Public Goods

1. Chapter 6 Questions and Problems # 1

a. College education: This good has both a high marginal cost of use— the cost of additional class space, professors’ time and administrative time—and ease of exclusion—students can be refused a place in any class. This places it as a pure private good in the upper right-hand corner. However, both private and public universities provide higher education.

b. A local park: This good has a low marginal cost of use—the cost of maintenance rises little whether 1 or 100 use it—and difficulty of exclusion—unless fenced and guarded, anyone can enter a park. This places it as a pure public good in the lower left-hand corner.

c. Yosemite National Park: This good has a low marginal cost of use— the cost of maintenance rises little whether 10 or 1000 visit—but exclusion is possible—with limited entrances to the park. This places it on the lower left-hand corner.

d. Sewage collection: This good has a low marginal cost of use—once pipes are put in place, the cost is low for allowing one more family to add to the system—but exclusion is possible—service can be cut off if bills go unpaid. Thus the good is in the lower right-hand corner. Both private and public sewage collection facilities are in operation.

e. Water: Similar to sewage, water service has a low marginal cost of use—once pipes are put in place, the cost is low for allowing one more family to add to the system—but exclusion is possible—service can be cut off if bills go unpaid. Thus the good is in the lower right-hand corner. Both private and public water services exist. 
f. Electricity: This good has a low marginal cost of use—once transmission lines are put in place, the cost is low for allowing one more family to add to the system—but exclusion is possible—service can be cut off if bills go unpaid. Thus the good is in the lower right-hand corner. Both private and public electricity producers are in operation.

g. Telephone service: Similar to electricity, telephone service has a low marginal cost of use—once telephone lines are put in place, the cost is low for allowing one more family to add to the system—but exclusion is possible—service can be cut off if bills go unpaid. Thus the good is in the lower right-hand corner. Some countries operate telephone services publicly, while others have private systems.

h. Retirement insurance: Marginal costs are high—the payments for an additional person are substantial—and ease of exclusion exists—it is simple to not send a check to anyone. This places it as a pure private good in the upper right-hand corner. In countries such as Chile and Mexico, retirement insurance is privatized; in the United States, social security is currently publicly operated.

i. Medicine: Marginal costs are high—providing doctors, medicines, and hospitalization for an additional person is expensive—and ease of exclusion exists—a person can easily be turned away from treatment. This places it as a pure private good in the upper right-hand corner. In countries such as Canada and Germany, medicine is publicly provided; in the United States medicine is provided by the private sector.

j. Police protection: Marginal costs are low—removing criminals benefits everyone—but ease of exclusions exists—police can simply not stop a burglar in one house or refuse to answer a call from a particular neighborhood. This places it in the lower right-hand corner. If private security firms are considered to provide essentially police services, police protection is provided both publicly and privately.

k. TV: Marginal costs are low—one additional person watching a program costs nothing—but exclusion is possible—one can scramble channels or require payment for a cable hookup. This places it in the lower right-hand corner. Both private and public television stations exist.
l. Basic research: Marginal costs are high—studying an additional problem requires scientists and equipment—but exclusion is difficult—the knowledge gained from research can easily be used by everyone. This places it in the top left-hand corner. This form of research is funded privately and publicly.

m. Applied research: Marginal costs are high—studying an additional problem requires scientists and equipment—and exclusion is possible—products can be patented. This places it in the top right-hand corner. This form of research is funded privately and publicly.

2. Chapter 6 Questions and Problems # 3

a. Public higher education is often rationed on the basis of scholastic ability. An alternative rationing system would be on the basis of ability to pay, in which case the wealthier students would be admitted more frequently.

b. Health services in the United Kingdom are rationed by queuing. Rationing by ability to pay would allow the richer and the more pressing medical cases and the medical cases of the rich to be treated more quickly.

c. Yellowstone National Park is open on a first-come, first-served basis, (one type of queuing) and only small fees are charged. Charging higher user fees would reduce the number of tourists visiting the park. When no direct rationing is employed, congestion can become a serious annoyance. People will continue to use a publicly provided, congested good until the costs of the congestion to the marginal person are as high as her or his benefits from consuming the good. Because this private calculation does not take into account the annoyance of marginal crowding to the other people already using the good, there will be more than the efficient number of people using the publicly provided good; for example, public swimming pools will be overcrowded on hot days and major highways will be jammed during rush hours.

3. Why is efficient private provision of pure public goods is difficult?

Efficient private provision of pure public goods is difficult because too little will be demanded as, individually, consumers choose not to pay the full cost of units of the good.

4. Homer, Marge, and Bart Simpson, residents of the nation of Nickelodean, enjoy watching television.  The following equations describe their individual (inverse) demand functions for TV viewing:

Homer:
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Marge:
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Bart:
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Q is the number of hours of television viewed (per month).

P is the price for viewing one hour of television.

Assume that the only type of television available to the Simpsons is network television, and assume that the government of Nickelodean owns all the networks.  In order to watch TV the Simpsons must purchase a television, but there is no hourly fee for viewing television.  Given this information, how much television will the Simpsons watch?

Summing vertically, 
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5. There are three types of residents in Seaside, and their (inverse) demand functions for acres of park in Seaside are given by the following equations:

Type A: 
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Type B: 
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Type C: 
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a) If the marginal private cost of producing an acre of park is $255 per acre, and acres of park are a public good, then find the size of park that will be funded in Seaside.  Show graphically. What are the Lindahl prices associated with this size of park?

This is a public good, so we sum vertically to find the 
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. If the MC = $255, need to set MC = MSB ( 255 = 1700 – 17Q ( 1445 = 17Q ( Q = 85. 
Under Lindahl prices, Type A = P = 1000 – $850 = 150, Type B = P = 500 – 425 = $75 and Type C = P = 200 – 170 = 30.

b) Now, assume that the park will generate noise that the people living around the park will find distasteful.  In fact, you may assume that the marginal external cost (MEC) is given by the following equation:
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Use this information to find the expression for the MSC (marginal social cost) curve.  Draw the MEC, MPC, MSC and demand functions on a graph.  (Draw the total demand for park acres that you calculated in order to solve part “a” – you are still treating park acres as a public good.) 
MSC = MPC + MEC = 255 + 17/16*Q
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Find the socially optimal number of acres of park for Seaside, and label this quantity on your graph. Calculate and label the deadweight loss that would be generated if the town ignores the externality and produces a park of the size you found in part “a”.

The socially optimal number of acres of park is found by equating the MSC to the MSB. The MSC has to take into account the negative externality: 
MSC = MSB ( 255 + 17/16Q = 1700 – 17Q ( 1445 = 17Q +17/16*Q( Q = 80. 

For the DWL, we need the area of the triangle: ½ b*h. 
The base is the difference between Qefficient=80 and  Qmkt=85 ( 85 – 80 = 5 
The height is Qmkt in both the MSC and the MSB (we already know the MSB, it is 255) ( at the MSC it is 255 + (17/16)*85 = 345.31. This makes the height 345.41 – 255 ( 90.31
DWL = ½ *5*90.31 = 225.775

c) If we were to try to apply the Coase Theorem to this problem, then what would happen if we were to assign the property rights (for noiseless air) to the city of Seaside?  How large would the park be once the property rights were assigned?  What would the residents affected by the park noise be willing to pay to reduce the park size?  What is the minimum amount of money the town would need to consider reducing the park size?

Property rights assigned to Seaside would result in the city paying the residents for the right to have noise in the air. The park would be size 80 because those wanting noiseless air would be willing to pay 17/16*80, which is $85. The town would need $85 to consider reducing the park to size 80 acres.

Public Choice

6. Chapter 7 Questions and Problems # 1

The Pareto efficient level of public goods sets the sum of the marginal rates of substitution equal to the marginal rate of transformation. An increase in one person’s valuation (MRS) will increase the efficient level of output. If the median voter’s preferences are unchanged, the chosen level of provision will remain unchanged. The originally efficient equilibrium level of provision is now too little and is thus inefficient.

7. Chapter 7 Questions and Problems # 8

Four voters, A, B, C, and D, have the following preferences over the four possible uses of funds:

Use A B C D Total points

Ski slope 
1 
1 
3 
2 
7

Library 

3 
3 
1 
1 
8

Swimming pool 4 
4 
2 
3 
13

Garbage dump 
2 
2 
4 
4 
12

As shown in the last column, a vote including all four leads to the selection of the ski slope as the option receiving the fewest points. If the garbage dump is eliminated from consideration, the library wins, with 6 points compared to the ski slope’s 7:

A B C D Total points

Ski slope 
1 
1 
3 
2 
7

Library 

2 
2 
1 
1 
6

Swimming pool 3 
3 
2 
3 
11

Externalities

8. Chapter 9 Questions and Problems # 6

A regulation that lowers the noise level surrounding airports will be capitalized in the value of the surrounding land; that is, the price or rents will increase since more individuals will compete for the land once the airport noise is reduced. Beyond the airport’s cost to implement the new regulation, the economic incidence of the regulation will be borne by the poor individuals who will now have to pay higher rents to live in the airport areas.

9. Chapter 9 Questions and Problems # 8

An additional driver on a crowded road does not take into account the extra delay he or she causes to the other drivers: this is the externality. Tolls, by adding to the private costs of driving on a congested road, can mimic the external costs. The optimum toll should be the marginal external cost at the level of congestion for which social marginal benefit equals social marginal cost.

10. The supply of flu shots is described by the following equation:
QS = 4P 

Where QS is quantity supplied per day and P is the price per shot. The demand is described by




QD = 500 – P

Where QD is shot demanded per day. Because of the external benefits to society associated with flu shots, there is a marginal external benefit of $25 are associated with each flu shot. 

a) Assuming that flu shots are sold in a competitive market, show this situation graphically. Be sure to properly label your graph and indicate if this market is efficient or inefficient. If it is inefficient, clearly show the deadweight loss.
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b) Assuming that flu shots are sold in a perfectly competitive market, what is the market price per day? How many flu shots will be produced per day at that price?

QS = QD = 500 – 1P = 4P

( 500 = 5 P

or P = 500/5 = $100 per day

Plug P into either QS or QD (
500 – 5*100 = 4*100 = 400 = QC

c) What is the efficient annual output of flu shots? How can this level of output be achieved? 

Taking the positive externality into account –

MSB = MPB + MEB but in order to calculate this, you cannot merely add to the MEB, you need to rearrange your QD equation 

( QD = 500 – P now becomes P = 500 – QD 
Adding the MEB to this yields, P = 500 – QD + 25 which can be rearranged to give you QD = 525 – P

Re-equate this to MSC ( 525 – P = 4P ( 525 = 5P 

Or P = 525/5 = $105 a day (although this is not the “real price” this price would give the efficient quantity, but note that consumers would not get to the efficient output if prices were $105).

This yields an efficient output of Qefficient = 420 

QS = 4*P = 4*105, or QD = 525 – P = 525 – 105 = 420

Again, consumers wouldn’t purchase 420 units at $105 (need to look at MPB), at $105, they’d only buy MPB = QD = 500 – 105 = 395, so the government may need to subsidize – they’d set subsidy = MEB = $25. 

It is reasonable to assume that Coase Theorem would not hold as the bargainers would have difficulty identifying themselves, there are a large number of bargainers, information may not be known, and zero transactions costs probably isn’t  a good assumption.

d) What was the inefficiency associated with the inefficient level of output? (Recall that the area of a triangle is ½ b*h.)

The area above ACD – to calculate, we need to figure out what the price at A is: To do that, you need to see what is the price at the MSB = 525 – P = 400, or P = 125. Now, just use the ½ bh: 

½ b*h = ½ (420 – 400)*(125-100) = ½ * 20 * 25 = 250,

Therefore the total DWL is 250 the area ACD in the graph.

e) How much do consumers pay? How much to producers receive? And how much needs to be raised to achieve the efficient level? 

To buy 420 units, consumers need to pay: 

MPB = QD = 500 – P = 420 ( $80 = P

But the only way producers would produce 420 flu shots is if they got paid $105 

MSC = QS = 4*P = 420 ( P = $105

Note the difference between these two prices is $25 – which means that the subsidy per unit is $25 and the total subsidy is $25*420 (subsidy * Q) = 10500 (the area above BCEF)
Expenditure Programs

11. Chapter 10 Questions and Problems # 2

a. Medicare pays for health care for the elderly. If the elderly would otherwise have been supported by their families, the benefits accrue partly to the families. If the elderly would have been treated in hospitals anyway, then it is the hospitals which benefit.

b. Housing subsidies for the poor often benefit their landlords, as the subsidies increase demand and this in turn leads to higher rents.

c. Universities have limited funding for scholarships. If the government extends its aid programs, universities benefit by being able to target their money elsewhere. If this means greater aid to the poor, then extending federal programs to the nonpoor will have some benefit for the poor as well as for the universities. Some government programs assign contracts to enterprises headed by minorities. These enterprises are sometimes financed by limited owners who are not from the targeted groups but who take a share of the profits generated.

12. Chapter 10 Questions and Problems # 4

Assuming a lump-sum food stamp allotment once the individual’s income, minus housing expenditures, reaches the eligibility level, the budget constraint shifts up from the dotted line by an amount equal to the food stamp allotment FS. This depiction also assumes that the individual would consume enough food as part of “other consumption” so that he or she could use the full allotment once he or she becomes eligible. The food stamp allotment only has an income effect if the individual spends enough on housing so as to be eligible for the full food stamp benefit and the individual spends an amount equal to or greater than the food stamp allotment. If she or he spends less than the allotment, her or his budget constraint would not shift out by the full amount.
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13. Chapter 10 Questions and Problems # 5

State government subsidies for higher education are likely to increase the amount of education individuals get since the subsidy on tuition, the price of education, creates a substitution effect which induces more consumption of the good. This program addresses the market failure of a missing market. Humans cannot use their minds as collateral for a loan; that is, they cannot sell themselves into slavery. Without some collateral the market will not lend money to students to attend college. The state effectively reduces the need for these loans by using tax revenues from current workers to fund the education of a future set of workers. Alternatively, the state could operate a student loan program, where only those who participate in the program would be required to pay the cost of their education, whereas the current subsidies are funded by all taxpayers.
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