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Motivation
Winner-takes-all Contests

Various Models of Contests
Results

A Negative Result

A Unifying Model of Winner-takes-all Contests Julio González-D́ıaz 6/28
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Motivation
Winner-takes-all Contests

Various Models of Contests
Results

Mixed Strategies

The extended model
A mixed strategy is a distribution function G, defined on [0,∞)
Given a strategy profile G = (G1, G2, . . . , Gn),

πi(G−i, t) = P
∏

j 6=i

Gj(t
−)

A Unifying Model of Winner-takes-all Contests Julio González-D́ıaz 7/28
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Motivation
Winner-takes-all Contests

Various Models of Contests
Results

Winner-takes-all Contests

The Game

The players want to get a prize

Players choose efforts

The highest effort gets the prize

Primitives

Efforts: e ∈ E = [0, M ]

Base Payoff Funtions: bi(e) : [0, M ] → R

continuous and weakly decreasing

A Unifying Model of Winner-takes-all Contests Julio González-D́ıaz 12/28
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Motivation
Winner-takes-all Contests

Various Models of Contests
Results

Winner-takes-all Contests
Tie Payoff Functions

Ti : [0, M ] × 2N\{∅} → R:

A Unifying Model of Winner-takes-all Contests Julio González-D́ıaz 13/28
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Motivation
Winner-takes-all Contests

Various Models of Contests
Results

Winner-takes-all Contests

Contest form: f := ({bi}i∈N , {pi}i∈N , {Ti}i∈N )

For each σ = (e1, . . . , en) ∈ [0, M ]n, wσ := argmaxi∈N{ei}

A Unifying Model of Winner-takes-all Contests Julio González-D́ıaz 14/28
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Motivation
Winner-takes-all Contests

Various Models of Contests
Results

Winner-takes-all Contests

Contest form: f := ({bi}i∈N , {pi}i∈N , {Ti}i∈N )

For each σ = (e1, . . . , en) ∈ [0, M ]n, wσ := argmaxi∈N{ei}

Contest with pure strategies:

Cf
pure := ({Ei}i∈N , {ui}i∈N ), where

Ei := [0, M ] and ui(σ) := bi(ei) + Ti(ei, w
σ)

A Unifying Model of Winner-takes-all Contests Julio González-D́ıaz 14/28
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A First Result

There is no Nash equilibrium in pure strategies

There is a unique winner

0 [ · · · ∞
e3 e5 e2 e4 e7· · · · · ·

ê7

π7(σ) = bi(e7) + pi(e7) < π7(σ−7, ê7) = bi(ê7) + pi(ê7)

There are several winners

0 [ · · · ∞
e3 e5 e2 e4 e7 = e1· · · · · ·

ê7

π7(σ) = bi(e7) + 0 < π7(σ−7, ê7) = bi(ê7) + pi(ê7)
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Motivation
Winner-takes-all Contests

Various Models of Contests
Results

Characterization under Winner-pays

Theorem (Characterization under Winner-pays and M -bounding)

Assume that, for each i ∈ N , bi(·) equals constant bi ∈ R.

Let ē1 > ē2. Then, EP f has no Nash equilibrium in pure
strategies but it has a continuum of mixed Nash equilibria.
The equilibrium payoffs are such that η1 ∈ (b1, b1 + p1(ē2)]
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and, for each i 6= 1, ηi = bi.
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and, for each i 6= 1, ηi = bi.
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Motivation
Winner-takes-all Contests

Various Models of Contests
Results

Conclusions

Conclusions

Generalization of the results included in the models satisfying
All-pay assumption

Characterization result under Winner-pays assumption

Further extensions:
1 Relax No-crossing
2 Multiple prizes: K prizes → K + 1 compete
3 Incomplete information

A Unifying Model of Winner-takes-all Contests Julio González-D́ıaz 28/28



Motivation
Winner-takes-all Contests

Various Models of Contests
Results

Conclusions

Conclusions

Generalization of the results included in the models satisfying
All-pay assumption

Characterization result under Winner-pays assumption

Further extensions:
1 Relax No-crossing
2 Multiple prizes: K prizes → K + 1 compete
3 Incomplete information

Other applications:

A Unifying Model of Winner-takes-all Contests Julio González-D́ıaz 28/28
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A Unifying Model of Winner-takes-all Contests

Julio González-D́ıaz
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