FE450: Game Theory

Homework 4
Due October 9th     

Please indicate the students that you worked on this homework assignment with, if any.

1. Find all NE for the following game (including mixed strategy NE):

	1           \            2               
	A
	B

	C
	15, 25
	10, 10

	D
	5, 10
	20, 15


Pure NE: (C, A) and (D, B)

Mixed (P1(C) = ¼ , P1(D) = ¾, P2(A) = ½ , P2(B) = ½)
Mixed strategy:

EV1(C) = 15P2(A) + 10(1-P2(A))

EV1(D) = 5P2(A) + 20(1-P2(A))

Setting these equal to each other:

15P2(A) + 10- 10P2(A) = 5P2(A) + 20 - 20P2(A)

Simplifying:

10 + 5P2(A) = 20 - 15P2(A)

20P2(A) = 10

P2(A) = ½ 

P2(B) = ½

EV2(A) = 25P1(C) + 10(1-P1(C))

EV2(B) = 10P1(C) + 15(1-PA(C))

Setting these equal to each other:

25P1(C) + 10 - 10P1(C) = 10P1(C) + 15 - 15P1(C)

Simplifying:

10 + 15P1(C) = 15 - 5P1(C)

20P1(C) = 5

P1(C) = ¼ 

P1(D) = ¾ 

2. Find all NE for the following game (including mixed strategy NE):

	1           \            2               
	L
	R

	T
	6, 0
	0, 6

	B
	3, 2
	6, 0


No pure strategy NE: Mixed strategy: (P1(T) = ¼ ,P1(B) = ¾ , P2(L) = 2/3 , P2(R) = 1/3) 

EV1(T) = 6P2(L) + 0(1-P2(L))

EV1(B) = 3P2(L) + 6(1-P2(L))

Setting these equal to each other:

6P2(L) = 3P2(L) + 6 - 6P2(L)

Simplifying:

9P2(L) = 6

P2(L) = 2/3 

P2(R) = 1/3 

EV2(L) = 0P1(T) + 2(1-P1(T))

EV2(R) = 6P1(T) + 0(1-PA(T))

Setting these equal to each other:

2 - 2P1(T) = 6P1(T)

Simplifying:

P1(T) = ¼ 

P1(B) = ¾ 

3. Turn the following game into a zero-sum game. Then find the security strategy.

	1           \            2               
	L
	R

	T
	-40, 40
	-70, 70

	B
	-20, 20
	-50, 50


If 2 plays L: EV1 = -40P1(T) + -20(1-P1(T)) = -20 P1(T) - 20
If 2 plays R: EV1 = -70P1(T) + -50(1-P1(T)) = -20 P1(T) - 50
( setting P1(T) = 0, the security strategy for 1 is to play B, maxmin payoff of -50.

If 1 plays T: EV2 = 40P2(L) + 70(1-P2(L)) = -30 P2(L) + 70
If 1 plays B: EV2 = 20P2(L) + 50(1-P2(L)) = -30 P2(L) + 50

( setting P2(L) = 0, the Security strategy for 2 is to play R, maxmin payoff of 50.

4. Turn the following game into a zero-sum game. Then compute the pure-strategy maxmin payoffs for player 1 and player 2.

	1           \            2               
	L
	C
	R

	 T
	5, -5
	8, -8
	-4, 4

	M
	-7, 7
	9, -9
	0, 0

	B
	9, -9
	1, -1
	-2, 2


Min for player 2          -9                 -9                  0


    
Maxmin expected payoff for player 1 is -2.  (play B)
Maxmin expected payoff for player 2 is 0.   (play R)
5. Find each player’s maxminimizing strategy and calculate each player’s expected payoff.

	
	L
	R

	T
	1, -1
	3, -5

	B
	2, -3
	1, -1




Min for player 2                -1



-1
Pure-strategy Maxmin expected payoff for player 1 is 1.  
Pure-strategy Maxmin expected payoff for player 2 is -1.  
Mixed Maxminimization:

If 2 plays L:  1P1(T) + 2(1 – P1(T)) = 2 – P1(T)
If 2 plays R: 3P1(T) + 1(1 – P1(T)) = 1 + 2P1(T)



[image: image1]
1 + 2 P1(T)= 2 – P1(T)
3 P1(T) = 1

P1(T) = 1/3 = ( P1(B) = 2/3 

EV1 = 1 + 2(1/3) = 5/3 

(note this is better than the expected payoff for the pure-strategy ( 1)
If 1 plays T: -1 P2(L) + (-5)(1- P2(L)) = -5 + 4 P2(L)
If 1 plays B: -3 P2(L) + (-1)(1- P2(L)) = -1 - 2 P2(L)

[image: image2]
-5 + 4 P2(L)  = -1 – 2 P2(L)
6 P2(L)  = 4

P2(L)  = 2/3 ( P2(R) = 1/3

EV2 = -1 – 2 (2/3) = -7/3

6. Find each player’s maxminimizing strategy and Nash Equilibrium strategy for the following strategic game. Compare the payoffs for each strategy. Is the NE payoff higher?

	
	L
	R

	T
	6, 0
	0, 6

	B
	3, 2
	6, 0


From #2: 

No pure strategy NE: Mixed strategy: (P1(T) = ¼ ,P1(B) = ¾ , P2(L) = 2/3 , P2(R) = 1/3) 

Payoffs for Mixed strategy NE: 

EV1 = 
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Mixed Maxminimization:

If 2 plays L: 6 P1(T) + 3(1- P1(T)) = 3 + 3 P1(T)

If 2 plays R: 0 P1(T) + 6(1- P1(T)) = 6 - 6 P1(T)

3 + 3 P1(T) = 6 - 6 P1(T)

9 P1(T) = 3
So P1(T) = 1/3 and P1(B) = 2/3

EV1 = 3 + 3 (1/3) = 4 

If 1 plays T: 0 P2(L)+6(1- P2(L)) = 6 - 6 P2(L)
If 1 plays B: 2 P2(L) + 0(1- P2(L))  = 2 P2(L)
6 - 6 P2(L) = 2 P2(L)
So, P2(L) = ¾ and P2(R) = ¼ 

EV2 = 2*(3/4) = 1.5 

( Payoff in NE is at least as (here the same as) the payoff for the maxminimizing strategy.

  


  3





  1





      2


      1





      P1(T)





      P2(L)





      -1


      





      -5





        -1


      


        -3


        





Min for player 1





-4


-7


-2





Min for player 1


1


1








       L





       R





       B





       T








_1284441146.unknown

_1284441203.unknown

