functions are linear or concave in effort, it is optimal to allocate the
entire prize sum to a single first prize, but when cost functions are convex, several positive prizes may be
optimal. Later (2006) these authors studied two-stage all-pay contests with multiple prizes under incomplete

information and showed that for a contest designer who maximizes the expected total effort, if the cost



functions are linear in effort, it is optimal to allocate the entire prize sum to a single first prize. In Tullock
contests, Schweinzer and Segev (2009) demonstrated that the optimal prize structure of symmetric n-player
Tullock tournaments assigns the entire prize sum to the winner, provided that a symmetric pure strategy
equilibrium exists.

In elimination contests there are several methods different from ours for choosing the finalists who advance
to the final stage. Amegashie (1999) and Moldovanu and Sela (2006) split the contestants among several
sub-contests in the first stage and then the winners compete against each other in the final stage while the
other contestants are eliminated. Amegashie showed that the comparison between one-stage and two-stage
Tullock contests is ambiguous and depends on the parameters of the Tullock success functions at each stage.
In addition, he found that the players’ expected effort in the two-stage elimination Tullock contest and the
standard one stage Tullock contest is the same. Moldovanu and Sela also compared between the multi-stage
and the one-stage winner-take-all contests from the point of view of a designer who maximizes the expected
total effort. For the case of a linear cost of effort, they showed that if the designer maximizes the expected
total effort, the optimal architecture is a single grand static contest.

We theoretically show that the two-stage elimination Tullock contest with the optimal head start yields
a higher total effort than the one-stage Tullock contest. Similar to our findings, Sheremeta’s (2010 a and b)
experimental studies showed that the two-stage Tullock contest generates higher aggregate effort than the
corresponding one-stage contest.

The rest of the paper is organized as follows. In Section 2 we analyze the subgame perfect equilibrium
of the two-stage elimination contest with two finalists and in Section 3 we analyze the general model with

any number of finalists. In Section 4 we analyze the two-stage elimination contest with optimal head starts.

2 The model with two finalists

We first study an elimination two-stage Tullock contest with n > 3 players. In the first stage, all the n
players simultaneously exert their efforts and only two of them (so called finalists) advance to the second

(final) stage, while all the other players are eliminated. If player ¢,¢ = 1,2,...,n exerts an effort z; in the



first stage then his probability to be the first to advance to the final stage is
Xq
n
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and his probability to be the second to advance to the final stage is
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Thus, player i’s probability to advance to the final stage is
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We assume that the first prize for the winner in the final stage is § > 0.5 while the second prize for the
loser is 1 — §. A player has an incentive to be the first to advance to the final stage if he receives a head
start that improves his probability to win the first prize in the final stage. Formally, if player i is the first to

advance to the final stage and player j is the second, then if they exert efforts of y;, y; respectively, player ¢’s

probability to win the first prize is—*%— and 1 — _2%— to win the second prize, where the head start o > 1
Yit+y; ayi+y;
is a commonly known constant determined by the contest designer. In the following we analyze the subgame

perfect equilibrium of the elimination two-stage contest with two finalists. We begin with the analysis of the

second stage and go backwards to the first one.

2.1 The second stage

The maximization problem in the second stage of the finalist who won in the first stage is

ayi +( _s Y2

max & 1—=0)————u

1 oy + Y2 oY1 + Y2

where s is the other finalist’s effort whose maximization problem is
max§—22 4 (1— 5)& — s

Y2 QY1 + Y2 ayr + Yo

The F.O.C. satisfy
aya(26 — 1)  ayr(26 —1)

(ay1 +92)?  (ay1 + y2)?




Thus, the equilibrium efforts in the second stage are

a(20 — 1)

(1 +a)? ®

Y1 =Y2 =

Since 6 > 0.5 the finalists’ efforts in the second stage satisfy y; = y2 > 0. The expected payoff of the winner

in the first stage is

a2 —2ad+2a—6+1
(1+a)?

Uy = (3)

and the expected payoff of the other finalist is

—a?6 — 208 + 2+ § + o2
(1+a)?

U =

(4)

It can be easily shown that if ¢ is sufficiently high (i.e., close enough to 1) then uj,us > 0. We can now

proceed to the analysis of the equilibrium in the first stage.

2.2 The first stage

By (1), (3) and (4), the maximization problem of player i,7 = 1,2, ...,n in the first stage is
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The F.O.C. is
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By symmetry, we obtain

a25—2a5—|—2a—5+1n—1+—a25—2a6+2a+6+a2n2—3n+1 1
(14 «)? n2x (14 «a)? n2(n—1x

Thus, we have

Proposition 1 In the subgame perfect equilibrium, the strategy of every player in the first stage of the

elimination two-stage contest with two finalists is

a?(n? +0n —3n+1) + a(4n? — 46n? + 100n — 10n — 46 + 4) + (n? —2n — dn + 1)
(14 a)?n?(n—1)

while the finalists’ strategies in the second stage are given by (2).
The players’ total effort in both stages is then given by

a?(n? +0n —3n+1) + a(d4n? — 46n2 + 106n — 10n — 46 +4) + (n®> — 2n — dn + 1)
(14 @)?n(n —1)

20(26 — 1)
(1+a)?

Note that

dTE  n(a® —1) + a(6n — 4)
ds (14 a)?n(n—1)
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Figure 1: The expected total effort as a function of o for n=3.

Thus, if & > 1 we obtain that % > 0, namely, it is optimal to award the entire prize sum (which is equal
to 1) to the winner in the second stage. From this point on we will assume that only one prize is awarded,

i.e., § = 1. Then, we can see that when n approaches oo we obtain

(1+ a)?

1m (1 n a)2

=1

The optimal head start o* that yields the highest expected total effort is given by

d 2
o )= T D

Ta 2n+a—na—1)=0

This implies that

2n—1
* — 6
o= (6)
Since % = —(n_%)z < 0, the maximal value of the optimal head start o* is obtained for n = 3 (a* = 2.5)

and is decreasing in the number of players n. When n approaches infinity it converges to 2. Figure 1
presents the expected total effort as a function of the head start o when the number of players is n = 3.
[Figure 1 to be here].

We can see that when n = 3, the highest total effort is obtained for a* = 2.5 where the players’ total

effort increases for every 1 < a < 2.5 and decreases for all a > 2.5. If we compare the players’ performances



in our model and the one-stage Tullock model we obtain that

Proposition 2 For any number of players n > 3, the expected total effort in the two-stage elimination

contest either with or without the optimal head start is larger than in the one-stage contest.

Proof. The total effort in the standard (one-stage) Tullock contest with n symmetric players and a prize

equal to 1 is

1
TE, ="

n

By (5), the difference between the total effort in the two-stage elimination Tullock contest with the optimal
head start a® = 2.5 and the one-stage contest is

1

Furthermore, by (5), the difference between the total effort in the two-stage elimination Tullock contest
without any head start and the one-stage contest is

1

Figure 2 presents the total effort in the two-stage elimination contest and in the standard (one-stage) one.
[Figure 2 to be here]. m

In the next section we generalize the model to any number of finalists k, 2 < k < n.

3 The model with k£ > 2 finalists

We now study a two-stage Tullock contest when in the first stage all the n players simultaneously exert their
efforts and k, 2 < k < n of them advance to the second stage. Following the result in the previous section
according to which the entire prize sum should be allocated to the winner in the second stage, we assume
that the k finalists compete against each other to win a prize equal to 1, where the winner in the first stage
has a head start advantage that increases his winning probability compared to his rivals. By symmetry, we
denote the effort of every contestant j, j # ¢ by £; = . Then, if player i exerts an effort z; his probability

to win in the first stage is

Ly
(n— 1Dz +x;

10
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Figure 2: The total effort as a function of the number of players in the one-stage contest (red curve) and in

the two-stage contest with the optimal head start (black curve) and without a head start (the green curve).

The probability of player ¢ to be the second to advance to the final is

z(n—1) x;
(n—Dzx+4+z; (n—2)x+x;

Similarly, the probability of player ¢ to be the s-th, s = 3,4, ..., k to advance to the final is

zn—1)  zn-2) z(n—(s—-1)) x5
(n—1)x + x; (n—2)x+mi T n—s+Drtxi(n—8)T+T;
. nfl T;
B (n—2s) U n—j—i—l)aﬁ "2t (n— )z

In sum, the probability of player i to advance to the final stage is given by

k

e T e s (7

(n—Nz+az —s)!j:2xi+(n—j+l)xmi+(n—s)x

Each player has an incentive to be the first to advance to the final stage since then he receives a head start
that improves his probability to win in the final. Formally, let y; = y,1 < j < k and j # ¢, then if player ¢

is the first to advance to the final stage among k finalists and he exerts an effort y; his probability to win is

aY;
ay; + (k—1)y

11



where o > 1 is a commonly known head start determined by the contest designer and y = y;,j # 4 is the
symmetric effort of all the finalists except player i. We begin with the analysis of the second stage and go

backwards to the first one.

3.1 The second stage

The maximization problem in the second stage of the finalist (denoted as player 1) who won in the first stage
is

ayi

max —m—m—m—m—m—m"" —
woay+ (k-1y

where y is the symmetric effort of all the other finalists. The maximization problem of a finalist j,7 # 1,

who did not win in the first stage is

Y
max —
vi ayr+y; +(k—2)y

Yj
where y; is the effort of the winner in the first stage, and y is the symmetric effort of all the other finalists.
Since y; = y, the F.O.C. yield

alk—1)y _ o +(k—=2)y
(ay1 +(k—1)y)*  (ayr + (k—1)y)?

Thus, the equilibrium efforts in the second stage are

alk—=1)2—(k-1)(k—2)
(a(k—1)+1)2
alk—1)

= Y=—""3,]=2,..,k
y yj (a(k_1)+1)27 ] I I

Then, the total effort in the second stage is

TE2 = (]{i - 1)y—|—y1

(k= 1) (2alk —1) — (k- 2))
(alk —1) + 1)2

The expected payoff of the winner in the first stage is

(alk = 1) — (k- 2))?
(a(k—1)+1)2 ©)

Uy =

and the expected payoffs of the other finalists are

12
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CCEEE =2,k (10)

Uj:

We can now proceed to the analysis of the equilibrium in the first stage.

3.2 The first stage

By (7), (9) and (10), the maximization problem of player i,é = 1,....,n in the first stage is

(ak—1)— (k—2)
Mazs, = h = 1) Y12 @t (n— 1)33

Z TL*l 1 Z; o
( —l—i—l2 n—s' STt (=gt Drai+(n—s) !

where x is the symmetric effort of all the other players. By the symmetry, the F.O.C. yields

(alk—1)—k+2))2n—1 1 "l =D (n—s+1)!  n-—s
(a(k—1)4+1)2 n2z +(a(k—1)+1)282_:2[$ (n—s)! nlgs—1 (n—s—i—l)%c}
1 N (e I 1 (m—s+1) 1
_(a(k—1)+1)25§:: R Y (n—i+2z nlzs T (n—s+1)
(k=1 —k+2)2n—1 1 b n—s ’ 1 B
B (a(k—1)4+1)2 n2z +(oz(k—1)+1)2 = (n(n—s+1)x_;n(n—i+2)x> =1

Thus, we obtain that

Proposition 3 In the subgame perfect equilibrium the strategy of every player in the first stage of the

elimination two-stage contest with k > 2 finalists is

C(ak—=1)—k+2)*n—1 1 k n—s - 1
= (a(k—1)+1)2 n? Jr(oz(k—l)—l—l)QSZQ(n(n—s—l—l) n(n—i+2)>

while the finalists’ strategies in the second stage are given by (8).

Then, the total effort in the first stage is

(k=D —k+2)n-1 ~(_n-e :
Th=m=—Ch-0+12  n  (akh-1 +12§<"—3+1 (”‘”2)>

and the total effort in both stages is

w

TE = TE +TE,= (11)

(alk—1)—k+2)*n—1 1 k n—-s ° 1
(@k-D+12 = Jr(a(k:—l)-l—l)QS;((n—s—l—l) (n—z—|—2)>
(k—1)2alk —1) — k+2)

(@t —1) 117

13



4 Results

We have assumed that the winner in the first stage receives a head start a > 1 in the second stage. The
following result shows that awarding a head start in the first stage is an efficient tool for maximizing the

players’ total effort.

Proposition 4 In the two-stage elimination contest awarding o head start o > 1 to the winner in the first

stage, independent of the number of finalists, always increases the players’ total effort.

Proof. The derivative of (11) yields

dTE —2(k—1) (k—1)(n—1Dk—2—a(l—k)
do (koz—oz—|—1)3( n (12)
S 1 )
+Z<ns+1 ;(ni+2)>+(a_l)(k_1))

When a approaches one we obtain that

k s
dTE kE—1 (k—l Y(n—1) n-—s 1
1 :2 _—
ot "da k3 ( ;<n—s—|—1 (n—z+2)>>

=2
Since
b n—s n—2
Z(n—s+1)§( 1)n—l
s=2
We obtain,
. dTE (k—1)2? n—-1 n-2
1 2 - >
o da — k3 ( n n—l)*o

Therefore, the head start o > 1, independent of the number of the finalists k, increases the players’ total
effort. m
Now, given that a head start is an efficient tool for increasing the players’ total effort, it is worthwhile to

find out what the optimal head start is and examine how it changes as a function of the number of finalists.

Proposition 5 In the two-stage elimination contest with n players and k finalists, the optimal head start

for the winner in the first stage is

k+1

22 Roit2 4y4, (13)

14



Proof. The F.O.C. of the maximization of the total effort given by (11) is

2k 1) (k=)0 1)k =2 a"(1 =)
(ka*—a*+1)3 n
b n—3s - 1 " 9
+<§((ns+1)—;(ni+2)>>+(a -k -1)%)=0
By some calculations we have
" n u n—s - 1 n+k—2
“T (k:1)2<§((n5+1)_1_2(ni+2))> k-1
n i -1 ° 1 ntk—2
= (k1)2<(k_1)+§<(ns+1)_z(nz+2))> —1)
no (s 1 ° 1 k-2
- (k1)2<5_3((ns+2) ;(anrQ))) k-1
s )
= —k+n +1
(k—1)2 e (n—i+2)
1 k-2
- (k_l)z(—kJrnZZ:;( _Z+2))+1
1 Rk

The following result shows the effect of the number of players on the optimal head start.

Proposition 6 In the two-stage elimination contest the value of the optimal heat start o decreases in the

number of players n.

Proof. By (13), we obtain that

(n+1) (n)
k41 ) )
—i+2 k—1+2
- 422”4r n—z+3 )
k+1
k—i+2
= —1+2 0
7122 (n—1i+3) nfz+2)( i+2)<

Now we fix the number of the players and change only the number of the finalists. Accordingly, Figure 3

presents the optimal head start o™ as a function of the number of finalists £ when the number of players is

15
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Figure 3: The optimal a* as a function of the number of finalists k

n = 100. [Figure 3 to be here]. We can see by the figure that the optimal head start o* first decreases and
later increases in the number of finalists k. The minimal value of the optimal head start a* is obtained when
the number of finalists is £ = 17, and the maximal value of the optimal head start a* is obtained when the

number of finalists is either k¥ = 2 or k¥ = n = 100. The last result can be generalized as follows:

Proposition 7 In the two-stage elimination contest the optimal head start has the same value if the number

of finalists is either two or is equal to the number of players.

Proof. By (6) we have

2n—1
*k: =
a'(k=2)=——
and by (13) we also have
n+1 .
1 n—1t+2
“k = n)=—— 1) 41
o ( n) (n—1)72 z(nn—i+2 )+
1 &R n 2n — 1
= 1)+1= 1=
(n—1)2 (n=1)+ n—1+ n—1
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Figure 3 showed that the optimal head start a*(k) may either increase or decrease in the number of

finalists. However, if the number of players is sufficiently high we obtain that

Proposition 8 In the two-stage elimination contest if the number of players approaches infinity then the

optimal head start o decreases in the number of finalists.

Proof. By (13) we have

E+1 .
1 k—142
1 =1 — 1
dm et =l o 2 i U
By L’hopital’s rule we obtain
1 k
lim o = m(k2—1—§ i)+ 1
i=2
3k —-2
2k — 2

Thus, when the number of players n converges to infinity, the optimal head start o™ decreases in the number
of finalists k. m

So far we have analyzed the optimal head start o* for any number of finalists k, but we can also calculate
the optimal number of finalists k* given the optimal head start. Suppose first that the number of players is
n = 3. Then by Proposition 7 and (6), the optimal head start is the same for either two or three finalists

and is equal to o* = 2.5. Thus, by (5) the total effort with two finalists is TE(k = 2) = 0.7483, while by

(11) the total effort with three finalists is TE(k = 3) = 0.7546. Thus we have

Proposition 9 In the two-stage elimination contest with three players it is optimal to advance all the players

to the final stage when the winner in the first stage has the optimal head start o = 2.5.

We can now numerically analyze the optimal number of finalists for any number of players n > 3.
Consider first a two-stage elimination contest without a head start, i.e., « = 1. Then, the optimal number

of finalists for different values of the number of players n are

n: 3 4 5 6 7 8 9 10 15 20 30 40 50 60 100 150 300 500

k*: 2 2 3 3 3 44 4 5 6 8 10 11 12 16 20 29 37
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Figure 4: The optimal total effort as a function of the number of finalists k.

We can see that the optimal number of finalists increases in the number of players m. The optimal

numbers of finalists k* for different values of the head start o when the number of players is n = 100 are

o: 1 11 13 15 1.7 2 3 4 5 10 15 50 100 200 300

kK*: 16 19 23 26 28 29 32 34 35 36 37 37 3vr 37 37

We can see that the optimal number of finalists £*(«) increases in the value of the head start «, but from

a relatively large finite value of «, the optimal number of finalists almost does not change. By our analysis,

we can find the optimal two-stage elimination contest for any number of players, as shown in Figure 4 where

we find the optimal head start and then calculate the players’ total effort for any number of finalists. [Figure

4 to be here]. We can see that if the number of players is n = 100, the highest total effort is obtained when

the number of finalists is 27. Then the optimal head start is o* = 1.57.
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5 Concluding remarks

In contrast to the one-stage contest in which the designer can affect the players’ performance (effort) mostly
by determining the prize structure, in multi-stage contests he has other tools to affect these performances.
In our two-stage elimination contest, for instance, the designer determines the number of finalists and the
head start given to the winner in the first stage. We showed that, independent of the number of finalists,
it is optimal for the designer to maximize the players’ total effort by giving a head start to the winner in
the first stage such that he will have some advantage in the competition in the final stage. Moreover, we
showed that the contest designer can increase the players’ total effort by the optimal combination of the
number of finalists and the head start given to the winner in the first stage. We found that the optimal
head start is monotonically decreasing in the number of players but is not a monotonic function of the
number of the finalists, while the number of finalists is monotonically increasing in the number of players.
We demonstrated that by controlling some structural parameters of the two-stage elimination contest the

designer can significantly increase the contestants’ performance compared to the one-stage contest.
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