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1) Given the following sequential game with two firms:
                                                                                                     Fight                  4, -1
                                                                                        I
                                                                               Enter                    Accomodate           6-Y, 7
	    Invest	                          E        Do not Enter               10-Y, 0 
I            Do not Invest	 E                Enter                         Fight        5, -1
                                                                                                         I                             
                                                                      Do not Enter                        Accomodate   7, 7    
                                                                                                     10, 0         

Find the subgame perfect equilibrium for the different values of Y (the first number is the payoff of the incumbent, the second that of the entrant).
If 2 <Y <3, the subgame perfect equilibrium is: I-Invest, E-Don't Enter, and payoffs are (10-Y, 0).
If Y <2 or Y> 3, it is not possible to prevent the entry and the subgame perfect equilibrium: I-Do not Invest, E-Enter, I-Accomodates, with payoffs (7,7).

2) Consider a restaurant selling brunch and coffee to three different types of consumers. The following table reports the number of consumers as well as their willingness to pay for brunch and coffee. Costs are supposed to be equal to zero.
	
	Number
	Brunch
	Coffee

	Food lover
	30
	120
	40

	Drink Lover
	30
	40
	80

	Budgeter
	20
	40
	40


Find the choice that maximizes profits in the cases of separate sales, pure bundling, and mixed bundling.
In the case of separate sales, it is better to sell the brunch at 120 and the coffee at 40. Total profits will be 120x30+40x80=6800.
In the case of pure bundling, the bundle is sold at 120, only food lovers and drink lovers will buy it, and profits will be equal to 120x60=7200.
In the case of mixed bundling, the solution is the same as pure bundling. Due to the incentive compatibility constraint, it is not possible to sell goods for budgeters. Therefore, the bundle will be sold at 120, and the coffee at a separate price larger than 80. Separate brunch at 80 as well (the food lovers will have the same surplus of 40 by buying the brunch only or the menu at 120, so the incentive compatibility constraint is satisfied). 
An alternative is to sell the bundle at 160, the brunch at 120 and the coffee at 80. Profits will still be 160x30+80x30=7200.

3) Assume the following two market structures:
· 3 firms, with firm A who is four times larger than firms B and C, of the same size.
· 2 firms of the same size.
Compute indices CR4 and H (Herfindahl) and comment. In which case the probability of collusion is larger?
In the first case: 4x+2x=1, therefore x=1/6, so the market shares are 4/6, 1/6, 1/6
[bookmark: _GoBack]CR4 is equal to 1 in both cases. The Herfindahl index is equal to H= (4/6)2+2x(1/6) 2=0.5 in the first case and 0.5 in the second case (H=0.52+0.52=0.5). From the point of view of the indicators, the two market structures seem to be indistinguishable. However, we can say that the probability of collusion is larger in the second case, with symmetric firms.

4) Turin Stadium has a capacity of 50.000 seats and is used for exactly 7 football games a year. Three of these are OK games, with a demand for tickets given by q = 150-3p per game, where p is ticket price and q is in thousands of seats. Three other games are not so important, with demand q=90-3p per game. One of the games is really big, the demand being q= 240-3p. Determine the optimal ticket price for each game, assuming the objective of profit maximization, and assuming marginal cost equal to zero. Compute the profits.
Given that the Stadium is frequently full, the idea of expanding it has arisen. Cost of capacity expansion would be 100 euro per additional seat per year. Would you recommend that Turin will follow a project of capacity expansion?

Demand for OK games is given by q = 150− 3 p Inverse demand is p = 50−q/3. Marginal revenue is MR = 50- 2/3 q. Equating marginal cost to marginal revenue, we get q=75. This is greater than capacity. Therefore, the optimal solution is simply to set price such that demand equals capacity: 150−3 p = 50, which implies p=33.3.
Demand for not-so-important games is given by q = 90−3 p. Inverse demand is
p = 30−q/3. Marginal revenue is MR = 30− 2/3 q. Equating marginal revenue to marginal cost, we get q = 45 and p=15. 
Since demand for the Big Game is greater than for the OK games, it will surely be the
case that MR = MC implies a demand level greater than capacity. The optimal price is
therefore determined by equating demand to capacity: 240−3p = 50, or p = 63.3.
Profits are equal to π = 45000x15x3+33.3x50000x3+50000x63.3=10.185.000.
	
	The marginal gross profit of an additional seat is the sum of the difference between	marginal revenue and marginal cost for all games where capacity was a constraint (four out 	of seven). For	OK games, marginal revenue is given by MR=50–2/3x50=16.7. For the Big 	Game, MR=80–2/3x50=46.7. Adding these up (three times the first plus the second) we get 	96.7. Since this is less than the marginal cost of capacity expansion, it is not worth it to pursue 	the project. Put it in other ways, profits will reduce if the Stadium 	will have, let’s say, 60000 	seats. If capacity is 60000, then new profits will be (the new prices for OK games and for the 	big game will be 30 and 60): π=45000x15x3+60000x3x30+60000x60=11.025.000. 
	However, we have to subtract the costs of capacity expansion, that are 1 million euros. 
	Therefore, profits reduce by 160.000 (11.025.000-1.000.000-10.185.000).


5) Suppose that there are two identical firms in a homogeneous product market. The capacity of each firm is 3. The firms have constant marginal cost equal to zero up to the capacity constraint. The demand in the market is given by Q = 9 – p. 
· Find the equilibrium (price, quantity, profits) in the case of price competition
· Find the equilibrium (price, quantity, profits) in the case of quantity competition.
	
	In the case of Bertrand, p=c is not possible because quantity will be 9, which is above firms’ 	capacities. Therefore, each firm will product its capacity q1=q2=3, the price will be 3 and 	profits will be 9 for each firm.
	In the case of Cournot competition, the inverse demand function is p=9–q1-q2. Equating 	marginal revenue with marginal cost: 9-2q1-q2=0, the best response function is q1= 4.5-1/2 	q2. By symmetry, q1=q2=3. Price is 3 and profits are 9 for both firms. With capacity 	constraints, Bertrand and Cournot solutions coincide.

6) Drastic innovations, incremental innovations and incentives to innovate.
