



  Homework 4 Solution

Problem 1)

	
	A
	B
	C

	D
	4, 4 
	1, 1
	0, 0

	E
	1, 1
	1, 1
	0, 0

	F
	0, 0
	0, 0
	0, 0


a) The Nash Equilibria in this game are: (D, A) with payoffs ( 4, 4 )
(E, B) with payoffs (1, 1 )

(F, C) with payoffs ( 0, 0 ) . 

b) Assuming Player1 is associated with the rows and Player 2 with the columns,
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There are only two players in this game, so we have 
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The minmax strategy for player 2 against player 1 is: 
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The minmax strategy for player 1 against player 2 is: 
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Answer: The minmax strategy profile is: ( F, C ).
Problem 2) 

a) The investor has two choices: Invest or Don’t invest, the payoffs for these choices are: 
With probability p:  
	Invest
	Don’t invest

	ln(2*100)
	ln(100)


With probability 1-p:  
	Invest
	Don’t invest

	ln(0.5*100)
	ln(100)


Only when Invest better than Don’t invest, the investor should invest. Hence, p should satisfy: 
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=> p>0.5
b) The payoffs for the two choices are: 
With probability p:  
	Invest
	Don’t invest

	2*100
	100


With probability 1-p:  
	Invest
	Don’t invest

	0.5*100
	100


Only when Invest better than Don’t invest, the investor should invest. Hence, p should satisfy: 
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=> p>1/3
Problem 3)

	
	L
	R
	
	
	L’
	R’

	U
	3, 2
	1, 0
	
	U’
	1, 2
	0, 0

	D
	1, -2
	2, 0
	
	D’
	0, -1
	1, 0




 State A with probability p
         State B with probability 1-p

Assume player 1 plays U with probability q and plays D with probability 1-q .
L’ is best response for player 2 if: 

                    q*2+(1-q)*(-1) ( q*0+(1-q)*0 ( q ( 1/3

   L is best response if 

                    q*2+(1-q)*(-2) ( q*0+(1-q)*0 ( q ( 1/2

a) (L, R’) is best response if q ( 1/2 and q ( 1/3 ( (L,R’) can never be a best response for player 2

b) (L,L’) is best response if q ( 1/2 and q ( 1/3 ( q ( ½

if player 2 plays (L,L’), then player’s 1 expected return is

if plays U: p*3+(1-p)*1 = 3*p-p+1 = 2p+1

if plays D: p*1+(1-p)*0 = p

   Since 2p+1>p ( player 1 plays U ( q=1 ( ½ ( (U,(L,L’)) is a NE.

c) (R,R’) is best response if q ( 1/2 and q ( 1/3 ( q (1/3

if player 2 plays (R,R’), then player’s 1 expected return is

if plays U: p*1+0 = p

if plays D: p*1+p*1 =2 p

   Since 2p>p ( player 1 plays D ( q=0 (1/3 ( (D,(R,R’)) is a NE.

c) (R,L’) is best response if  1/3( q ( ½

if player 2 plays (R,L’), then player’s 1 expected return is

if plays U: p*1+(1-p)*1 = 1

if plays D: p*2+0*(1-p) =2 p>1 if p>1/2

   Then, player 1 plays D if p>1/2, and U if p<1/2.

   If p=1/2 ( any mixed strategy with 1/3( q (1/2 is a NE.
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