Department of Economics, Suffolk University

Ph.D. Comprehensive Examination, Microeconomics

August 30, 2006
Please answer all the questions.  The exam is designed to last for four hours.  Explanations should be clear and concise.  In answering the questions, please use the blue books distributed during the testing period.

1. (45 minutes)

Answer the following questions and explain your reasoning.

a. A profit-maximizing firm produces a good sold in a competitive market.  Suppose we observe that when the product price rises, the firm increases its employment of skilled workers and decreases its employment of unskilled workers.  In response, the unskilled workers form a union, which leads to an increase in the wages they receive.  If all other input and output prices remain constant, what will happen to the firm’s demand for unskilled workers and to the firm’s supply of output.  Your answer should be rigorous. 

b. Demonstrate that profit maximization implies cost minimization.  To simplify, you may assume that the producer uses two factors of production.

c. Consider a risk-averse driver, with a wealth of $1, who contemplates driving above the legal speed limit on a state highway.  The driver knows that if he speeds, then with probability p, he will get a speeding ticket and will have to pay a fine of f dollars, where 
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; with probability 
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, he will avoid any legal consequences.  The state police are thinking of adopting a new policy to deter speeding.  Consider an infinitesimal increase in either of the parameters, p or f.  Is it possible to tell which increase has higher deterrence, that is, which increase reduces the incentives to speeding more?  If yes, clearly indicate your answer; if no explain why.  If the driver were risk neutral, how would your answer change?

2. (35 minutes)

Consider a consumer with strictly convex, strictly monotonic preferences, who consumes two goods, 
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.  The consumer earns income m each year, and the price of each good is normalized to 1.  The consumer can consume only non-negative amounts of each good and is a utility-maximizer.  The consumer currently purchases 
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.  Suppose the government adopts a policy according to which this consumer will be offered a grant of 
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, which must be spent entirely on good 1.  (The consumer may choose not to accept the grant.)  For parts a and b below, determine whether each statement is true or false.  In each case, provide a rigorous defense of your answer.

a. If good 1 is a normal good for the consumer, then the effect of the grant on the consumer’s consumption of good 1 must be the same as the effect of an unconstrained lump-sum grant of size 
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b. If good 1 is an inferior good for the consumer at all incomes 
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, then if the consumer is given a grant of size 
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 which must be spent on good 1, the effect must be the same as an unconstrained grant of equal size.  (If this is true, provide a proof; if this is false, show what the consumer will do if he is given the grant.)

3. (45 minutes)

A manufacturer produces watches according to the cost function C(y), where y represents total output.  Watches can be sold at a price of p in a competitive market.  A fraction of the watches, 
[image: image9.wmf]1

a

-

, are defective and cannot be sold (
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).  The goal of the firm is to maximize profits. 

a. Determine the property of the cost function that ensures that conditions for profit maximization are satisfied.  Assume that this property holds for parts b through d.

b. Suppose 
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 represents the solution level of output.  Find an expression for 
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 and determine the sign, if possible.  Explain your result.

c. Suppose the company develops a quality-control process that corrects a fraction of the defective watches, 
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.  The corrected watches can now be sold at the competitive price, p, along with the watches that were never defective.  The quality-control process must be applied to all units of production at the beginning of the production process at a cost of 
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, in addition to the production costs, C(y).  Suppose 
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 represents the new solution level of output.  Find expressions for 
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 and determine their signs, if possible.  Explain your results.

d. Suppose the company improves the quality-control process.  As in part c, the process corrects a fraction of the defective watches, 
[image: image18.wmf]b

, where 
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.  However, the company can apply the process once the defective watches are identified, rather than applying it to all units at the start of production, at a linear cost of 
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 per defective unit.  The quality-control cost is in addition to the production costs, C(y).  Once again, the corrected watches can be sold at the competitive market price, 
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.  Suppose 
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 represents the new solution level of output.  Find expressions for 
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 and determine their signs, if possible.  Compare the size of the response in output to a change in 
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 in parts c and d (that is, compare the size of 
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 to the size of 
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).  Explain your result.

4. (30 minutes)

Consider an exchange economy with two goods, fish and cheese, and two people, A and B.   Their initial endowments are 
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.  Each has preferences over her fish and cheese consumption represented by 
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, where f is the quantity of fish consumed, and c is the quantity of cheese consumed by that person.

a. Find the Pareto Set.  Find the contract curve.

b. What conditions do you need to impose on initial endowments to have competitive equilibria (if there are no competitive equilibria for any initial endowment, explain why)?

5. (60 minutes)

Consider N individuals who are bargaining over $10.  Each individual cares only about the payment he receives, and prefers more to less.  An offer by individual i is defined as an allocation, 
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 is the dollar amount offered to individual n by individual i.  The sum of the elements of 
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across all N individuals, for a given allocation, cannot exceed 10, and each element of 
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must be a non-negative real number.  The timing of the game is as follows.  

In the first period, individual 1 makes an offer, 
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.  If the rest of the individuals accept individual 1’s offer, then the bargaining ends and each individual n receives a payment of 
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.  If at least one of them rejects the offer, then in the second period, individual 2 makes a new offer, 
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.  If individual 2’s offer is accepted by everyone, then the bargaining ends.  Otherwise, in a similar fashion, individual 3 makes an offer in the third period, and if his offer is not accepted by everyone, then individual 4 makes an offer in period 4, and so on.  Unless an individual’s offer is accepted, at which point the bargaining ends, the game will continue until the Nth period, during which individual N will make an offer.  If individual N’s offer is not accepted by everyone, the game ends, and no one receives any money.  If individual N’s offer is accepted by everyone, each player n receives what player N offered to her, according to 
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.  Suppose that each of the individuals is impatient.  More specifically, each individual n discounts the payoffs received in the next period by the same discount factor, 
[image: image40.wmf]d

, where 
[image: image41.wmf]01

d

<<

. 

a. Calculate the subgame perfect Nash Equilibria (SPNE) of this bargaining game for the case of 
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b. Now consider the case in which each individual has a different discount factor, 
[image: image43.wmf]01

n

d

<<

.  Calculate the SPNE for the case of 
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c. Now calculate the SPNE for the general case of N when the individuals have the same discount factor, then for the case when the individuals have different discount factors.

d. Now consider the case in which N=2, each individual has the same discount factor, and now each individual is equity conscious.  More specifically, from an offer in which the allocation is 
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 is the absolute value of the difference in payments to the two players. Calculate the SPNE.

6. (25 minutes)

Consider a risk-averse individual who has Bernoulli utility function, 
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.  He has $100 and faces two investment options:  a safe asset and a risky asset.  For each dollar invested, the safe asset yields $S>1, and the risky asset yields $0 with probability p>0 and $R>0 with probability 
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.  Calculate this individual’s demand for both assets for all possible values of p, S, and R.  Be sure to indicate the conditions, if there are any, under which he will invest in only one asset.  How would these conditions change if the individual were risk neutral?  Explain. 
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