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CXRITEO

Blotto Game From Lotto to Blotto Reduction to 4 random variables
| Lotto solution gives optimal marginals of x4 ;. Naive e-discretization: 1/&" complexity.
first games  Borel A coupling of x4 ; with same marginals but almost sure e First reduction to only one mixture of a Dirac
constraint » xa; = T would be Blotto optimal mass and an uniform (plus n — 1 uniforms)
e Second reduction to only 3 uniforms (instead of
e 2 generals A and B compete for n battlefields . . - _ i i
g als/ p Joint I\/\lxab|hty n — 1) by explicite couplings between them
e Battlefield / worth v4; to A (and vg; to B)
e Total budget of A: T, (resp. Tg for B) [Wanl'g &bVVang, Zlmlfg proved ESC Lo theIfX'SteZ”CG of Counling vis (ada ted) Sinkhorn
e Allocationof A: (xa1,..., Xan)st. ) :xai= Ta coupling between rv. Zist. ) Zi=cst=1KE) 2 PINE P

o If x4; > xg; then A wins battlefield / e Sinkhorn: easy coupling of 4 marginals.

- . . decreasi - -
Utility of A: ). va;1{A wins battlefieldi} encitios reasing e Almost sure constraint breaks standard analysis

e Appropriate discretization + few algebraic tricks:

Adapted Sinkhorn jointly mixes 4 marginals!
Difficulty: almost surely

Complexity Analysis

_ Blotto Solution Characterization | : .
| otto Solution Putting all things together, controlling all errors

Under mild assumptions: marginals of Lotto solutions
Same problem, but budget constraint in expectation are jointly mixable (they satisfy above NSC)

Optimal solution .
exISsts

Dirac mass
uniform distribution
Efficient computations ?
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