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Incomplete information

one player knows something (relevant)
that some other player does not know.




Example

(2,2)
(0, 1)
Nature
(1,1)
-1, 2)




Bayesian Game (Normal Form)

A Bayesian game is a list

G = A g iz D » 55 FpiPopwss sPillisns s sy}
where
A, is the action space of i (a;in A))
T; is the type space of i (¢, in T))
p(tt) is i's belief about the other players
ufay,...,apty,....t)) is i's payoff.
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An Example

(1,2)

TFirmz{tf};

TW = {HIgh,LOW}

Agm = {Hire, Don’t}

©1 Ay ={Work,Shirk}
pe(High) = p
ps(Low) = 1-p

WY 2 p)=/




Bayesian Nash equilibrium

A Bayesian Nash equilibrium is a Nash equilibrium of a
Bayesian game (when each type has positive prob).

+ Bayesian game

+ a strategy of / is any function s;:T,— A,

« A strategy profile s* = (s’,..., s; ) is a Bayesian
Nash equilibrium < s/(t) is a best response to s/
foreach ¢ i.e.,
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An Example

(1,2)

TFirmz{tf};

Tw = {High,Low}
Agm = {Hire, Don’t}
Ay = {Work, Shirk}
pPr(High) = p >1/2
pe(Low) =1-p

= Hire
w (High) = Work
w (Low) = Shirk
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Another
equilibrium?




Another example

0 € {0,2}, known by Player 1
v € {1,3}, known by Player 1

L R

0,y 1,2 « All values are equally likely

9,0 * Tl = {092}, T2: {193}

» Bayesian Nash Equilibrium:
* 5(0)=
* 5(2)=
* s(1)=
* (3=




* Prob(A|B) =

Bayes’ Rule

Prob(A and B)

Prob(B)

* Prob(A|B)Prob(B) = Prob(A and B) = Prob(B|A)Prob(A)

* Prob(A|B) =

Prob(B|A)Prob(A)

Prob(B)
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Example

p * Pr(Work|Success) =
Work Success ( | )
il
1-p
1-p » Pr(Work|Failure) =
Party , Failure
- P
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