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o In2-plajer games. (Chen and Deng 2006)

o |n win-lose games. (Abbott, Kane and/aliant 2005)

Ar thee geneal dasses of game in whiending
a NE Is easier?
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Our Results

(Baraly,Vempala antletta 2005)

Thee is a algnthm dr Pnding a NE in andon2-plagr
game whitruns in polytime with higolgability

(Addario-Bery, Olver andvetta 2006)

Thee Is a polytime aigghm br bnding a NE in a planar
win-los@-plagr game
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Extreme points still carespond to best esponses.
Pas . (2,12
”0,‘/

Any extreme point on theanti-dominardf the
corvex hulls a best esponse to some @mbabllity
distribution(g,1-g) on columns2 and3.
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Best Responses and Facet:

o But thenfacescan also carespond to best esponses.

Theorem. (r1,rs) and (c2,¢c3) brm a NE
If and only If
(r1,1s) is a facet ofP2 3 andc,,c3) is a facet @ 5
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The # of Nash Equilibria

E@# d! dNE) " E(#extreme points)

A setRof d rows Is a beste@sponse to
a setCof d columns with pobability

#fc"flCEtS
N

d

and vice grsa.
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The # of Nash Equilibria

For the uniform distribution
E# dx dNE) = log?d Y p

o We expectots of NE,even lots with2x2 suppot.

o But this isnt@noughWe needconcenétion bounds

o Canwe shavthat Pr(# d x d NE = 0) is small?
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Concentration Bounds

Cap coverings gig concentration bounds on:

o # extreme points

o # faces

Combinatorialy. For NE we examine the pybability
that a setSof rows forms afacetgiven that

() A set T of rows forms aface

(1) We resamplasome of the coodinates.
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A DumbAlgorithm

Algorithm. Exhaustigly seach or dxd NE;d=1,2,...

Theorem.The algrithm Pnds a NE in pgtime wh.p

Proof. There is a2x2 NE w.h.p
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In awin-lose ganike paoff matrices ae 0-1 .

A 1 1 0 B 0 1 1
0 0 0% 1 1 0%
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o Win-lose games va a bipatite, digrgh
representation.
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In win-lose games NE can ¢espond to subgnahs.

o A red and blue ertex with no in-acs brm a PSNE.

1 C1
2 C2
3 —->@ (3
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Undominated Induced Cycle:

But an undominatedhduced cycle ges a NE.

—0¢
C
\7‘
o Alice and Bob simplplay the unibrm distribution
on their vertices in the cycle

There Is a poytime algrithm to Pnd a
NE in a planar win-lose games.
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Open Poblems

o Can we bnd a NE in a random game In
expectegolytime?

o What other classes of game\ea
polytime algrithms?



