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	1) Two film companies, A and B, have to decide on the release of their films. The revenues expected for the month of November are 500, while those expected for December are 800. If the two films were shown at the same time (both in November or both in December), it is assumed that the spectators (and therefore the revenues) are divided equally between A and B. Suppose A is the first to choose the release date of his film and B chooses after observing A's choice.
-Represent the game and find the equilibrium.
- Suppose now that B can write a contract with advertisers under which he agrees to release the film in December. In the event that the contract is not respected (i.e. if B releases the film in November), B will have to pay the advertisers a penalty equal to p. Modify the payoffs of the previous game appropriately and indicate the new equilibria for the different values ​​of p.
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The subgame perfect equilibrium implies that A chooses December and B responds with November, with payoffs (800,500). A enjoys the first mover advantage.
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With the contract and the penalty, B should choose November, if A chooses December first, only if 500-p> 400, i.e. only if p is less than 100. Therefore, the same equilibrium as before is found only if p<100.
If p is greater than 100, B should respond with "December" (and not pay the penalty) when faced with a choice of "December" for A. A therefore must compare a pay-off of 400 (if he chooses December), with a pay-off equal to 500 (if he chooses November), and he now prefers to release the film in November. By signing the contract and providing for a penalty greater than 100, B manages to turn the situation around to her advantage and earn 800.

2) 	Imagine that three firms compete à la Bertrand. The demand function is Q = 100 – 2 P. Marginal costs are constant and equal to 5. Find the equilibrium (prices, quantities and profits of the three firms). Suppose now that firm A and B merge and are able to reduce the marginal cost to 3. Find the new equilibrium.
In the initial situation, prices are equal to 5 for all firms. Q=90 and split equally between firms and profits are equal to zero for the three firms (Bertrand’s paradox). After the merger, there is an asymmetric Bertrand model. The firm A+B will charge a price slightly lower than 5 and will eliminate firm C. The quantity will be 90 and the profits of the firm resulting from the merger will be π = (5-3)*90= 180.

3) Assume the following cost functions for the separate production of three goods: 
C1= 10+4q1, C2=6+5q2, C3=8+2q3. If the three firms merge the new cost function is CM=20+4q1+5q2+2q3-q1q2+q1q3. Tell if there are scope economies in the following two situations:
· q1=5, q2=4, q3=6
· q1=4; q2=5
What would you suggest to do to firms 1, 2, and 3?
The initial costs are 30+26+20=76. The costs of the multiproduct firm are 20+20+20+12-20+30=82, therefore there are diseconomies of scope in the joint production of the three goods. The difference between C1+C2+C3 and CM is equal to 4+q1q2-q1q3, with savings in fixed costs and cost synergies in the joint production of q1 and q2 pointing to the presence of scope economies, and extra costs in the joint production of q1 and q3 pointing to the presence of scope diseconomies. 
If q1=4 and q2=5, separate production of the two goods would lead to costs equal to 26+31=57, while joint production would lead to 20+16+25-20=41. Scope economies are present for the couple of goods q1 and q2.  Overall, the cost function suggests that firms 1 and 2 could merge and exploit scope economies, while the production of q3 is better to be made by a single product firm. 




4) A software company sells two applications A and B. The marginal cost of production for each application is constant and equal to 10. There are 4 potential buyers whose willingness to pay is reported in the table below.
	
	Application A
	Application B

	Buyer 1
	100
	30

	Buyer 2
	80
	80

	Buyer 3
	60
	60

	Buyer 4
	30
	100



Compute the maximum profits that can be made in the following three cases: separate sale, pure bundling, mixed bundling.

With separate sale by setting a price of 60 for both applications, profits are (60-10)x6=300, while by setting a price equal to 80 profits are (80-10)x4=280. Therefore, with separate price, the best strategy is to set a price equal to 60 for Application A and equal to 60 for application B.
In the case of pure bundling, setting a price equal to 120 give profits equal to 480-80=400. 
Finally, in the case of mixed bundling, setting a price equal to 100 for each application and 120 for the bundle gives profits equal to 200-20+240-40=380. The firm can do better than this, and replicate the pure bundling solution by charging 120 for the bundle and 101 for each separate application. Profits will be 400, as in the case of pure bundling.

5) Assume a Cournot oligopoly with 4 firms. The inverse demand function is P =64-Q.
· Find the equilibrium in the case the firms bear marginal cost equal to 4
· Suppose a merger between two firms, with the new firm being able to reduce the marginal cost to 2. Compute the new equilibrium and tell if the merger paradox shows up in this case.

Profits of firm 1 is equal to π1=(64-q1-q2-q3-q4-4)q1. By equating marginal cost with marginal revenue: 64-2q1-q2-q3-q4=4. By symmetry: q1=q2=q3=q4=12, p=16 and profits are equal to 144 for all firms. If two firms (firm 1 and 2) merge and reduce marginal cost to 2, we have a triopoly. 
πM=(64-qM-q2-q3-2)qM, while  π2=(64-qM-q2-q3-4)q2 and π3=(64-qM-q2-q3-4)q3. Firm 2 and 3 have two symmetric reaction functions. By equating marginal revenue with marginal cost for firm 2: 64-2q2-qM-q3=4 from which q2=30-1/2q3-1/2qM. By symmetry: q3= 30-1/2q2-1/2qM.
Since the marginal cost of firm M is now 2, its reaction function is
qM=31-1/2q2-1/2q3. Since firms 2 and 3 are symmetric, we can impose q2=q3, therefore qM=31-q and q=30-1/2q-1/2 qM from which q=20-1/3qM.
By solving for the system of two equations: qM=16.5, q2=q3=14.5. The new price is 18.5 and the new profits are respectively πM=(18.5-2)x16.5=272.25 and π2= π3=(18.5-4)x14.5=210.25.
The merger paradox still exists, because 272.25 is lower than 288 (pre-merger profit). The other two firms increase their profits after the merger of two rivals.

6) Vertical price restraints. Reasons for not contrasting them and reasons for impeding them.
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