


MIXED STRATEGIES

He had seen games for which a PSNE may not exist.
Moreover

,
our games have deterministic strategies , which is not always the case.

MIXED STRATEGIES

Each player has a probability distribution over available actions.

Notation

Given a set A
,

A = { PE [0,1]
"'

/ Epa = 1 }
I

set of all probability distributions over elements of A

◦ Ti is a mixed strategy for player i if g. c- (Si)
'
Note that players choose strategies independently as we deal with

non-cooperative games

⇒ Joint prob . for 1 using s, and 2 using S2 = oils,)g(S2)

⇒ Utility of 1 with strategy profile Gi . Ei)

U:(ri . Ii) = [I - - - [ Fls,) . . . rnlsn) it:(s, , . .. .sn)
S
, E S, S

,
E52 she Sn

simply add up all cases
' utilities

"

Expected Utility
"

⇒ Similarly , U:(si .%) = I.6-i'll:(si.si)
s.ie 5-i

MIXED STRATEGY NASH EQUILIBRIUM

Defn. A profile GE , ri:) is MSNE iff

u:(T.i.IE) ≤ u:(TE .EE) * ie N
,
H ri

'

c- Als:)

Theorem
A mixed strategy profile is MSNE IFF

-
Power;;÷!¥⇔to check finite

cases
to

u:(ri .Ei) ± uilsi.EE/Hi-cN.HsiESi

proof Forward direction is trivial, and follows from definition .
Backward
Take arbitrary ri ⇒ wiki . I:') = ¥. I.(si)Uilsi .Ei) ≤ ¥. T.lsiuilri.IE )

⇐ u:(ri . T.it T.to:)

≤ u:(r:* . I:)



Support of a mixed strategy
For a mixed strategy ri , the subset of strategy space of i where Ti has positive mass.

81%) = {siesi / rlsi) > 0}

Characterization Theorem
A strategy profile (ri , IE ) is MSNE LEFT/ Hi c- N ! This theorem is used to

1) uilsi.TT) is same for all si Esto?) find MSNE

2) u:(si.EE ) ≥ uilsi.IE) *sie 81T¥
,
si¢ 8K¥)

pf Observe that Max uilri.fi) = Max uilsi.fi)
Ti Eats:) SIEsi

^

/Expand / Just pick the strategy with*

ITilsituilsi.fi)
- highest utility !

*

Furthermore
,

Max wiki ,É) = Max uilsi.FI) = Max
Ti C- Alsi) sie si sie Glo;)

""↳i.É)

↳ 1-↑

follows from Proof by

prev Contradiction

Forward Direction
, given (É .Ei) is MSNE

⇒ uilri.ir:) = Max



Algorithmic Way to find MSNE

Given NFG G = {N , (Si) ien , lui)ieN) ,
total combinations of support K = (2

""
- 1) . . . /2

"" '
- 1)

For every support profile , solve the following feasibility problem :-
(X, ✗ ✗2x ._.)

1) Wi = I [ITT.IS#Uilsi.s-i);HsiEXi.HiEN.s-iES-;i=iIils-i)Y
2) Wi ± E- [1%5-1%1]uilsi.si) ; #sie sie✗i. HIEN

b-IES
-i

Tj(Sj) -1-0 , ITIS;) = 1

This is not a linear program unless n=2.

MSNE AND DOMINANCE

Theorem if a pure strategy Si is dominated by a mixed strategy Ti
Then Si is picked with probability zero.

⇒ Remove bi 1-KOG

Existence theorem - Every finite game has IYSNE


