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Practice Problem 3

1. Boardman et al., chapter 7 question 6

Imagine that the net present value of a hydroelectric plant with a life of 70 years is $25.73
million and that the net present value of a thermal electric plant with a life of 35 years is
$18.77 million. Rolling the thermal plant over twice to match the life of the hydroelectric
plant thus has a net present value of ($18.77 million) + ($18.77 million)/(1 + 0.05)35 =
$22.17 million.

Now assume that at the end of the first 35 years, there will be an improved second 35-
year plant. Specifically, there is a 30 percent chance that an advanced solar or nuclear
alternative will be available that will increase the net benefits by a factor of three; a 60
percent chance that a major improvement in thermal technology will increase net benefits by
50 percent; and a 10 percent chance that more modest improvements in thermal technology

will increase net benefits by 10 percent.
a. Should the hydroelectric or thermal plant be built today?

b. What is the quasi-option value of the thermal plant?

2. (Optional) Boardman et al., chapter 14 question 3

[Use spreadsheet provided.] Happy Valley is the only available camping area in Rural
County. It is owned by the county, which allows free access to campers. Almost all visitors

to Happy Valley come from the six towns in the county.
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Rural County is considering leasing Happy Valley for logging, which would require that
it be closed to campers. Before approving the lease, the county executive would like to know
the magnitude of annual benefits that campers would forgo if Happy Valley were to be
closed to the public.

An analyst for the county has collected data for a travel cost study to estimate the benefits
of Happy Valley camping. On five randomly selected days, he recorded the license plates of
vehicles parked overnight in the Happy Valley lot. (As the camping season is 100 days, he
assumed that this would constitute a 5 percent sample.) With cooperation from the state
motor vehicle department, he was able to find the town of residence of the owner of each
vehicle. He also observed a sample of vehicles from which he estimated that each vehicle

carried 3.2 persons (1.6 adults), on average. The following table summarizes the data he

collected:
Town Miles from Population Number of Estimated Visit
Happy (thousands) | Vehiclesin Number of Rate(Visits
Valley Sample Visitors for per 1,000
Season People)
A 22 50.1 146 3893 77.7
B 34 34.9 85 2267 65
C 48 15.6 22 587 37.6
D 56 89.9 180 4800 53.4
E 88 98.3 73 1947 19.8
F 94 60.4 25 666 11
Total 14160

In order to translate the distance traveled into an estimate of the cost campers faced in

using Happy Valley, the analyst made the following assumptions. First, the average

operating cost of vehicles is $0.12 per mile. Second, the average speed on county highways

is 50 miles per hour. Third, the opportunity cost to adults of travel time is 40 percent of their

wage rate; it is zero for children. Fourth, adult campers have the average county wage rate of

$9.25 per hour.

The analyst has asked you to help him use this information to estimate the annual benefits

accruing to Happy Valley campers. Specifically, assist with the following tasks:




a. Using the preceding information, calculate the travel cost of a vehicle visit (TC) from

each of the towns.

b. For the six observations, regress visit rate (VR) on TC and a constant. If you do not
have regression software available, plot the points and fit a line by sight. Find the slope of
the fitted line.

c. You know that with the current free admission, the number of camping visits
demanded is 14,160. Find additional points on the demand curve by predicting the reduction
in the number of campers from each town as price is increased by $5 increments until
demand falls to zero. This is done in three steps at each price: First, use the coefficient of TC
from the regression to predict a new VR for each town. Second, multiply the predicted VR
of each town by its population to get a predicted number of visitors. Third, sum the visitors
from each town to get the total number of predicted visits.

d. Estimate the area under the demand curve as the annual benefits to campers.

Using the preceding information, calculate the travel cost of a vehicle visit (TC) from each of

the towns.

3. Boardman et al., chapter 15 question 1

The construction of a dam that would provide hydroelectric power would result in the loss of two
streams: one that is now used for sport fishing; and another that does not support game fish but is
part of a wilderness area.

a. Imagine that a contingent valuation method is used to estimate the social cost of the
loss of each of these streams. Would you be equally confident in the two sets of estimates?

b. Consider two general approaches to asking contingent valuation questions about the
streams. The first approach attempts to elicit how much compensation people would require to
give up the streams. The second approach attempts to elicit how much people would be willing
to pay to keep the streams. Which approach would you recommend? Why?

4. Boardman et al., chapter 18 question 1
A public health department is considering five alternative programs to encourage parents to have
their preschool children vaccinated against a communicable disease. The following table shows

the cost and number of vaccinations predicted for each program:



Program Cost ($) Number of Vaccinations
A 20,000 2,000
B 44,000 4,000
C 72,000 6,000
D 112,000 8,000
E 150,000 10,000

a. Ignoring issues of scale, which program is most cost-effective?
b. Assuming that the public health department wishes to vaccinate at least 5,000 children,
which program is most cost-effective?

c. If the health department believes that each vaccination provides social benefits equal to
$20, then which program should it adopt?

5. Boardman et al., chapter 18 question 2

Analysts wish to evaluate alternative surgical procedures for spinal cord injuries. The

procedures have various probabilities of yielding the following results:
Full recovery (FR) — the patient regains full mobility and suffers no chronic pain.

Full functional recovery (FFR) — the patient regains full mobility but suffers chronic pain
that will make it uncomfortable to sit for periods of longer than about an hour and will

interfere with sleeping two nights per week, on average.

Partial functional recovery (PFR) — the patient regains only restricted movement that will
limit mobility to slow-paced walking and will make it difficult to lift objects weighing more

than a few pounds. Chronic pain is similar to that suffered under full functional recovery.

Paraplegia (P) — the patient completely loses use of legs and would, therefore, require a
wheelchair or other prosthetic for mobility, and suffers chronic pain that interferes with
sleeping four nights per week, on average. Aside from loss of the use of his or her legs, the

patient would regain control of other lower body functions.

a. Describe how you would construct a quality-of-life index for these surgical outcomes
by offering gambles to respondents. Test your procedure on a classmate, friend, or other

willing person.



b. Assume that the index you construct on the basis of your sample of one respondent is
representative of the population of patients. Use the index to measure the effectiveness of

each of three alternative surgical procedures with the following distributions of outcomes:

Surgical Procedures
A B C
FR 10 .50 40
FFR .70 20 45
PFR 15 20 10
P .05 10 .05

c. Imagine that the surgical procedures involved different life expectancies for the various
outcomes. Discuss how you might revise your measure of effectiveness to take account of

these differences.




