
PS 5 Extra Exercises  

1. Consider the following game in strategic form:  

1 \ 2 A B C 
X 12,7 6,3 6,6 
Y 5,2 8,0 3,5 
Z 11,6 1,7 8,10 

Find all the Nash equilibria of the game.  

B is never a best response for agent 2. Therefore, we can eliminate that column from the matrix, since it 
will never be played in any Nash equilibrium. But then Y is never a best response by player 1 to any of the 
remaining strategies for 2 – and Y will therefore never be played in any Nash equilibrium. We can 
therefore also eliminate the Y row from the matrix.  

The reduced game is  

1 \ 2 A C 
X 12,7 6,6 
Z 11,6 8,10 

Letting p denote the probability of playing X for player 1 and q denote the probability of playing A for 
player 2, there are three Nash equilibria in this game: (X,A), (Z,C) and (p=4/5, q=2/3). 

2. Consider two firms that produce a homogeneous good whose demand is given by Q = 500 − 50P . Firm 1 
has a marginal cost equal to 8, whereas firm 2’s marginal cost is equal to 6. For the following two cases, 
calculate the Nash equilibria (price, quantities, and profits):  

a) Firms compete in quantities.  
 
The Cournot-Nash equilibrium is q1=0 and q2=100. 
 

b) Firms compete in prices.  
 
In this case, there is no Nash equilibrium in pure strategies.  
 
If the marginal costs were the same, the Nash equilibrium would be for both to sell at a price equal to the 
marginal cost. If one firm were to set a higher price, the firm would sell nothing. If one firm were to set a 
lower price, the firm would make a loss.  
In this case, however, there is no equilibrium in pure strategies. The market price will always be the 
lowest of the prices announced by the two firms. At any market price greater or equal to 8, firm 2 would 
always want to set a slightly lower price to capture the whole market. At any price below 8, firm 1 would 
make a loss and firm 2 would therefore have the whole market. But then firm 2 would have an incentive 
to keep raising the price and there is therefore no equilibrium in pure strategies. 
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1.  
b)   4 subgames. 
c) SPNE found through backward induction (ooa, t);  
d) NE in pure strategies: (eta, a), (eaa, a), (ott, t), (ota, t), (oto, t), (oat, t), (oaa, t), (oao, t), 

(oot, t), (ooa, t), (ooo, t).  



	



		


