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FE431:  PUBLIC FINANCE





Fall 2008
Assignment 7: Due Friday 10/24/08
· Make sure you show your work and that answers are clear, complete, and neatly written.

· Make sure your name is on the front page and all pages are stapled together.

· Only work that follows these instructions and represents a “Good Faith Effort” to answer the questions posed will receive a check.

· Stop by during my office hours (NI 055 MWF period 6) if you have questions, or set up another time to meet with me.
Read Chapters 5 and 12 of the textbook (which are the chapters on Externalities and Income Redistribution, respectively). Also answer the following questions which cover material from these chapters:

1. Assume that a fuel-cell powered vehicle is developed that has zero hazardous emissions. Let the marginal private benefit (i.e. the market demand) for these vehicles be
MPB = 50,000 – Q

where Q is the total quantity of fuel-cell vehicles purchased. Given their ability to reduce pollution, these vehicles are considered to have a marginal external benefit of

MEB = 0.2Q

Furthermore, assume there is a constant marginal (private) cost of producing such vehicles of 30,000. There are no marginal external costs.

a. What is the economically efficient number of fuel-cell vehicles that should be produced and purchased each year?

The efficient number of vehicles is where MSB = MSC.

MSB = MPB + MEB = 50000-Q+0.2Q=50000-0.8Q

MSC=30000

50000-0.8Q=30000

Q*=25000 vehicles per year

b. Calculate the equilibrium market quantity, price, and deadweight loss (per year) if such vehicles are produced in perfectly competitive markets. How large of a Pigouvian subsidy would be necessary to lead to the efficient number of vehicles being purchased?

The equilibrium market quantity and price is where Demand = Supply.

Demand = MPB = 50000-Q

Supply = MPC = 30000

50000-Q=30000

QE = 20000 cars per year

PE  = $30000 per car

To calculate DWL, it helps to draw a picture and calculate the area of the triangle given by the area below the MSB curve, above the MSC curve (which is just MPC and is flat) between the efficient quantity and the market quantity.

DWL = ½ * base * height where “base” = (25000 – 20000) = 5000, “height” = (34000-30000) = 4000

DWL = $10 million per year  
The Pigouvian subsidy that is needed is $5000 per vehicle (which is the MEB at the efficient quantity of 25000 vehicles.)

c. Suppose such vehicles were produced by a single-price monopoly. Calculate the monopoly’s price, quantity of vehicles sold, and resulting deadweight loss (per year). 
The monopoly seeks to maximize profits and produces where MR = MC.
MC = 30000

Total revenue = PQ = (50000-Q)Q = 50000Q-Q2
MR = dTR/dQ = 50000-2Q

50000-2Q = 30000

QM = 10000 cars

PM = $40000 car

DWL = $90 million year (calculated the same way as in (b) above)
2. Sarah has two children, Hannah and Rebecca, who receive a weekly allowance. This week Sarah has $40 to allocate between her two children. Sarah believes that Hannah has utility of income, 
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a. What is the optimal distribution of the allowance if Sarah follows a utilitarian philosophy of social welfare (that is, if the social welfare function is additive)?

If Sarah is a utilitarian, she believes that social welfare is the sum of the two girl’s utilities. To maximize social welfare, she should allocate the $40 such that the marginal utility of income is equal for both (or maximize the sum of utilities subject to the $40 income constraint). Hannah’s MU = 10. Rebecca’s MU = 50 – 4IR. Setting these equal, we find that IR* = 10. That is, Sarah will give Rebecca $10, which lowers her MU to that of Hannah. Then Sarah gives Hannah the remaining $30.

b. What is the optimal distribution if the social welfare function is W=min(UH , UR)?

Sarah wants to maximize the utility of the girl with the lowest utility. This case requires the girls’ utilities to be equal (otherwise Sarah should reallocate $ from the girl with the higher utility to the girl with the lower utility.) Setting the utilities equal
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and using the constraint
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you can solve for IH and IR. You get two sets of solutions:

(IR* = 20, IH* = 20)
(IR* = 10, IH* = 30)

The first of these yields U=200 for both individuals.

The second yields U=300 for both. Therefore, (IR* = 10, IH* = 30) is the optimal solution.
c. Finally, assume that Sarah gives all $40 to Hannah, but Hannah’s utility depends on Rebecca’s utility. Specifically, assume Hannah’s utility is given by:
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is Rebecca’s utility. What, do you predict, will Hannah do with the money? Be as specific as possible.
Starting with $40, Hannah can increase her utility by giving some $ to Rebecca. Note that Hannah’s marginal utility from Rebecca’s income (25 – 2IR) is greater initially than her marginal utility from her own income (10). She will give Rebecca $ until 25 – 2IR = 10. Thus, she will give Rebecca $7.50 and keep $32.50.
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