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Game

Strategies Theory

Oniline

A plan of which action to take for every player
and each type for that player

,> A (pure or s;:0;-> A(A) mixed)
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Game

Strategies Theory

Oniline

* A plan of which action to take for every
player and each type for that player

©5:0,>A

* In the conflict example, whether to fight or
not as a function of type
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Expected Utility

Game
Theory

Oniline

* For eachiand©; given the strategies s, the
expected payoff is: S

2 Pi(6 ] 6) ui(s;(6), s;(8,); 8;,6)

M 0 ssi/om
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Bayesian (Nash) Equilibrium Gfﬂé%ry

Oniline

* Strategies, 5= (Sy, .-, S,), such that for each i and
6;: s,(6;) maximizes player i’s expected utility, given
the strategies of other players.

* Foreachiand 6, given the strategies s:
2o pi(6; ] 8) uils;(6),s,(6,); 8;,6.) 2

2 a5 (8 1-8i-urtar 5785 8785)—fer a

T e
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Game

Existence of Equilibrium Theory

Oniline

* Finite number of pure strategies, finite set of
types:

* Equilibrium exists (corollary to Nash’s
Theorem — John Harsanyi (1967-68))
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riline
Strong Fight Not -
Fight 1,-2 21

Not -1,2

Weak Fight
Fight -2,1
Not -1,2

> M € ow0/708
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Strong Fight Not

Fight 1,2 2,1 p22/3
Not 19 0,0

Weak Fight Not

Fight 21 21 e
Not -1,2 0,0

Player 2: Fight= p(-2)+(1-p)(1) Not= -1

Nraf 2
LT 2640/ 05
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Strong Fight Not

Fight 1,2 2,1 ®
Not 12 0,0

Weak Fight Not

Fight 21 21 e
Not 1,2 0,0

s,(Strong)=s,(Weak)=Fight, s,(8,)=Not if p22/3

n N .1) 1:37/7:08
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Strong Fight Not
—>  Fight 1,2 2,1 P
Not 1,2 0,0
Weak Fight Not
Fight 2,1 21 Lap
Not -1,2 0,0

Player 2: Fight= p(-2)+(1-p)(2) Not= p(-1)+(1-p)0

01| )=2:027 708
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Strong Not
—>_Figl HE) -2

Not -1,2

S Weab  CFight)

Fight
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Equilibrium?: A,
P i = Oriline
Fight 1,-2 2,1 R
Not -1,2 0,0
Weak Fight Not
Fight 2,1 2,1 R
Not -1,2 0,0

ght , s,(Weak)=Not, _s,(6,)
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Game

Equ“lbria Theory

Oiiline
unique: s, (Strong)=Fight , s,(Weak)=Fight,

-5,(8,) =Not>

* p=2/3 multiple:
s,(Strong)=Fight , s,(Weak)=Fight, s,(8,)=Not;
s,(Strong)=Fight , s,(Weak)=Not, sz(Z 6,) =Fight;
Mixed: s,(Weak) mixes, s,(0,) mixes (what makes
Weak indifferent? what makes player 2 indifferent?)
* p<2/3 unique s,(Strong)=Fight , s,(Weak)=Not,

5,(0,) =Figi

1579kt 7o
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* An Example

* Applications
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image2.tmp
Game

Bayesian Games Theory

Oniline

* Players N={1,...,n}
* Action sets: A, A=A xAx... A,

* Typesets: ©; 0=0;x0,x..0,

ayClh 1
M %) o028/914
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Our Conflict Example Theory

()nlmg

Players N={1,2}
L5 el

Action sets: é', = {Fight, Not}

Type sets: 0, ={Strong, Weak} 0, ={6,}

Payoff/Utlllty functlons u:Ax0 >R

BT Re:
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Uncertainty Theory

Online

* For now, take O to be finite

* Beliefs: p;(6; | 6;) conditional probability
that i gives to others’ types being 6 given 6,

> M O za/on
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Uncertai nty Theory
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* For now, take O to be finite

* Beliefs: p;(8,|6;) conditional probability that
i gives to others’ types being 8, given 6,

+ In our conflict example:
AR

(6-= sfrong | 6,) 5P )

> ) o





