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Problem Set 5 – Answer Key
Market Failures 
1. 
You might find more than one market failure to justify some of these programs. Here are one or two rationales for each:

a. merit goods/paternalism, imperfect information

b. externalities

c. public good

d. incomplete markets for insurance

e. equity/redistribution, incomplete markets

f. merit good, incomplete markets

g. imperfect information 

h. public good 

i. control of competition

j. public good (transnational)

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?

Set MR=MC to get  100 - 0.04Q = 200 - 0.18Q

Solving for Q yields  Q = 714.3

Now, plug this quantity back into the demand curve:

P = 200 - 0.09*714; so P = 135.7

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?

Set MC=P to get  100 - 0.04Q = 200 - 0.09Q

Solving for Q now yields  Q = 2000

Now, plug this quantity back into the demand curve:

P = 200 - 0.09*2000,  so P = 20

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

Set P=ATC to get  200 - 0.09Q = 100 - 0.02Q

Solving for Q gives  Q = 1428.6.

Now, plug this quantity back into the demand curve:

P = 200 - 0.09*1428.6,  so P = 71.4

3. a.
Because L is a public good, to obtain aggregate demand we must sum the demand curves vertically. First solve for P to get 

          P  =  40  –  2L


Multiply the right hand side by 50 to obtain total willingness to pay (aggregate demand):

          P  =  2,000  –  100L.


This is the algebraic equivalent of summing demand curves vertically on a graph.

    b.
At the efficient level of output, marginal cost should equal willingness to pay, or:

                                                 MC  =  100  =  2,000  –  100L  =  demand


Solving for L yields an output of 19 units.

4. a.
In the market where externalities are ignored, the equilibrium is reached at a price where willingness to supply is matched by willingness to pay.  In a competitive industry, willingness to supply is based on marginal costs, shown in column 2.  Willingness to pay is reflected by the consumer demand curve, which is shown in columns 3 and 1 of the table.  At a Q of 100, private MC equals consumer willingness to pay. The price is 80.

    b.
Marginal social cost includes private marginal costs of producers plus the external costs. Hence, the last column's entries would be 65, 75, 85, 95, 110 and 130.  At the competitive equilibrium price, social MC is 15¢ above the value placed on the pulp by consumers.

    c.
Social marginal costs equal consumer valuation at a Q of 90 and a price of 85¢.  The shaded area in the graph measures the loss in economic welfare caused by the externality if it remains uncorrected.  The area represents the difference between the marginal social cost of producing the 100 units of pulp and the value, or marginal (private) benefit, placed on these units by consumers.  Note the similarity to the graphic of the deadweight loss created by monopoly.
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5.
To the extent that national parks are a public good, it is inefficient to exclude anyone even if we could. Nonetheless, charging entrance fees may promote efficiency as as it serves to: cover the costs of running the parks by imposing less of a deadweight loss on society than does the approach of covering those costs through taxes on the general population, and sufficiently reduce the congestion costs associated with allowing open entry to the parks.  Congestion costs arise when too many visitors diminish the experience because of overcrowding.  This essentially reflects rivalry in consumption beyond a certain number of visitors.
Browning and Zupan:

17.3
Answer in text.

20.26
   As shown in the graph below, subway service is overproduced in Los Angeles in that the (fully allocated) incremental cost exceeds the marginal benefit ($0.07) per mile ridden at the equilibrium output level. A deadweight loss is associated with this overproduction. A further deadweight loss is imposed to the extent that the taxes levied on bus riders to pay for the city's portion of the subway construction cost result in daily bus ridership declining below the efficient output level.
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Optional problem. 

   a.
Drivers only think about the cost and benefit to themselves of using the new road.  The cost is the time it takes using the new road.  The benefit is saving 50 minutes of travel time on the existing roads.  Thus, the new road will keep attracting drivers until travel time on it rises to equal the old travel time:




TN = TE, where N and E refer to new and existing roads.



Then:        20  +  5DN  =  50  or  DN  =  6.


That is, 6,000 drivers will use the new road and NO TIME WILL BE SAVED when people ignore the costs that their choice to use the new road imposes on other users of that road.

    b.
Total time will be minimized when the marginal travel times are equal.  On the existing roads, travel time is constant at 50 so the marginal time is also 50.  On the new road, total travel time is:

                                    DN (20  +  5DN)  =  20DN  +  5DN2   


Then the marginal time (using the hint or calculus) is 20 + 10DN.  Equating the two marginal times gives DN = 3.


This means 3,000 drivers should use the new road, with the other 7,000 using existing routes.  Total travel time will be 3[20 + 5(3)] + 3(50) = 455,000 minutes.  This saves 45,000 minutes over the situation in part (a) where all 10,000 drivers still needed 50 minutes each, for a total of 500,000.

    c.
The average travel time on the new road is 20 + 5(3) = 35 minutes.  Thus the new road saves 15 minutes.  If drivers value their time at 10¢ per minute, the toll must be 15 (.10) = $1.50.

    d.
Total time saved is 45,000 minutes.  Thus we would be willing to spend up to $4,500 to collect tolls (each way).  In this case net benefit = tolls collected.

    e.
Again we want to equate the marginal travel times:

                                      20  +  10DN  =  40  +  2DE

                                                     DN  =  2  +  DE/5 



We also know that DN  =  10  –  DE.  Thus

                                           10  –  DE  =  2  +  DE/5

                                                   DE*  =  8/(1.2)  =  6.67

                       and hence            DN*  =  3.33 



At these levels,   TN  =  36.67 minutes

                                                  TE  =  54.67 minutes


Since the difference in travel time is 10 minutes, the toll on the new road must be .10(10) = $1. Total tolls collected will be ($1) (3.333) = $3,333.  The new benefit, however, is 10¢ times the reduction in total travel time.


As before, total travel time before the new road was 500,000.  With the new road it becomes 3.33(36.67) + 6.67(46.67), where the first product is total time on the new road DNTN, and the second product similarly is total time on existing roads.  The sum is 433.4, for a savings of 66,600 thousand minutes, worth $6,660.  Note here that the time savings on the existing roads are not subject to tolls.
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