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Spring 2007 – 2008 / SL 354, Intermediate Microeconomics / Problem Set 2

1.
Herman consumes only two goods, A and B, and his only source of income is gifts of these commodities from neighbors who are concerned about his welfare.  He doesn't always get these goods in the proportions in which he wants to consume them, but he can always buy or sell them at prevailing market prices of 
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a.
Suppose that Herman's neighbors give him 100 units of A and 200 units of B.  On the diagram below, use red ink to draw his budget line and label his initial endowment E.

b.
What are Herman's gross demands for A and for B? ____________________________________.

c.
What are Herman's net demands? ________________________________________.

d.
Suppose that before Herman has made any trades, the price of good B falls to 1, and the price of good A remains unchanged at 1.  Modify the diagram, using blue ink to draw Herman's new budget line at these prices.

e.
Does Herman's consumption of good B rise or fall? ___________.  By how much? __________.  What happens to Herman's consumption of good A? ________________________________.

f.
Suppose that before the price of good B fell, Herman had exchange all of his gifts for money, planning to use the money to buy his consumption bundle later.  How much of good B will he 

choose to consume? _______________.  How much of good A? __________________.
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2.
Suppose that in a two-commodity world, prices are
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, and a consumer is currently consuming
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.  If there is a perfectly competitive market in which the two goods may be bought and sold costlessly, will the consumer necessarily prefer consuming an alternative commodity bundle 
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?  Explain.  Would this consumer necessarily prefer having the alternative commodity bundle 
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?  Explain.  (Assume that the commodities are divisible to fractional amounts.)

3.
The United States currently imports about half of the petroleum that it uses.  The rest of its oil needs are met by domestic production.  Construct a two-good, buying and selling diagram that includes current and revised choice points and which illustrates a situation in which the price of oil rises so much that the U.S. could be made better off.

4.
Darrell is a serious college student who has a $40 per week stipend from a trust fund.  He has 15 hours of classes per week, religiously devotes 3 hours to study for every hour in class, and spends 68 hours per week sleeping, eating, etc.  There are 168 hours in a week, so Darrell’s is left with 40 hours per week of free time to do with as he pleases.  He has a job that pays $4 per hour after taxes.  This is the result of an $8 per hour wage rate and a 50% average tax rate.  Darrell’s boss has told him that he can work as many hours each week as he wants.  Finally, assume that Darrell derives utility from consumption and leisure, according to the following utility function:
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Recall that this implies Darrell’s demand functions are:
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where m is the market value of Darrell’s endowment.

a.
What is the market value of Darrell’s endowment?

b.
Use the diagram below to Draw Darrell’s budget line.

c.
Use the given utility function and demand functions to determine Darrell’s optimal consumption bundle and level of utility.  Add this point to the diagram and label it A.

d.
How many hours does Darrell choose to work?  What is his gross salary, his net salary, and how much does he pay in income taxes?

e.
Suppose that the average tax rates are cut to 37.5%, so that Darrell’s after-tax wage rises from $4 to $5.  What does this do to the market value of Darrell’s endowment?  Show this change on the diagram by adding Darrell’s new budget line.

f.
Use the given utility function and demand functions to determine Darrell’s optimal consumption bundle and level of utility with the new prices.  Add this point to the diagram and label it B.

g.
How many hours does Darrell choose to work?  What is his gross salary, his net salary, and how much does he pay in income taxes?

h.
What value endowment would Darrel have needed at the new prices to make his original consumption bundle just affordable?

i.
Use the demand equations and the amount from part (h) to divide Darrell’s movement from A to B into a substitution effect and an income effect.  Does the income effect cause him to consume more or less leisure?  (Conversely, does the income effect cause him to work more or less?)

j.
In this problem, the amount of tax revenue generated from Darrell goes down after a tax cut, even though he works more hours.  What is it about the problem that contributes to this result?  Can you think of conditions that would lead to a situation in which Darrell works more and pays more in taxes?
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5.
Wendell and Troy work in fast food restaurants.  Wendell gets $4 an hour for the first 40 hours he works and $6 an hour for every hour beyond 40 hours a week.  Troy gets $5 an hour no matter how many hours he works.  Each as 80 hours a week to allocate between work and leisure, and neither has any income from sources other than labor.  Each has a utility function of the form 
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, where c is consumption and l is leisure.  Each can choose the number of hours to work.

a.
How many hours will Troy chose to work?

b.
Wendell’s budget constraint has a kink in it at the point were l = ______ and c = _______.  On the diagram below, use blue ink for the part of his budget line where he would be if he does not work overtime.  Use red ink for the part where he would be if he worked overtime.

c.
Regarding Wendell’s budget constraint, write out the equation for the blue line segment:


______________________________________________________________________

Regarding Wendell’s budget constraint, write out the equation for the bred line segment:


______________________________________________________________________

d.
If Wendell was paid $4 an hour no matter how many hours he worked, how many hours would he work?  Modify the diagram below with a black “well-behaved” indifference curve that is tangent to Wendell’s budget constraint at this point.

e.
Will Wendell choose to work overtime?  _______.  What is the optimal choice for Wendell?  (c, l)  = _________________________.  How many hours per week will he work?  _______.

f.
Suppose that the jobs are equally agreeable in all other respects.  Since Wendell and Troy have identical preferences, they will be able to agree about who has the better job.  Who 

has the better job?  _________________.

 SHAPE  \* MERGEFORMAT 



6.
In the United States, real wage rates in manufacturing rose steadily from 1890 to the early 1980s.  In the period from 1890 to 1930, the length of the workweek was reduced dramatically.  But after 1930, despite the continuing growth of real wage rates, the length of the work week has stayed remarkably constant at about 40 hours per week.  The table below presents some relevant data related to this topic:


Hourly Wages and Length of Work Week


In U.S. Manufacturing, 1890 – 1983

	
	Year
	Wage
	Hours Worked

	
	1890
	1.89
	59.0

	
	1909
	2.63
	51.0

	
	1920
	3.11
	47.4

	
	1930
	3.69
	42.1

	
	1940
	5.27
	38.1

	
	1950
	6.86
	40.5

	
	1960
	8.56
	39.7

	
	1970
	9.66
	39.8

	
	1983
	10.74
	40.1


Sources:  Handbook of Labor Statistics, 1983, and Albert Niemi, U.S. Economic History (p. 274).  All wages are expressed in 1983 dollars.
a.
Use these data to plot a "labor supply” curve on the diagram below.

b.
 At wage rates below $4 per hour, does the workweek get longer or shorter as the wage rate rises?

c.
The data in this table could be consistent with workers choosing various hours per week to work, given the wage rate.  An increase in wages has both an endowment income effect and a substitution effect.  Would the substitution effect alone make for a longer or shorter workweek? ____________.  If leisure is a normal good, would the endowment income effect tend to make people choose more or less leisure and a longer or shorter workweek? ______________________________________.  Which effect appears to dominate at wages rates below $4? ________________________________.  How would your explain what happens at wages above $4 per hour? _______________________________________________________.
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7.
Suppose that a consumer has an intertemporal utility function 
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, that there is no inflation, the interest rate is 10%, and the consumer has income of 100 in period 1 and 121 in period 2.

a.
Write out this consumer's intertemporal budget constraint.

b.
Write out this consumer's equilibrium condition (Remember?  This is the "marginal rate of substitution equal to the ratios of marginal utilities" expression.  Write is out in both general and explicit form.)

c.
Solve for this consumer's optimal intertemporal consumption bundle, and describe his position as a lender (saver) or borrower (dissaver) in both periods.

8.
Suppose a consumer earns income of 
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 in periods 1 and 2, and uses this income to finance consumption of 
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 in the two periods.  Further suppose that this individual may borrow or lend at an interest rate of r.

a.
Write down this person’s intertemporal budget constraint in present value terms.

b.
If this consumer does not consume anything in period 1, what is the maximum amount he or she can consume in period 2?  What do we call this amount?

c.
If this consumer does not consume anything in period 2, what is the maximum amount he or she can consume in period 1?  What do we call this amount?

d.
Construct a diagram illustrating this consumer’s situation.  Indicate the slope of the consumer’s budget constraint.

9.
Suppose that a consumer has income of $40,000 in period 1, and income of $11,000 in period 2, that the interest rate is 10%, and that there is no inflation.  

a.
Write out this consumer’s intertemporal budget constraint, showing 
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 as a function of 
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.  Draw a diagram which illustrates the budget set, labeling all important points.

b.
If this consumer has a utility function of the form 
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, find the optimal consumption bundle.  Does this consumer borrow or lend in period 1 and how much does he borrow or lend?

c.
On your diagram, illustrate what happens if there is a decrease in the interest rate.  If this person does not change his status as a borrower or lender, will he be better or worse off after the interest rate decrease?

10.
The table below reports the inflation rate and the annual rate of return on treasury bills in several countries for the years 1984 and 1985:

	Country
	Inflation Rate,

1984
	Inflation Rate,

1985
	Nominal

Interest Rate,

1984
	Nominal

Interest Rate,

1985
	Real

Interest Rate,

1984
	Real

Interest Rate,

1985

	United States


	3.6%
	1.9%
	9.6%
	7.5%
	
	

	Israel


	304.6%
	48.1%
	217.3%
	210.1%
	
	

	Switzerland


	3.1%
	0.8%
	3.6%
	4.1%
	
	

	W. Germany


	2.2%
	-0.2%
	5.3%
	4.2%
	
	

	Italy


	9.2%
	5.8%
	15.3%
	13.9%
	
	

	Argentina


	90%
	672%
	NA
	NA
	NA
	NA

	Japan


	0..6%
	2.0%
	NA
	NA
	NA
	NA


a. Use the textbook formula to compute the exact real interest rates, and enter these values in columns 6 and 7.

b. What would the nominal interest rate in Argentina have to have been to yield a real rate of return of 5% in 1985?  _____________.

What would the nominal interest rate in Japan have to have been to yield a real rate of return of 5% in 1985?  _____________.

c. When inflation is low, subtracting the inflation rat from the nominal rate of return gives a good approximation to the real interest rate.  For the United States in 1984, this approximation mean 

that the real interest rates was ___________ in 1984.

When inflation is very high, subtracting the inflation rate from the nominal rate of return gives a poor approximation to the real interest rate.  For Israel in 1984, this approximation implies that the 

real interest rate was ___________ in 1984.  Furthermore, for Argentina in 1985, this

approximation implies that a nominal interest rate of ___________ would have yielded a real interest rate of 5%.  (This should be in contrast with the answer you gave in part b).  

d. Consider an investment opportunity in the United States in 1985 that guaranteed $1 million to be delivered 10 years in the future.  What would have been a reasonable value to place on such an investment opportunity in 1985 in the United States?  (Calculate the present value of a future amount.)

e. Consider the same investment opportunity at the same time in Italy.  What would have been a reasonable value to place on it in Italy?
11.
For each of the following demand functions, derive an expression for the price elasticity of demand:

a.
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12.
Suppose that the demand for kitty litter, in pounds, is 
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, where p is the price and m is income.

a.
What is the price elasticity of demand for kitty litter when p = 2 and m = 500? ___________  When p = 3 and m = 500? ____________  When p = 4 and m = 1,500?  ________________

b.
What is the income elasticity of demand for kitty litter when p = 2 and m = 500? ___________  When p = 2 and m = 1,000? ____________  When p = 3 and m = 1,500?  ________________

c.
Write out a general expression for the price elasticity of demand when price is p and income is m:


_____________________________________________________________________________

d.
Write out a general expression for the income elasticity of demand when price is p and income is m:


_____________________________________________________________________________

13.
The demand function for football tickets for a typical game at a large Midwestern university is 
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.  The university has a clever athletic director who sets ticket prices for football games so as to maximize revenue.  The seating capacity of the university's football stadium is 100,000.

a.
Write down the inverse demand function:  ____________________________________________

b.
Write an expression for total revenue:  _______________________________ Write an expression for marginal revenue:  _________________________________

c.
On the graph below, use blue ink to draw the inverse demand function and use red ink to draw the marginal revenue function.  Also draw a vertical blue line representing the capacity of the stadium.

d.
What price will generate the maximum revenue? __________________  How many tickets will be sold at this price?  ________________________

e.
At this quantity, what is marginal revenue?  _________________  At this quantity, what is the price elasticity of demand?  ______________  Will the stadium be full?  ____________________

f.
Suppose that a series of winning seasons has caused the demand curve for football tickets to shift upward.  The new demand function is 
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.  Write out the new inverse demand function:  _______________________________________________________________

g.
Write an expression for marginal revenue as a function of output.  
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Add this new demand function (red ink) and new marginal revenue function (black ink) to the diagram.
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h.
Ignoring stadium capacity, what price would generate maximum revenue?  __________________  What quantity of tickets would be sold at this price?  ________________________

i.
As you should have noticed, the quantity that would maximize total revenue given the new higher demand curve is greater than the capacity of the stadium.  As clever as he is, the athletic director cannot sell seats that he doesn't have.  He notices that his marginal revenue is positive for any number of seats that he sells up to the capacity of the stadium.  Therefore, in order to maximize his 


revenue, he should sell ______________________ tickets at a price of ______________.

j.
When he does, this, his marginal revenue from selling an extra seat is _____________.  The price elasticity of demand for tickets at this price is _________________________________.

k.
How much could the athletic director increase the total revenue per game from ticket sales if he added 1,000 new seats to the stadium and adjusted the ticket price to maximize revenue?  _______

l.
How much could he increase the revenue per game by adding 50,000 new seats?  _____________


60,000 new seats?  ______________ (All the time maintaining a revenue maximization goal.)

m.
A local corporation offers to build as large a stadium as the athletic director would like, as long as it has naming rights to the stadium and the athletic director pledges to price his tickets so as to keep the stadium full.  If the athletic director wants to maximize his revenue from ticket sales, how 


large a stadium should he choose? ________________________________________________

14.
The demand curve for a particular product is 
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a.
On the graph below, use blue ink to draw the demand curve and the supply curve.  The equilibrium market price is ____________ and the equilibrium quantity sold is _____________.

b.
A quantity tax of $2 per unit sold is place on the product.  Use red ink to draw the new supply curve, where the price on the vertical axis remains the price paid by demanders.  The new equilibrium price paid by the demanders will be __________ and the new price received by the suppliers will be _________.  The equilibrium quantity sold will be _____________________.

c.
What is the deadweight loss associated with this tax?  _______________  Shade in this area on the diagram.
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15.
Suppose that the inverse demand function for bananas is 
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and the inverse supply function is 
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, where quantity is measured in pounds and price is measured in cents.

a.
If there are no taxes or subsidies, what is the equilibrium quantity and equilibrium market price?


______________________________________________________________________________

b.
If a subsidy of 2 cents per pound is paid to banana growers, then in equilibrium it still must be that the quantity demanded equals the quantity supplied, but now the price received by sellers is 2 cents higher than the price paid by consumers.  What is the new equilibrium quantity?  _________


What is the new equilibrium price?  ______________

c.
If the cross-elasticity of demand between bananas and apples is +.5, what will happen to the quantity of apples demanded as a consequence of the banana subsidy (assuming the price of apples stays constant)? _________________________________________________________

16.
According to a study by economists Don Fullerton and Thomas Kinnaman, the arc price elasticity of trash disposal over a broad range of prices is -0.1.  Suppose the town of Lincolnwood is currently charging $1.00 per bag for trash removal.  The town currently collects 10,000 bags of trash each week.  To reduce trash collection to 9,000 bags weekly, what price must Lincolnwood charge per bag?
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