Department of Economics, Suffolk University

Ph.D. Comprehensive Examination, Microeconomics

Sample Exam 4, May 2006
Please answer all the questions.  The exam is designed to last for two hours and forty minutes.  Explanations should be clear and concise.

1. (40 minutes)

Indicate whether the following statements are true or false, and explain your reasoning.

a. If 50 percent of the effect of education on wages is just signaling, then the social return to education will be half the private return.

b. If Christmas tree growers harvest and market their product at earlier ages, one possible explanation for their choice is that interest rates have fallen.

c. Evidence from behavioral economics provides a natural efficiency rationale for safety regulation.

d. An income-compensated demand curve is everywhere more elastic than an ordinary demand curve.

2. (30 minutes)

An individual can invest in either of two projects, each of which costs 1 million dollars.  Project 1 has success probability of ½ and failure probability of ½.  In the event of success, it would yield a gross return of $2.2 million.  In the event of failure, the gross return would be $0.6 million.  Project 2 has success probability of ¾ with gross return of $1.6 million and failure probability of ¼ with gross return of $1.2 million.  After the outcome of the investment materializes, one needs to pay off debt and interest first.  If this amount (debt and interest) exceeds the gross return, one can file for bankruptcy, so the maximum one has to pay off is the gross return.
a. Consider a risk-neutral person who has 0.6 million dollars of his own money and can acquire 0.4 million dollars of debt.  The market interest rate is 10%.  In which project, if any, would this person choose to invest?  Justify your conclusion.

b. Next, suppose the same person has 0.1 million dollars of his own money and can borrow 0.9 million dollars.  This time, in which project, if any, would this person choose to invest?  Justify your conclusion.

c. More generally, suppose the person can finance x dollars out of $1 million through debt.  Determine the optimal project as a function of x.  What is the optimal x for the person?

d. How would your answers to parts a and b change if the investor were risk averse?

3. (30 minutes)

An American company (A) and Japanese company (J) are planning to develop high definition televisions (HDTVs) using either digital or analog technology.  The American Company first decides whether or not to develop the HDTVs at all.  If the American Company does not develop them, then the Japanese company knows this and develops either an analog or a digital HDTV.  The corresponding payoffs, with payoffs to A listed first, and to J listed second, are (0, 3) if J develops analog, and (0, 4) otherwise.  If the American Company decides to develop HDTV, then so does the Japanese company, and the companies simultaneously choose either digital or analog technology.  In that case, let 
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 be J’s belief of the probability that A chooses digital HDTV.  Company J’s behavioral strategies corresponding to (digital, analog) are denoted by 
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.  Company A’s behavioral strategies corresponding to (not develop, digital, analog) are denoted by 
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.  The payoffs are (3, -1) if A chooses digital and J chooses analog, and the payoffs are (-1, 3) if A chooses analog and J chooses digital.  Both companies get payoff 3 if both choose digital, and both get payoff 2 if both choose analog.  The companies are risk-neutral.
a. Draw a game tree for the game played by A and J.

b. List all the subgames of the above game.  What are the pure strategies of J?

c. Find the optimal choice(s) of 
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 by Company J given its belief 
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d. Find optimal choice(s) of 
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by Company A as a reaction to 
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e. Find all Nash equilibria of the above game corresponding to beliefs 
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 such that 
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.  What is the significance of this restriction on 
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4.  (30 minutes)

Mr. Pear owns a small apple yard.  He decides to eat only apples, and only from his own yard.  He likes apples but does not like to pick apples.  He has to decide how many hours t to pick apples, each day, where 
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.  The quantity y of apples picked increases with t according to the “production” function 
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.  (He gets tired and picks more slowly towards the end of the day.)  His preferences over leisure 
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 and apple consumption, y, are given by the utility function 
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 for some coefficient a, where 
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a. Draw a diagram of the production function 
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, and of the marginal productivity of “labor,” t.  Does this production function exhibit increasing, decreasing or constant returns to scale?
b. Draw a diagram with leisure, x, on the horizontal axis and apple consumption, y, on the vertical axis, showing the production possibility set (maximal y for each x) and some indifference curves.

c. Define the optimal allocation 
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 as the solution to a maximization program, and find its solution.  Discuss how the solution depends on Mr. Pear’s “taste,” a, for leisure.

d. Suppose Mr. Pear has y units of apples in his storage room.  There is a probability p of half of these apples rotting before he can eat them, in which case his consumption goes down from y to 
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 units.  Mr. Pear is offered an insurance against this risk.  The premium is 
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 units of apples.  If he pays the premium, then he is fully compensated in case of a loss (new apples replacing those that rotted).  His (von Neumann-Morgenstern) utility from consumption is as given above, 
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.  What is the maximal premium which he is willing to pay, given y, p and a?  Discuss how your answer depends on y, p and a.
5. (30 minutes)  

A utility produces electricity to meet the demands of the only city on an island nation.  The price it can charge for electricity is fixed by a government commission, and it must meet all demand at that price.  Because the climate never varies throughout the year, it turns out that the amount of electricity demand is always the same over every 24-hour period; demand, however, does vary between day (6:00 A.M. to 6:00 P.M.) and night (6:00 P.M. to 6:00 A.M.).  During the day 
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 units of electricity are required, while at night  
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 are required.  Total plant output during any 24-hour period must therefore equal 
[image: image24.wmf]12

yy

+

.  The utility produces electricity according to the production function:
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where K is plant size and 
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 is tons of fuel.  The firm must build a single plant.  Once the plant is built, the firm cannot change the size of the plant, nor can the firm alter the size of the plant between day and night.

a. If a unit of plant size costs 
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 per 24-hour period and a ton of diesel costs 
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, what size plant will the firm build?

b. How much fuel will be required during the day?  During the night?
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