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Question 1.

Consumer A has Cobb-Douglas preferences: U(x; x,) = x?x3,
where x; and x, are the amounts consumed goods 1 and 2.

a) What does the marginal utility (MU) measure?
Calculate marginal utilities MU; and MU, for both goods. (2p)

b) What does the marginal rate of substitution (MRS) measure?
Calculate the marginal rate of substitution MRS, for consumerA. (2p)

The price of good 1 is p; = 2 and the price of good 2 is p, = 10. Consumer's income is m = 20.

c) Derive the utility-maximizing ordinary demands x; (p,,p,, m) and x3(p, p,, m), given the prices
of the goods and the consumer’s income. (2p)

Question 2.

John works as a deliveryman, and his income depends how fast he is driving. If he follows the speed
limits, John’s daily income is 144€. If John speeds, his income is 196€, but if he is caught he gets fine
of 160€. There is a probability T of being caught in a given day.

John has utility function U(m) = v/m over his income m.

a) What are John'’s preferences towards risk? Is he risk loving, risk averse or risk neutral?
Explain your answer by studying the shape of the utility function analytically and/or graphically.
(2p)

b) What is John’s expected utility if he follows the speed limits? (1p)

c) Write down John’s expected utility if he speeds. (1p)

d) Assume that John is an expected utility maximizer.

Solve the probability of getting caught, m, that would make John indifferent between following
speed limits and taking the risk of fine by exceeding the speed limit. (2p)

Question 3.

Firm uses labor L and capital K to produce output g with a production technology:
q=f(LK) =L"12K"2.

a) Calculate the marginal product of labor MP,.
What does this marginal product of labor measure?
Is the marginal product of labor constant, decreasing or increasing?
Write down M P, in a setting where capital K is fixed at level K = 16. (4p)

b) What does returns-to-scale measure?
Use scaling factor k > 1, and solve the returns-to-scale for the firm.
Does the firm's technology exhibit constant, decreasing or increasing returns-to-scale? (2p)



Question 4.

Suppose the demand curve D(p) and the supply curve S(p) for the market are given by the following
equations:

D(p) = 100
S(p) =2p-10

a) What is the market equilibrium (price and quantity) in this market? Calculate producer surplus. (2p)

b) Suppose that government imposes a quantity tax { = 10 on firms. Solve the new market
equilibrium. What happens to the producer surplus? Draw a figure. (2p)

c¢) Calculate the tax revenue. Who ends up paying the tax? Does the consumer surplus change? If
yes, how much? (2p)

Question 5.

The inverse market demand curve is p(q) = 115 — q. Cost function for any firm is c(q) = 7q. There is
two firms operating in the market, and the output of firm 1 is denoted with q; and the output of firm 2
with q,.

First, assume that the two firms play a Cournot game (quantity competition).

a) Calculate the reaction functions for both firms: R;(q;) and R,(q;). Draw a graph illustrating
these functions, where output q, is on the horizontal axis and output q, is on the vertical axis.
Solve the Cournot-Nash equilibrium (q3, q3), and plot it on your graph. How much will firm 1
produce? How much will firm 2 produce? What would be the market price? (3p)

Now, suppose the producers follow a Stackelberg market model. Firm 1 begins early, and acts as a
Stackelberg leader. Firm 2 is a Stackelberg follower.

b) Write down firm 1’s profit maximization problem. (2p)
Solve the leader's Stackelberg output gf.
Solve the follower's Stackelberg output g5.
What would be the market price?

Finally, suppose the producers operate as in a Bertrand game (price competition).

c) What is the Nash equilibrium price p* in this framework? (1p)
Explain the adjustment process of price setting.






