
 
 

INDUSTRIAL ECONOMICS 
 

PRACTICE PROBLEM SET IΙ: STATIC OLIGOPOLY 
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Solution 5 
(i) If p1<p2, then it follows: 

 q1= D1(p1,p2) = D(p1) = 6 - p1 
Thus: 

π1 = p1× (6 - p1) – 2 × (6 - p1) 
= (p1 – 2) × (6 – p1). 

If p1 = p2, then it follows: 
 q1= D1(p1,p2) = (1/2) × D(p1) = (1/2) × (6 – p1) 

Thus: 
π1 = p1× (1/2) × (6 – p1) 

– 2 × (1/2) × (6 – p1) 
= (p1 – 2) ×  (1/2) × (6 – p1) 

(ii) We know from part (b) that when p1 = p2 =pc >2, then: 
π1c = (pc – 2) ×  (1/2) × (6 – pc) = π2c > 0 

Does any of the two firms have incentives to deviate unilaterally (i.e., change its price)? 
If one of the firms, e.g., firm 1, changes its price to p1d = pc – ε> 2, then:   

q1d = (6 – p1d) 
π1d = (p1d – 2) × (6 – p1d) > π1c = (pc – 2) ×  (1/2) × (6 – pc)  

 

So, firm 1 has incentives to deviate, and thus, p1 = p2 = pc >2 cannot be a Nash equilibrium. 
 
Solution 6 
The firms have asymmetric costs: MC1 = 1 < MC2 = 4. 
Is the asymmetry “small” or “large”? To answer this, we need first to find the price that firm 1 
(the more efficient one) would charge if it was a monopolist in the market: 
 

If firm 1 was a monopolist in the market: 
Max p1 π1 = p1(10 - p1) – 1(10 - p1) 

The first order condition (foc) is: 
¶π1/¶p1 = 10 - 2p1 + 1 = 0 

It follows from the above that the monopoly price would be:  
p1M = 11/2 = 5,5 

Clearly, since p1M = 5,5 > MC2 = 4, it follows that the asymmetry is small, and thus, that firm 
1 cannot behave as a monopolist. 
 

Thus, the Nash equilibrium is: 
 (p1, p2) = (4 -ε, 4) 

The resulting quantity of each firm is: 
q1 = 10 – p1 = 10 – (4 – ε) = 6 + ε ≅ 6 

q2 = 0 
The resulting profits of each firm is: 

π1 = (4 – ε)×6 - 1×6  =18 
π2 = 0 
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Solution 7 
(i) 
π1(p1,p2) = TR1 − TC1  
Write in terms of the choice variables p1 and p2: 

 
Set derivative equal to zero: 

(25 − 5p1 + 2p2) + p1 ∗ (−5) + 5 = 0 
Solve for p1 to find best response function: 

 
Firm 1’s best response (profit maximizing response) is given by its best response function.  
Firm 1 responds to its competitor’s price increase by increasing its own price. 
Following the same procedure for firm 2, we find:  

 
(When firms are symmetric no need to solve separately for the best response function for each 
firm if the firms are symmetric. For symmetric firms, you only need solve the profit 
maximization problem once because you know the answer will be the same for all of the 
symmetric firms.) 
Solve for the intersection of the best response functions: 

 
 

 
This corresponds to the following quantities: 

q1 = 25 − 5 ∗ 3.75 + 2 ∗ 3.75 = 13.75 q2 = 25 − 5 ∗ 3.75 + 2 ∗ 3.75 = 13.75 
(ii) 
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This shows that these firms have substantial market power: 73% of the price charged to 
consumers is pure mark-up. 
(iii)  
In this case we have allowed for heterogenous goods that are not perfect substitutes for each 
other. Hence neither firm can capture the entire market by slightly undercutting the other. 
 
 


