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Nova School of Business and 
Economics 

Strategy – 1207: 3rd Problem Set 
 

Vasco Santos 

Diogo Paiva 
 

Deadline: Friday, December 7th, 21.00 GMT 
 

Instructions: 
1. Each student must hand in a solution. If you choose to work together with 

your colleagues, please state so and with whom in your answer sheet. 

2. You should hand in the Problem Set by the above deadline, either by using 
my mailbox (#302, on the third floor) or by leaving it in my office (#128). 

3. Please make your work legible. Otherwise, it will be really difficult to 
correct it and your grade may be affected to the extent of my 
misunderstanding of your work. 

 

Exercise 1 
Consider the market of videogames in Thailand. Two firms (1 and 2) operate in 
this market, selling horizontally differentiated products. Firm 1 and firm 2 
choose prices simultaneously and independently (𝑃1 and 𝑃2 respectively), are 
subject to the same marginal and average cost of $30 and face the following 
demand functions: 

𝑄1 = 100 − 2𝑃1 + 𝑃2 

𝑄2 = 100 − 2𝑃2 + 𝑃1, 
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in which 𝑄𝑖  denotes the quantity demanded of firm 𝑖’s   product.   As   can   be  
observed from the demand functions, the fact that products are differentiated 
means that if a firm is undercut it will not lose all of its business. 

(i) Obtain the reaction functions of both firms, draw them on the space (𝑃1, 
𝑃2) and determine the respective prices and quantities in equilibrium. 

(ii) Compute the profits of the firms operating in this market. 

Now consider that firm 2 has access to a new production technology that 
allows it to decrease its marginal cost from $30 to $10. Assume that firm 1 has 
not access to this new production technology, and so it will remain with a 
marginal cost of $30. 

(iii) Compute the direct and the strategic effect of the introduction of this new 
technology by firm 2. 

 

Exercise 2 
Consider a duopoly in which firms 𝐴 and 𝐵 sell homogeneous products. These 
firms have the same cost structure, producing at a constant marginal and 
average cost. Additionally, assume that they have tacitly colluded around the 
monopoly price and that in case of a deviation from the collusive agreement in 
a given period, firms revert to quoting a price equal to marginal cost from the 
next period onwards. Firms discount profits according to the discount factor 
𝛿 = 1

1+𝑟
. 

(i) For which values of the discount factor 𝛿 is the collusive agreement stable? 

Consider now that there is some probability, namely 𝜇, of a new firm entering 
the market and charging the competitive price (𝑃 = 𝑐). Consequently, (1 − 𝜇) 
is the probability of the firm not entering the market. 

(ii) For which values of the discount factor 𝛿 is the collusive agreement stable? 
How does this change with an increase in the probability of the third firm 
entering the market? 

 

Exercise 3 

Consider the market composed by two firms, 1 and 2, that have a marginal and 
average cost constant and equal to $20. Firms compete à la Cournot and the 
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demand in this market is given by 𝑃 =  225 −  𝑄. 

(i) What are the price, quantities produced and profits of each firm in 
equilibrium? 

Suppose now that a more advanced technology is available to firms. This 
technology allows firms to manufacture with a marginal and average cost equal 
to $12. However, firms have to invest $3,500 in order to get access to the new 
technology. Simultaneously, a third firm (firm 3) is considering entering the 
market while already possessing the new technology. 

(ii) Will firm 3 enter the market? Explain. 

(iii) Given that firms 1 and 2 choose technology simultaneously and 
independently, in equilibrium, what is the technology adopted by each 
one? What is the new market equilibrium? 
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