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* Put yourself in Others' shoes

A Common knowledge
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2

Left Right But
, playe I may not know

up 5,10 .
2 playe 2's strategy.

1 Middle 1
,
3 4, 1

How to play the game ?

Down 4, 2 2
,
3 Guess player 2's strategy !
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2 Suppose playe I believes that playa 2
Left Right

picks a strategy uniformly at random.
up 5,10 .

2

Expected payoff of Up = &+@ = 2.5

1 Middle 1, 3 4
,
/

1 I Y Middle = 1+1 = 2.5

Down 4, 2 2
,
3

Cl "Down = 1+E = 3

If playe 2 is unit. Mandom ,
then Down is playe Is best response.
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2

Left Right Suppose Pr(left) = &Pr(night) =#
up 5,10 .

2

Expected payoff of Up = 1+ 1
1 Middle 1, 3 4

,
/

1 I Y Middle = 3+
Down 4, 2 2

,
3

Cl "Down =I
Now "up" is the best response.
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Playn is strategy SiES, is a best response to the strategy
&Si of other players ifPits, sitsi

4 (i , 1i) Mi (sl ,Si)

Playn is strategy SiES, is a best response to the belief p
about the other players ifPits, Sits :

E[Mi(i , p)] > [Uil , p)] distribution

over S ;
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A Two students working on a joint project

* Each chooses an effort level to put into the project
Si = 10 , ] eg ., up to 4 hours a day

* Final scone = 4/1 ,
+ S + bas] be[0,]

* Payoffs Ue(S ,. (2) = + (4 (s ,
+ 3 + b , s]) - 32

(2(9 ,. (2) = +(4(s ,
+ 3 + bas]) - 1
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PROJECT GAME

Analyze player I's best response for every possible belief

about player 2's strategy.

But S = 10 , 4)

Too many probability distributions !
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PROJECT GAME

Given 12 ,
max 2(b + 12 + bsisa) - 12
Al

s .t . 1 , - [0 , 4]

some calculus later

W

playe Is best response = 1 + be,

Similarly , given 11 ,
player I's best response 2 = 1 + ba
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Pr say b = 1/4

-

Y = 1 + S2/4
2 = 1 + S, /4

-

-

*
&
z----

-... a NASH EQUILIBRIUM
I

Eventually , we are left with
:S = It b 3 =>=1 = 1 + bs

*
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NASH EQUILIBRIUM

A strategy profile (PS2 ... /n)ES,
X ... xS

,
is a Nash equilibrium

if , for every agent it N , S ; is a best response to 1i.

=> No player can strictly improve by deviating unilaterally.

self-fulfilling : If everyone's playing their Nash eg . strategy ,
then

my best response is to play mine.
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Pr

-

-
es= is a Nash eq.

-

-

↓
what if we lowerb" ?

⑧S
* L --------

Equilibrium effort decreases .·---------

Tea
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Recall : The "-mean game

(Secretly) pick a natural number in $1 , 2, ..., 1003 .

Winner is one whose number is closest to - of average.

Is there a Nash equilibrium ? Yes
,
1.

Doesn't mean people will necessarily play it.


