EXERCISE SESSION 2 – CHAPTERS 9-13
1) Analyze the following sequential game with three firms: A, B and C:
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a) Find the subgame perfect equilibrium
b) Find the new subgame perfect equilibrium in the case in which A and C decide to merge. Who is gaining from the merger?
The subgame perfect equilibrium is b,a,b with payoffs (6,3,4). 

In the case of a merger, profits of A and C must be summed. The new equilibria become a,b and b,a and are associated to the same payoff: (10,3). Profits do not change with respect to the pre-merger situation.
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2) Imagine you are Player 1. Would you prefer to take part to the uniperiodal and simultaneous game of the following Table, or leave Player 2 to move as first in a sequential game? Motivate your answer by showing the Nash equilibrium (or the Nash equilibria) of the simultaneous game and the subgame perfect equilibrium of the sequential game.

	                                Player 2

Player 1
	Strategy A
	Strategy B

	Strategy A
	(2,2)
	(0,0)

	Strategy B
	(-2,1)
	(1,1)


(A,A) and (B,B) are the two Nash equilibria of the simultaneous game. Since the second is characterized with higher pay-offs with respect to the first one for both players, it is better to transform the game into a sequential game, irrespective of the identity of the first mover. The subgame perfect equilibrium will be (A,A).

3) Suppose that Alitalia is a monopolist on the route Torino-Roma (with profits equal to 6 million euro) and on the route Milano-Roma (with profits equal to 7 millions). Assume that Air France is considering the opportunity to enter firstly on the route Torino-Roma and subsequently on the route Milano-Roma. Facing entry in one route, Alitalia can decide if accomodating (in which case profits will decrease and will be 2 after entry on the route Torino-Roma and 2 after entry on the route Milano-Roma), or fighting (in which case the fight in one route will cost 8 million euros). For the entrant, the fight in one route would imply losses equal to 4 million euros. Complete the sequential game below and find the subgame perfect equilibrium. 
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By solving the game with backward induction, one can easily find that the subgame perfect equilibrium implies that Air France does not enter any route. 

4) Assume that two firms, A and B, participate to a tendering procedure (auction) for the delivery of meals to schools in a town. Firm A exhibits production and distribution costs equal to 8 for the schools located downtown and 12 for the schools in the suburbs. Firm B is associated with costs equal to 9 for the city center and 10 for the suburbs
- Who is going to win the auction and at which price (that will be paid by the municipality to the auction winner), in the case of a single lot for both the city center and the suburbs?

 - Who is going to win and at which price in the case of two separate lots, one for the city center and one for the periphery?
-  What will be the optimal choice of the municipality?

(Hint: Use as reference the Bertrand model with asymmetric costs)

The table below summarizes the situation:

	
	Cost for city center
	Cost for periphery 
	Total cost

	Firm A
	8
	12
	20

	Firm B
	9
	10
	19


In the case of separate lots, A (the firm with the lower cost to deliver food in the city center) would be awarded the city center with a price slightly lower than 9 (the cost of firm B). Similarly, firm B will be awarded the periphery with a price slightly lower than 12. The municipality will spend, on aggregate, slightly less than 21. In the case of a single lot, B will win the auction at a price slightly lower than 20. The best choice for the municipality is, therefore, to organize a tender for a  single lot.
5) Assume the following inverse demand function P = 110 – Q. There are two firms with constant marginal costs equal to 20:

a)   Find the Cournot’s equilibrium and the Bertrand’s equilibrium (quantity, prices, profits).

b)   How will the answers change if one firm is able to reduce the marginal cost from 20 to 10?
a) The Bertrand equilibrium corresponds to  P=20, Q=90. Each firm manufactures 45 and makes zero profits. The Cournot equilibrium is found at the intersection of the two best response (reaction) functions.

Writing the profit functions:

π1 = (110 – q1– q2 )· q1  - 20 q1  and  π2 = (110 – q1– q2 )· q2  - 20 q2
      Making the first derivative with respect to q1 and q2, one gets the following reaction functions:

      q1= 45 – 0.5 q2 and q2= 45 – 0.5 q1. The Cournot equilibrium is q1= q2= 30, P=50 and
      π1= π2= 900.

      b) In the case of asymmetric marginal costs, the Bertrand equilibrium corresponds to a price slightly lower than P=20. Only the firm that succeeded in reducing its marginal cost will survive, will produce 90 and will get profits equal to 900.

The Cournot equilibrium corresponds to the intersection of the two reaction functions. The reaction function of the firm that did not change the marginal costs is the same as in a:   q1= 45 – 0.5 q2, while the “new” reaction function of the firm that reduced marginal costs becomes q2= 50 – 0.5 q1. In the new  Cournot equilibrium: q1= 26.66, q2= 36.66, P=46.66, π1= 711.11 and π2= 1344.44.

6) Bacardi and Campari compete by choosing simultaneously the price. The demand functions are:

QB= 20 – PB + PC and QC = 20 + PB – PC. 

Marginal costs are equal to 2 for both firms. Find the duopoly equilibrium (quantity, prices, profits). Suppose now that both Bacardi and Campari succeed in reducing their marginal cost from 2 to 0. Find the new equilibrium (quantity, prices, profits). Show the two equilibria in a graph.

Bacardi’s profit function is: πB = (20 – PB + PC) PB - 2(20 – PB + PC). Setting the first derivative with respect to price equal to zero: 20 – 2PB + PC +2 = 0 one gets the following reaction function:

 PB = ½ PC +11. Symmetrically for Campari: PC = ½ PB +11

Equilibrium prices are PB = PC = 22, quantities are QB = QC = 20, and profits are equal to 400 for both firms.

Due to the decrease of marginal costs, the reaction functions shift and become:

PB = ½ PC +10 and PC = ½ PB +10, the equilibrium prices are 20, quantities still remain 20 and the profits do not change as well (400). Graphically, firm C’s reaction function is shifting to the bottom and to the right, while firm B’s reaction function is shifting to the top and to the left. 
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6) ENTRY. In a market the demand is:  p=100-Q, and there is only one firm that faces the threat of potential entry of a rival. Both the incumbent firm and the potential rival have the following cost function: C (qi)=500 + 20qi. 

Find the best solution for the incumbent firm (quantities, prices and profits of the two firms), among the following three alternatives:

a)  The incumbent firm does not make any preventive action and allows the rival to enter. The firms simultaneously decide the quantities to produce;

b) The incumbent, by investing an amount of 300, is able to reduce by 50% its marginal cost. The rival enters and the firms play a simultaneous oligopoly game in which they both decide the quantity to produce;

c) The incumbent firm invests an amount of 1000 so as to increase the fixed costs of the entrant and block the entry.

(Consider only one period, the year in which the rival enters)

a) It is a simple symmetric Cournot’s game. The incumbent firm’s profits are:

π = (100-q1-q2)q1-20q1-500. By making the first derivative with respect to q1 and setting it equal to zero, one gets the following reaction function: d π/dq1=0; 100-2q1-q2-20=0;  q1= 40 –1/2 q2. By symmetry: q2= 40 –1/2 q1. Quantities, prices and equilibrium profits are: q1=q2=26.66; p=46.66; π1= π2=211.11.

b) It is an asymmetric Cournot’s model. Profit of firm 1 is:

π = (100-q1-q2)q1-10q1-500-300. Making the first derivative with respect to q1 one gets the reaction function: 

dπ/dq1=0; 100-2q1-q2-10=0;  q1= 45 –1/2 q2. Firm 2’s reaction function is the same as in answer a) above : q2= 40 –1/2 q1. At the intersection of the two reaction functions: q1=33.33 q2=23.33; p=43.33; π1= 310.88 and π2=44.3


c) In this case, since entry is blockaded, firm 1 behaves like a monopolist:

π1 = (100-Q)Q-20Q-500-1000. By making the first derivative with respect to Q: 

dπ1/dQ=0; 100-2Q-20=0;  Q= 40, p=60, π1= 100.

By comparing the three cases, it is clear that firm 1 finds it too costly to block the entry, while option b) appears to be the most profitable one.

