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Problem Set 5

Market Failures 

1.  For each of the public programs below, list what market failures might be (or are) used as partial rationale for having the program: 

a. Automobile safety belt requirements

b. Regulations on discharging toxic substances into Puget Sound

c. National defense 

d. Unemployment insurance 

e. Medicaid (medical care for low income children and families) 

f. Federally insured mortgages 

g. Law requiring appliances to disclose energy usage 

h. National Weather Service 

i. Imposing marketing constraints on Microsoft

j. Sending robots to explore Mars

2.
A public utility has the following cost and revenue functions:


ATC = 100 – .02Q;

MC = 100 – .04Q


P = 200 – .09Q

MR = 200 – .18Q

a. What price and quantity would this firm choose if it was not regulated?

b. What price will the regulatory commission set if it follows a MC = P rule?  What output would the firm wish to produce at that price?  Why?

c. What price will be set if the ATC = P rule is followed?  Now what output will the firm produce? Why?

3.  There are 50 ships using a rocky harbor.  Each has the same demand for lighthouse services, L:


L  =  20  -  .5P

a. What is the aggregate demand for lighthouse services?

b. If the marginal cost of having a lighthouse is $100 per unit of service, how much service should be provided to achieve efficiency?

4.  The table below presents data on the producers’ cost and consumers’ valuation of paper pulp, a competitively produced product.  Since production of pulp generates water pollution and an unpleasant odor, the market supply curve does not accurately reflect the marginal social cost.  The estimated external costs at alternative output levels are also shown in the table.
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4. continued

a. At what P and Q would the quantity supplied equal the quantity demanded?

b. Fill in the marginal social cost data for alternative output levels.  How does the marginal social cost compare with the consumers’ valuation of pulp at the competitive equilibrium price?

c. What would be the efficient output level when all costs are considered?  Why?  What is the size of the efficiency loss [welfare loss] resulting from the P and Q in part a?

5.  Should entrance fees be charged at our national parks? Explain why or why not?

Browning and Zupan, 17.3, 20.26   Note – the second sentence of 20.26 should say: “The fully allocated marginal costs…”
Optional hard problem:  A new limited access highway has been proposed to speed the flow of commuter traffic from suburbs to the central city.  Using existing roads, it takes each commuter 50 minutes to make the trip.  This time does not vary with the number of commuters.  A total of 10,000 commuters currently make the trip, each in a separate car.  The average time when using the new road would depend on the number of commuters using it:



TN  =  20  +  5DN

where  TN  is the average time in minutes and  DN  is the number of drivers who use the new road, measured in thousands of drivers.  

a.  Assuming that each driver picks the route that minimizes his own travel time and that the new road does NOT increase the total number of trips, how many drivers will use the new road?  How much time will be saved?

b.  If you wanted to minimize total travel time, how many drivers would you allocate to the new road?

c.  If drivers value their time at 10 cents per minute, what toll is required on the new road to achieve the optimal allocation found in (b)?

d.  Unfortunately, tolls can not be collected without cost.  What is the maximum amount you would be willing to spend to collect tolls?

e.  Suppose now that the average time required to make the trip by existing roads is somewhat sensitive to the number of cars using them.  Specifically:



TE  =  40  +  DE
where  TE  is the average time in minutes and  DE  is the number of commuters using existing roads, again measured in thousands.  Assume it is impossible to collect tolls on existing roads, but that tolls can be collected without cost on the new road.  In this situation what toll should be collected to minimize travel time?  What benefit is derived from building the new road?

[While this problem simplifies a complex issue by e.g. ignoring a new highway’s effects on pollution or urban location patterns, it addresses issues at the core of policies for reducing traffic congestion.]

Math hint:  If the average cost of some activity is A + bX, the total cost of the activity 
is aX + bX2, and the marginal cost of X is a + 2bX.  
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