Name:____Solutions____

FE431:  PUBLIC FINANCE





Assignment 2: Due Wednesday 2/1/12
· Make sure you show your work and that ALL answers are complete and neatly written.

· Only work that follows these instructions and represents a “Good Faith Effort” to answer the questions posed will receive a check. (Copying answers from a classmate without working through the problems is unacceptable conduct).
· Stop by during my office hours (Tuesdays periods, 9, 10) if you have questions, or set up another time to meet with me.
Read Chapter 1 of your textbook. Answer the following questions that deal with consumer utility maximization, competitive market equilibrium and efficiency. (Many of the questions are easier if you sketch the appropriate diagram).
Indifference Curves

1. Draw the general shape of Hannah’s indifference curves under each of the following situations. Show the general direction of increasing utility. Calculate her MRSXY. Pick two goods for which the description applies to you.
a. Hannah likes both good X and good Y (e.g. UH = X*Y).
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MRSXY = Y/X (varies)
b. Hannah likes good X, but is indifferent (i.e. doesn’t care either way) about good Y (e.g. UH = X).
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MRSXY = 1/0 = ∞ (constant)
c. For Hannah X is a “good”, but Y is a “bad” that lowers her utility. (e.g. UH = X - Y2). (No need to calculate her MRS here, to avoid confusion).
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d. Hannah will always be willing to trade 1 X for 1 Y. That is, they are “perfect 1 to 1 substitutes” (e.g. UH = X + Y).
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MRSXY = 1/1 = 1 (constant)
Consumer Utility Maximization

2. Tom’s utility over apples (A) and bananas (B) is
UT = A*B

where A is the number of lbs of apples he consumes in a week, and B is the number of lbs of bananas. Tom has $10 to spend on apples and bananas each week. The price of bananas is PB = $1/lb.

a. Solve the appropriate constrained maximization problem to find how many lbs of apples and bananas Tom purchases each week if the price of apples is PA = $2/lb. (If you’ve forgotten how to solve constrained maximization problems using the substitution method, see the additional guidance on the last page of this homework for a reminder.)
Max UT = A*B

Subject to 10=2A+1B or B = 10 – 2A
Substitution yields

UT = A*(10-2A)=10A-2A2
Taking the derivative and setting equal to zero yields

10 – 4A = 0

Solving yields

A*=2.5 lbs; using the budget constraint above gives B*=5 lbs.
b. How many lbs of apples would Tom purchase if PA = $1/lb? What if PA = $0.50/lb?
Solving similar constrained maximization problems as in (a) yields A*=5 lbs, B* = 5 lbs when PA = $1/lb, and A*= 10 lbs, B*=5 lbs when PA = $0.50/lb.

c. Plot Tom’s demand curve for apples based on your answers to parts (a) and (b) above. Plot the price of apples on the y-axis and Tom’s corresponding quantity demanded on the x-axis.

The demand curve should be a downward-sloping (though non-linear) line connecting the price and quantity pairs for apples from parts (a) and (b) above.
Market Equilibrium and Efficiency

3. Assume the U.S. corn market is perfectly competitive and the yearly market demand (marginal benefit) for corn is approximated by:
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where P is the price per bushel, and Q is the total yearly quantity demanded (in billions of bushels). The supply (marginal cost) of corn is given by:
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Given the information above, answer the following questions:
a) Show (by solving) that the free market competitive equilibrium price is $7 and quantity of corn exchanged is 20 (billion) bushels per year.
Set supply = demand (MB=MC) and solve:

11 – 0.2Q = 1 + 0.3Q

10 = 0.5Q

QE = 20 billion bushels

PE = (11 – 0.2*20) = $7 per bushel
b) Calculate the consumer surplus (CS) and producer surplus (PS) in the corn market at the free market equilibrium. Show that total net benefits are $100 billion per year.

CS = ½ * 20 * 4 = $40 billion per year

PS = ½ * 20 * 6 = $60 billion per year

Total net benefits = CS + PS = $100 billion
4. Agricultural income support programs can take many forms. Using the same market supply and demand curves as in question 1, consider the impact of the following program on the corn market :

Guaranteed corn price: the U.S. government promises that producers will receive $8 per bushel of corn. However, the government allows the market price of corn to adjust so that all corn that is produced under this guarantee is sold to consumers. The government then pays farmers (using tax dollars) the difference between this “market-clearing price” and the guaranteed price of $8 for each bushel produced.

What quantity of corn will farmers produce and sell under this program? Show that the market-clearing price must fall to $6.33 per bushel. Show that the DWL from the program is nearly $3 billion, and the cost to taxpayers is a little under $40 billion, per year.

Farmers will produce the quantity along the supply curve where P = $8. This is:

8 = 1 + 0.3Q

Q = 23.33 billion bushels

To sell this quantity, market price must fall to the point on the demand curve where Q = 23.33 billion. This is:

P = 11 – 0.2(23.33)

P = $6.33 per bushel

The DWL is the triangle area between the supply and demand curves from Q = 20 (the efficient quantity) to Q = 23.33 (the program quantity). This is:

DWL = ½ * 3.33 * 1.67    [where 3.33 is (23.33 – 20) and 1.67 is ($8 - $6.33)]

DWL = $2.78 billion per year

The cost to taxpayers is the difference between the guaranteed price and the actual market price ($8 - $6.33 = $1.67) times the TOTAL market quantity of 23.33 billion. This cost is:

Taxpayer cost = $1.67 * 23.33 = $38.96 billion per year.
Guidance for question 1: The substitution method for constrained maximization problems
· All constrained maximization problems have an objective function (which we are typically trying to “maximize”) and a constraint that our solution has to satisfy.

· For utility maximization problems, the objective function is the utility function (e.g. UT = X*Y), and the constraint is the budget constraint (e.g. Income = PX*X+PY*Y or 10 = 2*A+1*B for part (a) in question 1).

· So for question 1 we want to “maximize UT=A*B subject to 10=2A+1B”

· The easiest way to do this is the “substitution method” whereby we first solve the constraint for one of the two variables in the objective function (e.g. B = 10 – 2A)

· We then substitute this solution into the objective function

· You will then have an objective function that contains only one variable.

· Maximize by taking the derivative and setting it equal to 0. Solve this expression and you will have the optimal value for A. Call this A* (e.g. you should be able to show that A*= 2.5 lbs in part (a)).

· You can then find the corresponding optimal value B* by using the expression B = 10-2A that we found for the constraint. You should be able to show that B*=5 lbs.
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