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INSTRUCTIONS:  This exam is closed-book, closed-notes, but calculators are permitted.  Point values for each question are noted in brackets.  Please write your answers in the blue exam book in order, starting each new question on a fresh page.  Show your work and circle your final answers.  Maximum total points are 200.





I. Your choice:  Answer question (1) or question (2) but not both.





(1) [Consumer choice:  25 pts]  Suppose a consumer has utility function  � EMBED Equation.3  ���, 


where q1 is the quantity of food consumed and q2 is the quantity of other goods consumed.  The consumer has income of $80 per week to spend on the two goods.  The price of food is $4 and the price of other goods is $2.


a.	Give an equation for the consumer’s budget line.


b.	Compute the slope of the consumer’s budget line, with food (q1)  on the vertical axis and other goods on the horizontal axis.  How many units of food must the consumer give up to get one more unit of other goods?


c.	Give an expression for the consumer’s marginal rate of substitution in consumption of other goods for foods--that is, the slope of the consumer’s indifference curve with food (q1) on the vertical axis and other goods (q2) on the horizontal axis.


d.	Are this consumer’s preferences characterized by a diminishing marginal rate of substitution?  Why or why not?


e.	Compute the amount of food (q1) and other goods (q2) this consumer will choose per month.








(2) [Cost minimization: 25 pts]  A railroad loads boxcars with hourly production function q = x11/2 x21/2 .  Here, q is the number of boxcars loaded, while x1 is the number of forklifts and x2 is the number of workers employed per hour.


a.	Does the railroad enjoy increasing returns to scale, decreasing returns to scale, or constant returns to scale in loading boxcars?  Justify your answer.


b.	Give an expression for the railroad’s marginal rate of substitution in production (also called the “technical rate of substitution”) of workers for forklifts(that is, the slope of the railroad’s isoquant with forklifts (x1) on the vertical axis and workers (x2) on the horizontal axis.


Suppose the railroad faces a rental rate for forklifts of w1 = $16 per hour and a worker wage rate of w2 = $9 per hour.  The railroad wishes to load q = 24 boxcars at least cost.


c.	Compute the slope of the railroad’s isocost lines with forklifts (x1) on the vertical axis and workers (x2) on the horizontal axis.


d.	Compute the number of forklifts (x1) and workers (x2) required to load all q = 24 boxcars at least cost.


e.	Compute the railroad’s total cost of loading 24 boxcars(that is, TC(24).





II. Do all:  Answer all questions in this section.





(3) [30 pts] True or false?  Give a brief explanation (one or two sentences) for each answer.


a.	A Laspeyres price index understates the rate of inflation.


b.	Any Giffen good must be an inferior good.


c.	A given total amount of output can be produced at lowest cost if that output is divided equally among all firms in the industry.


d.	If a firm faces downward-sloping demand for its product, marginal revenue is less than price.


e.	If a good generates an external cost, and bargaining between affected parties is impossible, too little of the good will be produced.


f.	If a worker enjoys a wage increase, the worker will always choose to work more hours.








(4) [Welfare analysis of taxes: 30 pts]  Demand and supply for a particular good are given by the following equations:


				Demand:		PD = 10 - Q/100


				Supply:		PS = 1 + Q/200





a.	Compute the equilibrium price and quantity in the absence of government intervention.





Now suppose the government imposes a tax of $3 on buyers (demanders).





b.	Compute the number of units traded with the tax.


c.	Compute the total price paid by buyers (demanders) including the tax.


d.	Compute the net price paid by sellers (suppliers) excluding the tax.


e.	Compute the social deadweight loss from the tax.


f.	If the tax were imposed on sellers instead of buyers, would your answer to part (b) above increase, decrease, or remain the same?  Briefly explain why.








(5) [General equilibrium: 20 pts]  In a particular village, rice is grown with the production function �QR = x12/3 x21/3, and vegetables are grown with the production function QV = x11/3 x22/3.  Here, QR denotes the quantity of rice grown, QV denotes the quantity of vegetables grown, x1 denotes acres of land, and x2 denotes the number of workers.  The economy has a total of 60 acres of land and 60 workers available.


a.	Give an expression for the marginal rate of substitution in production (also called the “technical rate of substitution”) of workers for land in rice production.  (This is the slope of the isoquant with land on the vertical axis and workers on the horizontal axis.)


b.	Similarly, give an expression for the marginal rate of substitution in production of workers for land in vegetable production.


c.	Prove that if land and workers are divided evenly between the two crops (that is, 30 workers and 30 acres for each crop) the result will not be technically efficient (that is, the economy will not be on its production-possibility curve).


d.	Suggest a different allocation of workers and land that would be technically efficient.  How many workers would you allocate to each crop?  How many acres of land would you allocate to each crop?








�
(6) [Oligopoly: 35 pts]  Suppose an industry is served by two firms (#1 and #2) with identical, constant marginal cost given by:  MC = AC = $1.  Market demand is given by:  P = 13 - Q/100.


a.	Find a formula for market marginal revenue.


b.	Draw a graph showing market demand, marginal revenue, and marginal cost.


c.	If the firms engage in price competition (also called the “Bertrand model”)  what will be the total output and the market price?


d.	If the firms collude to maximize the sum of their profits, what will be the total output and the market price?


e.	Suppose firm #1 sets its output level q1.  Find firm #2’s reaction function q2 = f(q1).


f.	If the firms act as a (symmetric) Cournot duopoly, what will be the total output and the market price?


g.	Which model (price competition, collusion, or Cournot duopoly) implies the greatest social deadweight loss (also called “welfare loss”)?  Explain your reasoning.








(7) [Game theory: 20 pts]  Two grocery store chains (call them “Chain A” and “Chain B”) each plan to open a new store in a particular city.  The question is location:  uptown or downtown.  Uptown is the more profitable location, unless both stores are located there.  If one chain puts its store uptown and the other downtown, the uptown store generates profits of $200,000 while the downtown store generates profits of only $120,000.  But if both chains put their stores uptown, they each enjoy profits of only $100,000.  Finally, if both chains put their stores downtown, they each enjoy profits of only $60,000.


a.	Draw a table representing this game in normal form.


b.	What is Chain A’s best reply if Chain B locates its store uptown?  What is Chain A’s best reply if Chain B locates its store downtown?


c.	Is there one (or more) dominant-strategy equilibrium to this game?  If so, what is it (are they)?


d.	Is there one (or more) Nash equilibrium to this game?  If so, what is it (are they)?








(8) [Labor supply: 25 pts]  Suppose Larry Laborer has 50 hours of time available per week and enjoys $400 in nonlabor income per week.  Let HW denote Larry’s hours of work per week and HL denote Larry’s hours of leisure per week.  Let C denote Larry’s consumption, measured in dollars (so that the price of consumption goods is set equal to $1).  Assume Larry has a utility function given by:





U(C,HL) = C2//3 HL1/3 .





a.	Find an expression for Larry’s marginal rate of substitution of leisure for consumption(that is, the slope of Larry’s indifference curve with leisure on the horizontal axis and consumption on the vertical axis.


b.	Compute Larry’s reservation wage(that is, the minimum wage that will induce Larry to begin working.





Now suppose Larry can earn a wage of $10 per hour.


c.	Find an equation for Larry’s budget constraint.  [Hint:  Don’t forget Larry’s nonlabor income.]


d.	Graph Larry’s budget constraint, labeling both intercepts and the kink point.  What is its slope?


e.	Compute Larry’s choice of leisure hours HL, work hours HW, and consumption C.








�
III.  Your choice:  Answer question (9) or question (10) but not both.





(9) [Externalities: 15 pts]  Suppose supply and demand of a particular chemical are given by the following equations:


				Demand:		P = 10 - Q/200


				Supply:		P = 2 + Q/200





Unfortunately, use of this chemical causes pollution, resulting in ecological damage and health problems.  Marginal external costs of the chemical are given by:  MEC = 1 + Q/100 .


a.	Compute the (unregulated) competitive equilibrium price (P) and quantity (Q).


b.	Compute the socially optimal quantity of output (Q).


c.	Compute the tax rate on the chemical, in dollars per unit, that would result in the socially optimal quantity of the chemical.








(10) [Uncertainty: 15 pts]  Suppose someone has wealth of $90,000 but faces a 10% risk of losing $50,000.  Assume this person has utility function U(W) = W1/2.


a.	Compute this person’s expected wealth without insurance.


b.	Compute the premium amount for fair insurance against losing $50,000.


c.	Compute the maximum premium amount this person would be willing to pay to fully insure against losing $50,000.








IV.  Extra credit question





(11) [Labor supply: 10 pts]  Suppose a worker has a Cobb-Douglas utility function U(C,HL) = C( HL(, where C denotes consumption (measured in dollars), HL denotes hours of leisure, and ( and ( are parameters greater than zero.  Prove that, if this worker has no nonlabor income, the worker will always work the same number of hours per week, no matter what the hourly wage.  [Hint:  Show that hours of work depend on total available time and on the parameters ( and (, but NOT on the wage.]  (This peculiar result does not hold true for other utility functions, nor if the worker also has nonlabor income.)








[end of exam]
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