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1. A consumer has the quasi-linear utility function U (91,92) = 12,/q, + q,, where

good 2 is the numeraire with price p, = 1. Initially, the price of good 1 is pP1=9

and the consumer’s income is ¥ = 8. Then the price of good 1 falls from p, = 9

to p;’ = 2, while p, and Y remain unchanged.

a.
b.

Derive the marginal rate of substitution of good 1 for good 2. (2 points)
Derive the indirect utility function v(p,,Y) for this consumer, and evaluate it
at (p1,Y) =(9,8) and (p;.Y) = (2,8). (8 points)

Compute the compensating variation (CV) and the equivalent variation (EV)

_for this price change. (6 points)

Are CV and EV equal in this case? Explain briefly why or why not. (4 points)

2. Suppose that there are 80 competitive firms in a market. Each firm has the short-

runcost function” C(q) = 25 + 10q + q?, where ¢ is the firm’s output, g > 0.

The price of the good is p.

a.

Find the firm’s shutdown price and derive the firm’s short-run supply. (4
points)

Suppose the market demand curve is QP = 800 — 20p, where @ is total
market quantity. Find the short-run competitive equilibrium price and quantity.
(4 points)

Now suppose this cost function also describes firms’ long-run costs and that
there is free entry and exit in the industry. For a representative firm, find the
output level g“® that minimizes AC. (4 points)

Suppose the corresponding price p“® implies long-run zero-profit conditions.
Using the demand curve Q° = 800 — 20p and p“R, find the long-run
competitive equilibrium quantity QR. (4 points)

How many firms operate in the long run? Compare this to the short-run
number of firms (80) and briefly explain the adjustment in terms of entry or
exit. (4 points)
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3. 'In'a competitive market for coffee, demand and supply are:

QD =a— bp,,
Q° = dp;,

where p. is the price paid by consumers, p; is the price received by sellers, and
a,b,d > 0. The government imposes an ad valorem tax atrate T on sellers, so that:
pe = (1 + T)ps.

a. Solve for the equilibrium quantity Q#" under the ad valorem tax. (You may

give your result directly in terms of a, b, d, 7.) (5 points)
b. Now suppose instead the government imposes a specific tax t, so that: p, =
“ps + t. Find the.value of ¢ that makes the specific tax equivalent to the ad

valorem tax, meaning: Q57 (£) = Q4V. (5 points)

A monopolist sells a product with constant marginal cost ¢ = 2. There is a

representative consumer with inverse demand p(g) = 18 — 2q,q = 0. The firm

adopts a three-block pricing scheme. It chooses three quantity cutoffs 0< q1 <

g2 < g3, and charges constant per-unit prices, p;, p,, and ps, for each block. A

consumer must purchase earlier blocks before purchasing later blocks. Assume that

block prices are set so that the consumer is exactly indifferent between purchasing
up to each cutoff and not purchasing the next unit: p; = p(q,),p2 = p(q2),p3 =
p(q3). Answer the following questions.

a. Find the profit-maximizing (q,, g,, g3) and the corresponding (py, 3, p3). What
is the corresponding maximized profit. Please show your calculation process.
(10 points)

b. Ifthe firm is allowed to increase the number of pricing blocks from three to four,
explain with economic intuition how each of the following will change (increase,
decrease, or remain unchanged), and why: (1) firm profit; (2) consumer surplus;

-and (3) total welfare (total surplus). (5 points)
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5. Consider a homogenous-goods duopoly with inverse demand
P=30-0,0=¢q,+q,,

where g, and g, are output level for Firm 1 and Firm 2, respectively. Each firm

has a constant marginal cost ¢; = ¢, = 6. Two firms compete in quantity.

Suppose that Firm 1 is the Stackelberg leader and firm 2 is the follower.

a. What is Firm 2’s reaction function? Use a graph to show firm 2’s reaction
function. Solve for the Stackelberg equilibrium and show this equilibrium on
the graph for Firm 2°s reaction function. Please show your calculation process.
(10 points)

b. Compared the result from above with the Cournot equilibrium, briefly state
how outputs and profits change under Stackelberg competition without re-
solving the Cournot model. Explain the intuition behind these differences. (5
points)

c. Now interpret Firm 1 as a domestic exporter and Firm 2 as a foreign rival.

~-»Suppose the two firms initially engage in Cournot competition. The domestic
government consider to provides a per-unit export subsidy to Firm 1. How the
subsidy affects Firm 1°s strategic behavior? How equilibrium outputs for two
firms change? You might use reaction functions to briefly explain the intuition

behind it without explicit calculation. (5 points)
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