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Motivation
Winner-takes-all Contests

Various Models of Contests
Results

First Example: Sharing a Cake

Mommy&Daddy

Mark: α1

Sara: α2

α1

α2

A Unifying Model of Winner-takes-all Contests Julio González-D́ıaz 4/28
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Motivation
Winner-takes-all Contests

Various Models of Contests
Results

The Cake Sharing Game

The Model

N = {1, . . . , n} is the set of players
Let α ∈ R

N
+ be the initial rights vector:

P = 1 −
∑

i∈N αi > 0 0 < α1 < α2 < · · · < αn

Let δ ∈ (0, 1) be the discount factor

Cake sharing game: Γpure

α,δ =< N, {Ai}i∈N , {πi}i∈N >

Ai = [0,∞) is the set of pure strategies of player i ∈ N
πi is the payoff function of player i ∈ N , defined by:

πi(t1, . . . , tn) =







δtiαi ti ≤ max
j 6=i

tj Ties??
δti(αi + P) ti > max

j 6=i
tj

A Unifying Model of Winner-takes-all Contests Julio González-D́ıaz 5/28
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Motivation
Winner-takes-all Contests

Various Models of Contests
Results

A Negative Result

There is no Nash equilibrium in pure strategies

There is a unique last claimant

0 [ · · · ∞
t3 t5 t2 t4 t7· · · · · ·

t̂7

π7(t) = δt7(α7 + P) < π7(t−7, t̂7) = δt̂7(α7 + P)

There are several last claimants

0 [ · · · ∞
t3 t5 t2 t4 t7 = t1· · · · · ·

t̂7

π7(t) = δt7α7 < π7(t−7, t̂7) = δt̂7(α7 + P)

Options: Discretizing??

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

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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Motivation
Winner-takes-all Contests

Various Models of Contests
Results

A First Result

A Unifying Model of Winner-takes-all Contests Julio González-D́ıaz 16/28
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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

Discussion

Positive Features of the model

Limitations of the model

A Unifying Model of Winner-takes-all Contests Julio González-D́ıaz 22/28
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G
∗

2
(e) =







0 e < 0
I∗

1
(e) 0 ≤ e ≤ ē2 ,
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Motivation
Winner-takes-all Contests

Various Models of Contests
Results

Characterization under All-pay and M -bounding

Theorem (Characterization under All-pay and M -bounding)
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G
∗

i
(e) =

{

0 e < 0
1 e ≥ 0

Otherwise, EP f has a continuum of Nash equibria

All the Nash equilibria give raise to the same payoffs:

A Unifying Model of Winner-takes-all Contests Julio González-D́ıaz 24/28



Motivation
Winner-takes-all Contests

Various Models of Contests
Results

Characterization under All-pay and M -bounding

Theorem (Characterization under All-pay and M -bounding)
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G
∗

2
(e) =







0 e < 0
I∗

1
(e) 0 ≤ e ≤ ē2 ,
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G
∗

i
(e) =

{

0 e < 0
1 e ≥ 0

Otherwise, EP f has a continuum of Nash equibria

All the Nash equilibria give raise to the same payoffs:
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Let ē1 = ē2. Then, the set of Nash equilibria of EP f is
nonempty if and only if there is S ⊆ N , |S| > 1, such that,
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η1 = b1 + p1(ē2) and, for each i 6= 1, ηi = bi

Implications of the result:

A Unifying Model of Winner-takes-all Contests Julio González-D́ıaz 25/28
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and, for each i 6= 1, ηi = bi.

Let ē1 = ē2. Then, the set of Nash equilibria of EP f is
nonempty if and only if there is S ⊆ N , |S| > 1, such that,
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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:

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

Other applications:
1 Hybrid auctions

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

Other applications:
1 Hybrid auctions
2 New tool to analyze Bertrand competition models
3 . . .

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