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Finding a Nash-equilibrium

problemformulation
the Nash-functiomrassociateavith agame
max-inf pointsandNashequilibriumpoints

remarksaboutcomputationaschemes
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Agent's Problem

agents: A, A nte (two?)

C R ,decisionof agent
R , decisiongf all otheragents
R — R, -performancdcn
NashEquilibrium: A R

suchthatfor all A:

{ C
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Mathematical Model

M M M
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a-performancefunction
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The Nash-function

N >
if A C C
oo f A C
and C forsome A

00 otherwise
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Equilibrium and max-inf points

A with C' isaNashequilibrium
If andonly if
N

N >

l.e., Isanamgmax-infpointof the Nash-function.

N
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Existenceof Nash Equilibrium

2.

existence <= argmax-inf V.
If NV isuscin ,convexin = existence

N uscin |If IS USC& IS Isc

N convexin If C corvex & concae.
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Stability of Nash Equilibrium

stability of NashEquilibirum = stabllity of
agmax-infof Nash-function

C =C & s = of
Nash-functions

lopsidedcorvergenceof Nash-fcns =
convergenceof agmax-infpoints!

of bivariatefunctions

IS relatedto epi-corvergence.of univariate)functions
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AugmentedNash-function

PL-homotoy methodsJow dimensional
optimization-basedhethodvia augmentation

- saddlepoint of

1 + j
{

where and aredualnorms.

VA
——
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Iterations

SetC C.
onC' (C
{ < J
{ <
{ <

as 0o, — Mmax-infpointof
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|l. StochasticEnvironment
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Existence,Algorithms

non-cooperatie anduncertainenvironment
theagents'optimizationproblems
Information o w & non-anticipatrity
disintegrationof the stochasticproblem
Nash-fcnsassociateavith a stochastiggame

remarksaboutexistence computational
procedures

INRIA, March2003—p.14/2



Formulation
uncertain(stochasticervironment
C' decisionof agent ' @ time 1 (now)
C decisionof agent ' @ time 2

+L & & §

performance=stimateof agent '

NashEquilibrium: suchthatfor all

| =4

-performancesstimate
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Agent's Problem
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Agent's Problem

C
&

atwo-stagestochasti@ptimizationproblem
(generalizeso -stagedynamically)
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Agent's Problem

C
&

atwo-stagestochasti@ptimizationproblem
(generalizeso -stagedynamically)

Note: distribution of £ doesnt dependbn
but the distribution of the stateof the systemdoes
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StochasticOptimization

£ g
C
C
Decisionprocess:
decision obsenration recourse

Informationprocess:

no informationaboutthe futureis availableto

cantotally depenc
l.e.,thereis a

bn realization

on
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"Removing' non-anticipativity:
b 3 & ¢
C C

With aconstraintguali cation, multipliers

— R suchthatE & and
19 3 + §& ¢
C C

hasthe samesolutionwith = constant.
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DISINTEGRATION

Onecansolwe:

E £ + & &
C C

by solvingfor each

with R R
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Progressve hedgingalgorithm
Step0. pick with £ £
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Progressve hedgingalgorithm

Step0. pick with £ £ , .
Stepl. for each , nd IN
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Progressve hedgingalgorithm

Step0. pick with £ £ , .
Stepl. for each , nd IN

_|_
Step2. set E '3
Stopif
otherwise, +

andreturnto Stepl. with +
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Progressve hedgingalgorithm

StepO. pick with £ '3 , .
Stepl. for each , nd IN

4
Step2. set E '3

Stopif

otherwise, +

andreturnto Stepl. with +
Corvemgence

adda proximalterm
linearcorvergencen



Disintegrated equilibirum:

for et — R

(o] =T-Tolg , hd thedeterministidNask
equilibriumwhentheagents’problemsare:

_|_

Q Q
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Existenceand Algorithm(s)

Existence:

de ne Nash-functiondor disintegratedproblems
(=> existence)

andusestability of Nashequilibriumw.r.t.
perturbationg )

Solution Procedure:

overall stratgy of the Progressie Hedging
algorithmto obtainconvergenceof the
(non-anticipatrity) multipliers

In Stepl of PHa,iterateon Augmented
Nash-functiorto obtainargmax-infpoint.
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