Department of Economics, Suffolk University

Ph.D. Comprehensive Examination, Microeconomics

August 15, 2007
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.  

Please answer each of the following.

(i) The profit margin on regular gasoline is lower than the profit margin on higher-quality premium gasoline.  Suppose that both regular and premium gasoline are sold at every gas station, that most cars can operate adequately on either form of gasoline, and that the volume of regular gasoline sold is five times as high as the volume of premium gasoline.  Give some plausible explanations for this phenomenon. 

(ii) You own and operate a competitive firm (a wheat farm).  Until now you paid your farm workers in the form of wages.  You are considering making a change under which you would pay wages that are half as much but at the same time give the farm workers a share of the economic profits.  Could this change increase your income?  Explain. 

(iii) Concerned about the high price of bread and milk, a country put price ceilings on both commodities, which are supplied by profit-maximizing firms.  To the surprise of most analysts, the quantity of bread on the market fell but the quantity of milk on the market rose.  Explain how such results could occur (being sure to refer to the market structures for these commodities).

Consider a production function of the following form, 
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 represent the levels of two inputs in the production process.  

a. Find the cost-minimizing solutions, 
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, for any given level of y, with 
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 representing the respective input costs (factor prices).

b. Find the cost function for this problem.

c. Verify that the relevant homogeneity and curvature properties, in factor prices, hold, along with Shepard’s Lemma.

d. Suppose a firm faces this production function, in a competitive market, with market price p.  Does a solution to the profit-maximization problem exist?  Why or why not?  Explain your answer.

Consider the following symmetric Cournot Duopoly: There is no fixed cost, and the marginal cost is equal to one. The (inverse) demand is linear with P = 3 – Q, where Q = q1 + q2.  The manager of each firm i is given enough incentives to maximize the firm’s profit 
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e. Calculate the Nash Equilibrium, the equilibrium price, and the equilibrium profits. 

f. If this were a competitive market, what would the equilibrium price be?

g. One day the owner of Firm 1, who has not studied any economics, decides that profit maximization does not maximize his profits.  So he instructs the manager to maximize a weighted average of profit and revenue.  More specifically, the manager maximizes 
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, where 
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 is a fixed number from [0,1] and
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 is Firm 1’s total revenue.  Furthermore, the owner announces the value of 
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 to the public, so 
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 becomes common knowledge.  The manager of Firm 2 still maximizes 
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.  Given that there is still a symmetric Cournot Duopoly, and for a fixed 
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, calculate the equilibrium quantity, price, and profit for each firm.  Which 
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 would maximize Firm 1’s profit, 
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?  At that 
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, how large is Firm 1’s profit compared to its value when both firms are profit maximizing?  Clearly explain why 
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 has changed in this way.

h. Now consider a two-period game where, in the first period, each owner i simultaneously announces the weight that their manager should put on the profit when the manager maximizes a weighted average of profit and revenue.  That is, now each owner announces a 
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in the first period.  In the second period (and after having observed both 
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’s in the first period), the manager of each firm i maximizes 
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.  (Assume that when each owner chooses 
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 in the first period, his objective is to maximize 
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in the second period, knowing that his manager will aim to maximize the weighted average of profits and revenues in period two.)  Calculate the SPNE of this game.  Compare each 
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 with the values found in parts a and c.

Consider a two-consumer, two-good exchange economy with competitive markets.  Let good 1 be the numeraire and let 
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 denote the price of good 2.  As usual, let 
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 represent the vector of total endowments (“wealth”) and let 
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be the excess demand for good i ( {1,2}.

i. Characterize the competitive equilibrium in terms of a condition on only 
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.  Explain clearly why the condition you imposed characterizes the competitive equilibrium.

j. Consider the condition that 
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 for p very close to zero.  What does this mean?  Is it reasonable?  Explain.

k. Impose additional (standard) conditions on 
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 so that a unique competitive equilibrium exists.  Discuss the role of the conditions.

Does the following game have any perfect Bayesian Nash equilibria (“PBNE”) in pure strategies? If  so, then identify all of them. Does it have any PBNE in mixed strategies? If so, identify all of them.  (Payoffs are represented in the usual way, with Player 1’s payoffs listed first followed by Player 2’s.) 
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A healthy person is more able to enjoy the goods and services that she consumes than someone who is sick.  An agent has a von Neumann-Morgenstern utility function of the form 
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, where the variable c denotes consumption, and h is an indicator of health status that is equal to zero if the agent is ill and one if she is not ill (i.e., is healthy).  The probability of being ill is initially
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.  The agent is endowed with 
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 units of the consumption good, which can either be consumed directly or spent on healthcare.  The endowment, 
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, the consumption level, c, and the investment in healthcare, x, are all measured in consumption-good units.  If the agent devotes x units to healthcare, the probability of illness is reduced to 
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.  The agent’s problem is one of determining the optimal amount of spending on healthcare (x*).
l. Formulate the choice problem of the agent.  (In other words, what does the agent maximize, over x?)

m. Solve the agent’s maximization problem, showing x* as a function of the initial probability 
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 and wealth (.  Then make the case that healthcare is weakly normal, in the sense that, for given 
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, expenditure on healthcare is nondecreasing in (.  HINT:  If 
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n. Health insurance is available at a fixed premium rate (i.e. price) 
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, measured in units of the consumption good; in return for paying 
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, the consumer would receive y in the event of illness.  Formulate the agent’s choice problem in this case and determine the amount of insurance she would purchase, if any.  You may assume that the insurance premium, is paid no matter what (i.e. whether the agent is sick or not).
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