You have 3 hours. Answer all the questions.

Be precise and concise. Use diagrams when necessary.
Problem 1. Firm uses labor L, capital K and land Z to produce goods with production function q= ZL1/2(1+K) 1/2, where L(0, K ({0,1} (i.e.  either K=0 or K=1), Z({0,1} (firm can operate Z=1 or close down Z=0). Wage is equal to 1, cost of capital is 1, land rent is A.

(a) Compute and draw firm’s cost function in the short-run (when the firm can change L and K, but Z is fixed: Z=1).

(b) For all values of A find and draw the long-run supply function of each firm. 

(c) For all values of A  find long-run industry supply and number of firms in the long run if market demand inelastic D=D0 >> A1/2 assuming that long-run equilibrium exists
Problem 2. There are 2 firms with cost functions Ci(qi)=qi2/2. Market demand is D(p)=1-p. Firms play Bertrand-Nash game, i.e. they simultaneously set prices. The sales for firm i are given by



D(pi)

if pi<p-i

qi(pi, p-i)=
D(pi)/2

if pi=p-i


0

if pi>p-i
(a) Show that in equilibrium both firms set the same price (Hint: Base your analysis on the definition of Nash equilibrium)

(b) Find all Bertrand equilibria.

(c) What would happen if the first firm sets the price first, and then the other firm sets its price. Compare profits with those in (a).

Problem 3. There are 200 price-taking farmers in the market for wheat. Each has a production function  q = K1/2L1/2, where K is land (in acres) and L is labor. 100 farms have one acre each, while the other 100 farms have 2 acres each. The land is fixed (and free) in the short run. The wage rate is w=150. The demand function for wheat is D(p)=6-p.
(a) Find the supply function for each farmer. Find the competitive equilibrium: find total price and quantity sold, output and profit of each farm, and total profits. Draw supply and demand  curves.

(b) Assume that all the farmers merge and act as a monopoly. Find the marginal cost curve of this monopoly. Find the equilibrium price and quantity sold, output of each farm, total profits.  Compare to (a).

(c) What happens if government decides to give each farmer a subsidy of 2 per ton of wheat sold? Describe the effect in case of perfect competition (a) and monopoly (b). Compare the deadweight losses caused by the subsidy.

Problem 4. The economy consists of two goods x and y and two consumers: 1 and 2. Utility of consumer 1: u1(x,y) = 12x  – x2 /2  +  y. Utility of consumer 2: u2(x,y) = 9x – x2/6 + y. Their incomes are I1 = I2 =1000. Price of good y is 1. A monopoly producer supplies good x. Cost of producing good x is c(x) = x2/2. 

a) Find monopoly output, price and quantity purchased by each consumer if no kind of discrimination is possible in the market.

b) Suppose monopoly can separate consumers and use third degree price discrimination policy. Find the resulting output, prices and quantities purchased by each consumer. 

c) Compare social welfare in cases (a) and (b). Explain your results.

Problem 5. Consider two regions A and B with demand 3-p and 5-p, correspondently. Producers in the region A are competitive, while in the region B there is a monopoly. The marginal cost is zero in both regions. Government needs to raise money by imposing per unit tax in both regions.

(a) What tax rate the central government should impose on producers in the region A to collect 2? In the region B? Where the deadweight loss from the tax is larger?

(b) Solve (a) if the government wants to collect 1.25 in each region

(c) Suppose, the government needs to collect 4. What taxes on producers (taxes could be different for different regions) it should introduce if it maximizes the social welfare (i.e. minimizes total deadweight loss)?   
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