Answers to the Practice Exam 2:

1. Given the following extensive form game, find the pure and/or mixed strategy Nash Equilibria. 







        Nature






High PH = 1/4

 Low: PL = 3/4

               4, 1
Stop
           1




    1     Stop
         1, 4






       Go




Go





          2                                                        2





X
     Y


     X

Y



     6, -1

      4, 0


4, 0

6, -1

Create a strategic form game:

	1\2
	X
	Y

	S (if high), S (if low)
	7/4, 13/4
	7/4, 13/4

	S (if high), G (if low)
	4, ¼
	11/2, -1/2

	G (if high), S (if low)
	9/4, 11/4
	7/4, 3

	G (if high), G (if low)
	9/2, -1/4
	11/2, -3/4


Pure NE = (G(if high), G(if low), X)

2. Consider a market with two firms and the following attributes

demand curve:




Q = 120 – 4P

marginal costs:




MC = 0 for both firms

fixed costs:





FC = 0 for both firms

a. If the two firms compete over quantities, what are the corresponding quantities and profits for each firm if the game is played once? (Derive mathematically)
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Cournot: q1 = q2 = 40;

Price = $10

Profits = $400

b. If the two firms decide to collude and charge the monopoly price, what are the corresponding quantities and profits for each firm?

Split monopoly quantity: q1 = q2 = 30 (plug 0 into BR above and find Qmonopoly = 60);

Price = $15

Profits = $450

c. If one firm decides to cheat on this agreement (splitting the monopoly quantity), what quantity will that firm produce? What will be the corresponding profits for both firms?

Using best response functions the cheater will produce q = 45 (Q1 = 60 – ½ *30); profits for cheater = 506.25 and profits for non-cheater = 337.5 (P = 30 – (1/4)*(75) = 11.25
d. Suppose the 2-firm game is played an infinite number of times. Over what range, if any, of the discount factor, (, can an equilibrium where each firm produces half of the monopoly output be supported as a subgame perfect equilibrium?

	
	Profit collude
	Profit

Cheat

	Profit collude
	450, 450
	337.5, 506.25

	Profit 

Cheat
	506.25, 337.5
	400, 400


So the discounted average would be given by:

450 > 506.25(1 – () +400(
Solving for (
106.25 ( > 56.25

( > 52.9

3. Find each player’s maxmin strategy. Find each player’s and minmax strategy. Compare the payoffs for each strategy. 

	
	L
	R

	T
	2, -1
	1, 2

	B
	1, 0
	4, -1


Mixed Maxminimization:

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

If 2 plays R: 1P1(T) + 4(1 – P1(T)) = 4 – 3P1(T)

1 + P1(T)= 4 – 3P1(T)
4 P1(T) = 3
P1(T) = ¾ = ( P1(B) = ¼   

EV1 = 1 + ¾  = 1.75
If 1 plays T: -1P2(L) + 2(1- P2(L)) = 2 – 3P2(L)
If 1 plays B: 0P2(L) + (-1)(1- P2(L)) = -1 + P2(L)

2 – 3P2(L) = -1 + P2(L)

3 = 4P2(L)

P2(L) = ¾  ( P2(R) = ¼  

EV2 = 2 – 3( ¾ ) = -0.25
Mixed Minmax:

EV1(T) = 2 P2(L) + 1(1-P2(L))

EV1(B) = 1 P2(L) + 4(1-P2(L))

1+ P2(L) = 4 - 3P2(L)

4P2(L) = 3: P2(L)= ¾  ( P2(R) = ¼  
EV1 = 1 + ( ¾ ) = 1.75

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

EV2(R) = 2P1(T)  -1(1-P1(T))

–1P1(T) = -1 + 3P1(T)

1 = 4P1(T) = P1(T)= ¼  ( P1(B) = ¾ 
EV2 =  – ¼  = -0.25  
4. Consider a two-firm market entry game in which the profits of each firm depend on (1) the state of the economy, (2) whether or not the firm enters the market, and (3) whether or not the other firm enters the market. Assume that the probability of a good economy is 0.6. 
The sequence of events for this game is as follows. (1) Firm 1 receives an accurate forecast regarding the economy, so it knows whether the economy will be good or bad. Firm 2 does not receive this information; however, Firm 2 is aware of the probabilities of a good (pG = 0.6) and bad (pB = 0.4) economy. (2) Firm 1 decides whether or not to enter the market. Finally, (3) Firm 2 observes Firm 1's entry decision, and after observing this decision, Firm 2 decides whether or not it will enter. The payoffs for all possible contingencies of this game are as follows:

Economy

Firm 1


Firm 2


Outcome
Good


Enters


Enters


(5,5)

Good


Enters


Stays out

(20,0)

Good


Stays out

Enters


(0,20)

Good


Stays out

Stays out

(0,0)

Bad



Enters


Enters


(-5,-5)

Bad



Enters


Stays out

(10,0)

Bad



Stays out

Enters


(0,10)

Bad



Stays out

Stays out

(0,0)

Given the probabilities of a good economy and a bad economy, solve for the equilibria. Your solution should include either an extensive form or normal form diagram of the game. 
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 Don’t Enter(20,0)
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        (0,20)






Don’t Enter
Enter


Pgood = 0.6

       Firm 2










Don’t Enter
Nature









  (0,0)











 
  (-5,-5)










Enter

         Pbad = 0.40


Firm 2







Enter
Don’t Enter












  (10,0)




      Firm 1




               Don’t Enter
Enter (0,10)








Firm 2









Don’t Enter











   (0,0)


	1\2
	Enter(ifE) Enter(ifD)
	Enter(ifE)

Don’t(ifD)
	Don’t(ifE)

Enter(ifD)
	Don’t(ifE)

Don’t(ifD)

	Enter(ifG)Enter(ifB)
	1,1
	1,1
	16,0
	16,0

	Enter(ifG)Don’t(ifB)
	3,7
	3,3
	12,4
	12,0

	Don’t(ifG)Enter(ifB)
	-2,10
	-2,-2
	4,12
	4,0

	Don’t(ifG)Don’t(ifB)
	0,16
	0,0
	0,16
	0,0


EV1(EE,EE) = .6(5)+.4(-5) = 1

EV2(EE,EE) = .6(5)+.4(-5) = 1

EV1(EE,ED) = .6(5)+.4(-5) = 1

EV2(EE,ED) = .6(5)+.4(-5) = 1

EV1(EE,DE) = .6(20)+.4(10) = 16

EV2(EE,DE) = .6(0)+.4(0) = 0

EV1(EE,DD) = .6(20)+.4(10) = 16

EV2(EE,DD) = .6(0)+.4(0) = 0

EV1(ED,EE) = .6(5)+.4(0) = 3
EV2(ED,EE) = .6(5)+.4(10) = 7
EV1(ED,ED) = .6(5)+.4(0) = 3
EV2(ED,ED) = .6(5)+.4(0) = 3
EV1(ED,DE) = .6(20)+.4(0) = 12
EV2(ED,DE) = .6(0)+.4(10) = 4
EV1(ED,DD) = .6(20)+.4(0) = 12
EV2(ED,DD) = .6(0)+.4(0) = 0

EV1(DE,EE) = .6(0)+.4(-5) = -2

EV2(DE,EE) = .6(20)+.4(-5) = 10

EV1(DE,ED) = .6(0)+.4(-5) = -2
EV2(DE,ED) = .6(0)+.4(-5) = -2
EV1(DE,DE) = .6(0)+.4(10) = 4
EV2(DE,DE) = .6(20)+.4(0) = 12
EV1(DE,DD) = .6(0)+.4(10) = 4
EV2(DE,DD) = .6(0)+.4(0) = 0

EV1(DD,EE) = .6(0)+.4(0) = 0

EV2(DD,EE) = .6(20)+.4(10) = 16

EV1(DD,ED) = .6(0)+.4(0) = 0

EV2(DD,ED) = .6(0)+.4(0) = 0

EV1(DD,DE) = .6(0)+.4(0) = 0

EV2(DD,DE) = .6(20)+.4(10) = 16

EV1(DD,DD) = .6(0)+.4(0) = 0

EV2(DD,DD) = .6(0)+.4(0) = 0

Subgame perfect equilibria and NE is for player 1 to enter when it is “good”, don’t enter when it is “bad” and player 2 will “enter” if 1 enters and “enter” when 1 does not enter.

5. Two people are involved in a dispute. Person 1 does not know if person 2 is strong or weak; she assigns a probability of α to person 2 being strong. Person 2 is fully informed. Each person can either fight or yield. Each person’s preferences are given by a payoff of 0 if she yields (regardless of what the other player does; and a payoff of 1 if she fights and her opponent yields; if both fight, then their payoffs are (-1,1) if person 2 is strong and (1,-1) if person 2 is weak. Find the Nash Equilibria if α > ½ and if α < ½.


[image: image3]
Note – person 1 has only 1 decisions Fight or Yield because they don’t know nature. Person 2 has 4 decisions based on if they are strong or weak.
	1\2
	F (if s), F (if w)
	F (if s), Y (if w)
	Y (if s), F (if w)
	Y (if s), Y (if w)

	Fight
	1- 2α, 2α-1 
	1 - 2α, α
	1, α-1
	1,0

	Yield
	0,1
	0, α
	0,1-α
	0, 0


If α > ½ then the NE is (Y, FF) if α < ½ then the NE is (F, FY)




























				Nature	


			Strong α	Weak 1- α	





1





                      Fight	      Yield         Fight      Yield	








	    2		      2		2		2





Fight	         Yield   Fight  Yield  Fight  Yield   Fight  Yield





-1,1 		1,0    0,1	0,0  1,-1        1,0    0,1            0,0
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