EXERCISE SESSION 1 : First 8 Chapters
1) DEMAND. Firm K estimated the following demand function for its product:

Q = 150 – 5.4 Pk + 0.8 A + 2.8 Y – 1.2 Pj

where Q is monthly demanded quantity (thousands of units), Pk is the price of firm K’s product, A represents advertising expenditures (thousands of euros per month), Y is per capita income (thousands of euros) and Pj is the price charged by firm BJ Corp for its product.

· Next year per capita income should increase by 2.000 euro. How would this impact firm K’s sales?

· If firm K plans to increase the price so as to counterbalance exactly the impact of the increase of per capita income, how much should increase it?
· If firm K increases the price as in the previous point (and if income increases as in the first point), how will demand elasticity change? Will it increase or decrease?
· What is the relationship between BJ Corp’s product and firm K’s product?

· In the next year firm K plans to charge a price equal to 15, and to spend 10.000 euros per month for advertising its product. Assuming that per capita income is 12.000 and that the price charged by BJ is equal to 3, compute the price elasticity of demand.
a) Quantity increases by 5.6

b) Price must increase by 1.037 (i.e. from 15 to 16.037)
c) Elasticity increases because quantity does not change but price increases
d) The two products are complement goods
e) The elasticity is equal to -5.4 x  (15/107) = - 0.75

2) COSTS. Assume the following cost function for firm A, that manufactures two products:

 C = 100 – 0.5 Q1Q2 + (Q1)2+ (Q2)2.

The firm produces 5 units of good 1 and 4 units of good 2.

a)   Are there scope economies?

b) A is considering the possibility to concentrate on the production of good 1 only, and to sell the subsidiary that manufactures product 2 to firm B. How firm A’s costs will change if the production of good 1 is still 5 units? 

a) With separate production, costs would be equal to C1 = 100 + Q12=125 and C2 = 100 + Q22=116, therefore 241.
With joint production, costs would be equal to 100-0.5x20+25+16=131. Therefore, there are scope economies allowing to save 110 euro (100 stemming from savings in fixed costs and 10 from savings in variable costs) as compared to separate production.

b) By selling the subsidiary, costs will be equal to 125, quite high as compared to the previous costs of joint production. This is due to the fact that fixed costs are very high. 

3) DISCRIMINATION. A monopolist sells cigars in two separate geographical markets: A and B. Demand in market A is Q( =20-P( and in market B is Q(=40-2P(. Marginal cost is constant. If it is possible to pursue a third degree price discrimination, will the monopolitst charge a higher price for the consumers located in market A?

A third degree price discrimination implies to charge a high price to consumers that exhibit a lower price elasticity. Elasticity in market A is (-1)P/[20-P], while elasticity in market B is (-2)P/[40-2P]=(-1)P/[20-P]. Since, in this specific case, at each level of the price the elasticity is the same in the two markets, even if in principle it would be possible to charge different prices, the price will be the same for both consumers.

4) CONCENTRATION INDICES. Assume an initial market situation in which the four largest firms have the following market shares: 30%, 10%, 20%, 30%. Compute both the c3 concentration ratio and the Herfindahl index. Assume now that the two largest firms merge. How will the two concentration measures change? Would you expect a reduction or an increase in the price?
The concentration ratio C3 is equal to the sum of the market shares of the three largest firms: before the merger it is equal to 0.8, and after the merger it becomes 0.9.

The Herfindahl index is computed by summing the squared market shares of all firms. We have data only for the first four firms, and we miss the data on other firms. We can make two extreme hypotheses: there is a fifth firm with a market share of 10% or there is a very large number of firms with a very small market share (virtually equal to zero) that on aggregate manufacture the remaining 10%.
H0=0.09+0.09+0.01+0.04 = 0.23 (or 0.24 in the case in which there is a fifth firm with a market share equal to 10%)

If the production of each firm does not change after the merge (hypothesis that is by no means granted): 

H1=0.36+0.01+0.04 = 0.41 (or 0.42 in the case in which there is a fourth firm with a market share equal to 10%)

To answer the question about the change in the price, one needs to know if there is quantity competition, price competition, if there are efficiency gains from the merger, if the likelihood of collusion changes after the merger, and the like ….

5) MULTIPRODUCT MONOPOLY. Coca-Cola is monopolist in the soft drink market and produces two types of drinks, Coke and Diet Coke. Demand functions are:

PC = 2 – QC  - k QD  and PD = 2 – QD  - k QC
Assume that total costs for the two products are equal to:


CT =  QC  + QD - h QD QC

Compute the optimal quantities and the corresponding prices. Comment on the role of parameters h and k.

Joint profit maximization:
π = (2 – QC  - k QD) QC + (2 – QD  - k QC) QD – [QC  + QD - h QD QC]

The firs derivative with respect to QC  is:

d π /d QC = 2 – 2QC  - k QD  - k QD  -1+ h QD

By equating it to zero, and by imposing the symmetry condition QC  = QD one gets:

QC  = QD = 1/(2+2k-h) and PC  = PD = (3+3k-2h)/(2+2k-h).

As it is evident, k, the differentiation parameter, has the effect to reduce the quantity, while h, that accounts for cost synergies of joint production (cost complementarities) has the effect of increasing the quantity (and reducing the price) of the two goods. 

6) DISCRIMINATION-BUNDLING. Assume that Apple is considering the introduction of iPhone6c, a worse version of iPhone6. The following table includes the willingness to pay of consumers and the production costs for the two mobile phones.

	
	iPhone6
	iPhone6c
	Millions of consumers

	Fan 
	800 
	400
	2

	Other consumers
	450
	300
	3

	Unit production cost
	200
	100
	


If Apple decides to produce only one model, which will be the preferred model? How much will be the price? How much the profit?
If Apple decides to go for both models, at which prices will it sell them? 
Compute the corresponding profits. Which is the best choice?

If only model 6 is produced 6, by charging a price of 800 profits would be (800-200)x2=1.2 billions while by charging a price of 450 profits would be (450-200)x5=1.25 billions.

If only model 6c is produced, at a price of 400 profits would be (400-100)x2=600 millions, while at a price of 300 they will be equal to (300-100)x5=1 billion. The best option is therefore to produce only model iPhone6 and sell it at 450.

If two models are manufactured, one option could be to sell the iPhone6 at 800 and the iPhone6c at 300, obtaining a profit of (800-200)x2+(300-100)x3 = 1.8 billions. 
However, if the price of the iPhone6 is set at 800, the fans could opt for the purchase of model 6c, because the consumer surplus will be positive (400-300=100, i.e. they will save 100 euro as compared to the maximum amount they will be willing to spend), while the purchase of the iPhone6 is not leaving them with a surplus. To be sure that they will actually buy iPhone6, Apple should leave the fans with the same amount of surplus, therefore the price of iPhone6 should be equal to 700. In this case (which accounts for the incentive compatibility constraint) profits would be (700-200)x2+(300-100)x3 = 1.6 billions. This is the correct and rigorous answer.
The best choice is, therefore, to manufacture both iPhone models.
