 



  Homework 1 Solution

	Probability
	Player 2 -->
	   p2
	 q2
	 1-p2-q2

	Player 1 
	
	Scissors
	Paper
	Rock

	p1 
	Scissors
	0, 0 
	1,-1
	-1,1

	q1 
	Paper
	-1,1
	0,0
	1,-1

	1-p1-q1
	Rock
	   1,-1
	-1,1
	0,0


There is no pure strategy Nash equilibrium.

Because the game is symmetric, σ1=(1/3,1/3,1/3) σ2=(1/3,1/3,1/3) is a Nash equilibrium for the game. 

You can determine this equilibrium point, by imposing the condition that a player is indifferent in the choice of each strategy (gets the same payoff).

For example, the expected payoff for player 2 for various pure strategies is:

U2(Scissors)= 0*p1+1*q1+(-1)*(1-p1-q1)=2q1+p1-1   
(1)

U2(Paper) = (-1)*p1+0*q1+1*(1-p1-q1)=1-2p1-q1


(2)

U2(Rock) = 1*p1+(-1)*q1+0*(1-p1-q1)=p1-q1



(3)

From the indifference condition we get:

from (1)and (2)

2q1+p1-1=1-2p1-q1  =>  q1=2/3-p1  

From (2)and(3)  

p1-q1=1-2p1-q1     =>  p1=1/3    => q1=2/3-1/3=1/3

Similarly, p2=1/3 and q2=1/3

Similar conditions may be imposed for player 1.

Hence, the mixed strategy σ1=(1/3,1/3,1/3) σ2=(1/3,1/3,1/3) is a Nash equilibrium. 

