Final exam.

1. There are two firms in a market. Each firm has constant returns to scale technology. Firm 1 produces one units of output with two units of labor and two units of raw material. Firm 2 produces one unit of output with two units of labor and one unit of raw material. The inverse demand function is P(Q)=1-Q and the firms compete in quantities. Wage rate is w, interest rate is r.

(a) Find the cost function for each firm

(b) Compute the Cournot equilibrium.

(c) Show that firm 1’s profit is not affected by the price of labor.

(d) Find the competitive equilibrium

2. A monopolist produces a discrete good at a constant cost of $1 per unit. The monopolist faces the following demand schedule:
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(a) Assume that the monopolist can use first degree price discrimination. Find the prices he will charge? The quantity he will sell and calculate the resulting profit.

(b) Find the optimal two-part tariff (the same for all consumers).

(c) Now, assume that the monopolist cannot discriminate. Find the price that the monopolist will charge, the quantity he will sell and the monopolist’s profit.

3. Consider two firms that compete in quantities and have the same constant marginal cost MC1=MC2=c. Inverse demand function is Q=a-bp (a, b>0). 

(a) Find Nash equilibrium graphical using the reaction curves (best response curves).

(b) Assume that workers of firm 2 succeed in raising their wage, so marginal cost of firm 2 went up to c’>c. Analyze the influence of this change on reaction functions of each firm. Using the graph, compare initial and new equilibrium with respect to: output of each firm, total output and market price, profits of each firm and consumer surpluses. 

4. In some country there are only 2 cities, A and B and one consumer good X. The demand for X in the city A is X=100-p and in the city B it is X=50-0.5p.

(a) What is the aggregate demand for X in this country? Give the formula and its graph.

(b) Suppose there are 6 identical competitive firms, each with cost function C(X)=X2+1. Find the short-run equilibrium.

(c)  Find the long-tun equilibrium (assuming the same cost function as in (b)).

(d) Suppose that the firms in this industry are able to merge into a single firm. What will be the output and price for X in this country?

(e) Suppose that this monopolist firm is able to use third degree price discrimination, treating cities A and B as separate markets. How much will it sell in each market and at what price?

5. In the market with demand function D(p)=475-25p there are 100 firms. Each firm has a cost function C(q)=(5+q2)/2 – q.

(a) Find the short-run equilibrium: price, total quantity supplied, quantity produced by each firm, producer surplus and profit of each firm.

(b) Find the long-run equilibrium, i.e. equilibrium where firms with the same cost function can enter the market. Find number of firms, price, total quantity supplied, quantity produced by each firm, producer surplus and profit of each firm.

6. The inverse demand function is p=1-q. There are three firms in the market with cost functions C1(q1)= q12/2, C2(q2)=q22 /4, C3(q3)=q32/6.

(a) Find Cournot equilibrium.

(b) Suppose that the second firm and the third firm merge. Find the cost function of the new firm. Find Cournot equilibrium and compare profits of the new firm to the sum of the second firm's and the third firm's profits in (a).

