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Part I

Please show your work in detail.

1. (20 points) Peter has income I to spend on ham (good z) and cheese (good
y) to make sandwiches and toast is free. Suppose he always makes his
sandwiches with exactly 1 slice of ham and 2 slices of cheese. He is set in
this way and never changes these proportions. Denote ham as good x and
cheese as good y. The price of a slice of ham (good z) is P, and the price of
a slice of cheese (good y) is P,. Answer the following questions.

(a) (2 points) Write down Peter’s utility function for these two goods.

(b) (8 points) Solve Peter’s Marshallian demand function and compensated
demand function for both goods.

(c) (6 points) Suppose Peter’s income is $20 (I = 20) and P, = 1. Now
P, decreases from $3 to $2 and his income and P, did not change.
Calculate the total effect (TE), the substitution effect (SE) and the
income effect (IE) on the demand for ham (good z).

(d) (4 points) Calculate the compensating variation (CV) and the equiva-
lent variation (EV) for the price change in ham (good z).

2. (10 points) Considering the following production function:
q = A((BL)" + K*)?

for p < 1, p# 0 and v > 0, where g is the output level, A is the neutral pro-
ductivity, L represents labor input, B is the labor augmenting productivity
and K represents the capital stock.

(a) (4 points) Solve the marginal rates of technical substitution (MRTS)
of L for K and the elasticity of substitution (o).

(b) (6 points) Suppose the wage (w) and capital rental (r) did not change.
Now the neutral productivity (A) increases (B is fixed), how does the
relative demand of labor (L/K) change? How does the answer change
if the labor augmenting productivity (B) increase instead (A is fixed)?
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3. (20 points) Considering a perfect competitive market. The demand function
is QP = 30 — 2P and the supply function is Q° = —10+ 2P. Answer the
following questions.

(a) (7 points) Solve the equilibrium market price and quantity.

(b) (7 points) Suppose the government provides a specific subsidy ($2 per
unit). Solve the price the consumers paid and the equilibrium quantity.

(c) (6 points) Solve the changes of consumer surplus, producer surplus and
the deadweight loss under the subsidy policy.
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Part 11

1. [20 points]

(a) Give an example of the Prisoner’s Dilemma game and explain why it
is a dilemma.

(b) Give three reasons why the Prisoner’s Dilemma game is important.

(c) Give one situation in real life that is equivalent to a Prisoner’s Dilemma
game. Explain why.

2. [20 points]

(a) Give an example of the Cournot game with two players and solve for

the equilibrium. Compare the joint profit in Cournot equilibrium with
the monopoly profit.

(b) Are there externalities in the Cournot game? Why?

(c) Give two reasons why the Cournot game is a problematic model.
3. [10 points]

(a) There are three different, indivisible objects to be assigned to three

different players. Each player demands exactly one object. Explain what
is Pareto efficiency in this situation. '

(b) Find a way to assign the three objects to the three players so that Pareto
efficiency is achieved.



