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FE431




    EXAM 1



Fall 2008
· Answer all questions in a blue exam booklet. Number each answer, and begin each answer on a new page. Please write clearly. Answers that are not legible will receive no credit.

· When drawing graphs, be sure to label everything, including the axes. It is not particularly important to draw perfect graphs, but if a graph doesn’t come out the way you intended, please explain what you were trying to show.

· For analytical problems, show enough of your work so that I can see how you arrived at the answer.

· Use correct terminology whenever possible.

Answer FOUR of the SIX questions below including at least ONE FROM EACH SECTION. Each numbered question is independent of the others.

PART I

1. Jane has preferences over two goods, P and F, given by
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a. Calculate Jane’s marginal rate of substitution if she has 6 F and 24 P. Draw a representative indifference curve for Jane. (10 points)

Jane’s 
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. Her indifference curves are convex.
b. Assuming the price of a unit of P is 3, and the price of a unit of F is 1, how much of each good would you expect Jane to purchase if she has income of 42? (15 points)

Jane seeks to maximize her utility subject to her budget constraint. In calculus terms, Jane wants to

max 
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subject to 3P+F=42

· Solving the budget constraint for F yields
F=42-3P

· Substituting this in for F in the utility function yields
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· Take the derivative, set it equal to zero, and solve for P
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· Plugging the solution for P into the budget constraint yields

F*=21

· Therefore, the optimal combination of the two goods for Jane to buy is 7 P and 21 F.

2. Tarzan’s utility function over P and F is
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a. Calculate Tarzan’s marginal rate of substitution if he has 6 F and 24 P. Draw a representative indifference curve for Tarzan. (10 points)

Tarzan’s 
[image: image7.wmf]1

1

1

/

/

=

=

¶

¶

¶

¶

=

F

U

P

U

MRS

PF

. His MRS is 1 regardless of how many of each good he has. Therefore, we would say P and F are perfect (one-for-one) substitutes for Tarzan. His indifference curves are straight, downward-sloping lines with a slope of -1.
b. Assuming the price of a unit of P is 3, and the price of a unit of F is 1, how much of each good would you expect Tarzan to purchase if he has income of 42? (15 points)

This problem cannot be solved using calculus. Because the two goods are perfect one-for-one substitutes for Tarzan, he will purchase all of whatever good is cheaper. F is cheaper here, so to maximize his utility Tarzan would purchase 42 F and 0 P. This is a corner solution.
PART II
The information below can be used to answer questions 3 and/or 4.
Tarzan and Jane live alone in the jungle and have trained Cheetah to both patrol (P) the jungle and harvest tropical fruits (F). Cheetah can collect 3 pounds of fruit an hour, but cannot collect fruit while he is patrolling. Cheetah must sleep 10 hours each day. If P is hours of patrol and F is pounds of fruit, Tarzan’s utility function over P and F is
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Jane has preferences over the two goods given by


[image: image9.wmf]F

P

U

J

*

=

.

3. Assume fruit and patrols are both pure private goods. Assume Cheetah patrols 6 hours for Jane, collects 6 pounds of fruit for Jane, and patrols 4 hours for Tarzan and collects 6 pounds of fruit for Tarzan. Is this allocation of Cheetah’s time and the two goods Pareto Efficient? Why, or why not? (25 points)

Pareto Efficiency in the provision of a pure private good requires
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Here, Jane’s
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Tarzan’s 
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The MRTPF = 3 (one more hour of patrolling requires giving up 3 fruit).

Because 
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, the allocation of resources is not Pareto Efficient. Cheetah should patrol less, and collect more fruit.
4. Assume fruit is a pure private good, but patrols are a pure public good. Assume Cheetah patrols 6 hours, collects 12 pounds of fruit for Jane, and collects 12 pounds of fruit for Tarzan. Is this allocation of Cheetah’s time Pareto Efficient? If it is, explain why. If not, should Cheetah patrol more or less? (25 points)

Pareto Efficiency in the provision of a pure public good requires
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For Jane we have
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Tarzan’s 
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The MRTPF = 3.

So we do, in fact, have 
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So the allocation of resources is Pareto Efficient.
PART III
5. In his article, “The Lighthouse in Economics” in the Journal of Law and Economics (1974), Ronald Coase makes the point that light dues are an insignificant proportion of the cost of operating a ship in the United Kingdom. Light dues are fees paid by shipowners to finance the system of lighthouses in the United Kingdom. “The dues are so much per net ton payable per voyage for all vessels arriving at, or departing from, ports in Britain” (p. 361). As such, the light dues are essentially a broad toll paid to use British lighthouses. Coase states, “As it happens, the form of the toll … mean(s) that for most ships the number of voyages will not be affected by the fact that light dues are paid” (p. 374). Explain why the impact of the dues on the number of voyages is an important consideration in comparing the efficiency of light dues to general tax financing. Support your answer with an appropriate diagram(s). (25 points)

To the extent that a lighthouse is non-rival, there is zero marginal cost to society for additional ships to make a voyage past a lighthouse. The ships however, get positive benefit from these voyages. Therefore, any toll which discourages ships from making a voyage generates an inefficiency (i.e. results in a deadweight loss) because the marginal benefit of a voyage exceeds the marginal cost. The greater the number of voyages discouraged, the greater the deadweight loss.

Under general financing, the toll is zero and no ships that would otherwise make a voyage will be discouraged. This is efficient as long as the marginal cost of a voyage is zero.

Coase is arguing that very few voyages will be discouraged and, therefore, very little deadweight loss will be generated as a result of the toll. In fact, if demand is perfectly inelastic over the range of necessary tolls to finance the lighthouses, then no deadweight loss is generated, and there is no inefficiency from using tolls rather than general financing.

6. In many transition economies, it is still the case that the price of electricity provided by the state utility is well below the marginal cost of production. Describe why such a situation results in inefficiency and provide a recommendation for fixing the efficiency problem. Support your answer with an appropriate diagram(s). Would your recommendation for fixing the efficiency problem have any other impacts that should be considered? What are they, and how would you address them? (25 points)

The inefficiency that arises here is that, because P < MC, too much electricity will be consumed by citizens in these countries, resulting in a deadweight loss because the value of the additional electricity used is less than the cost of producing it. It would simply be better to charge everyone MC.

The reason the price of electricity is probably kept artificially low has nothing to do with efficiency, but equity. The low price insures that the poor are able to afford some (or more) electricity than they would if the price were higher. Raising the price would, therefore, adversely affect poor people. This would be an important consideration as it would probably be difficult to do politically. However, there are other ways to address the equity issue (such as income transfers) that do not involve keeping the price of goods artificially (and inefficiently) low.
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