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1. (20%)

The evaluation of the allocation of resources is an important subject in public finance; answer
the following two questions on the allocation of goods'and services.

(1). Consider an economy of two goods, x and ». Use the horizontal axis to denote good x, and the
vertical axis to denote y , draw—in one figure—a graph that shows the allocation of goods x
and y is in overall (exchange as well as production) efficient,

(2). What is the relationship between the Pareto efficiency allocation of goods and services and the

competitive equilibrium outcome?

2. (30%)
Consider an economy with 15 individuals and one pure public good—street lights. Denote Q
as the quantity of installed street lights. Among the individuals, 5 of them are high demand
consumers for street lights with marginal benefit: MB¥ =100 —3Q, and 10 of them are low
demand consumers for street lights with marginal benefit: MB" =50-.250. Suppose the
marginal cost of street lights: MC = 25. Answer the following questions, and show your
calculation in the answer sheet.

(1). (5%) Compute the marginal social benefit, MSB, of street lights, and the number of street

lights Q"to be installed as suggested by the Samuelson condition.
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(2). (5%) Compute the tax prices and quantity at the Lindahl equilibrium. How does the
equilibrium number of street lights Q"F compare to the Q" calculated in (1)?

(3). (5%) Explain that there can be a deficit at the Lindahl equilibrium calculated. On the other
hand, they can also be a surplus at the equilibrium.

(4). (5%) Compute the consumer surplus for any of the low demand consumers at the Lindahl
equilibrium.

(5)- (10%) Use your result in (4) to argue that for any one of the low-demand individuals, there is
an incentive to free-ride at-the Lindahl equilibrium, and therefore, the Lindahl scheme is prone

to free-rider problems.

3. (10%) In 1996 James Mirrlees (together with William Vickrey) was awarded the Nobel Prize
in economics for his contribution on the theory of optimal taxation. Mirrlees proved that the
marginal tax rate on the highest-income individual in the economy should be zero—the so
called “zero-rate-at-the-top” result. Suppose the top tax rate in some economy is 40 percent
and that the top-earning individual makes $500 million in a year before tax. Explain why
Mirrlees suggested that the optimal marginal income tax rate should be zero for the top

earning individual?

4. (15%) Denote P*,Q*as the pretax equilibrium price and quantity in the market, 77° as the
compensated demand elasticity at the equilibrium, and ¢ as the tax rate. The well-known

excess burden formula of an ad valorem tax:
%UDP* Q ® t2 ,

for simplicity, assumes perfectly elastic supply. Denote 7° as the compensated supply
p 7 P P

elasticity, derive the generalized excess burden formula when#z® > 0. Show your derivation.
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