
Economics 5250/6250 Dr. Lozada
Fall 2011 Final Exam

This exam has 67 points. There are seven questions on the
exam; you should work all of them. The questions vary in how
much they are worth from 7 points to 11 points each.

Put your answers to the exam in a blue book or on blank
sheets of paper. The figure for the exam appears before the ques-
tions.

Answer the questions using as much precision and detail as the
time allows. Correct answers which are unsupported by explana-
tions will not be awarded points. Therefore, even if you think
something is “obvious,” do not omit it. If you omit anything,
you will not get credit for it. You get credit for nothing which
does not explicitly appear in your answer. If you have questions
about the adequacy of an explanation of yours during the exam,
ask me.





Answer all of the following questions.

1. [10 points] On March 13, 2001, the office of the press secretary of
then-President George W. Bush issued the text of a letter the president
had written to several senators. It said in part:

As you know, I oppose the Kyoto Protocol because it exempts
80 percent of the world, including major population centers
such as China and India, from compliance, and would cause
serious harm to the U.S. economy. The Senate’s vote, 95–0,
shows that there is a clear consensus that the Kyoto Proto-
col is an unfair and ineffective means of addressing global
climate change concerns. [emphasis added]

Figure 1 shows greenhouse gas emissions. Explain how one half of Fig-
ure 1 can be used to support President Bush’s argument that the Kyoto
Protocol is unfair and how the other half of Figure 1 can be used to
attack that argument. (The figure comes from http://www.columbia.

edu/~mhs119/Emissions/Emis_moreFigs and shows carbon dioxide
emissions.)

2. [11 points]

(a) In class, I presented the following example:

Let F (X) be the excess of births over natural deaths
for a fish population, X be the population size, H be
the harvest, and E be fishing “effort.” Suppose F (X) =
X(1 − X) and H = XE1/2. Find the steady-state rela-
tionship between H and E.

Answer: In the steady state, F (X) = H, so

X(1 −X) = XE1/2

1 −X = E1/2

X = 1 − E1/2

and therefore H = XE1/2 = (1 − E1/2)E1/2 = E1/2 − E.

i. Why does this specification for H (namely H = XE1/2) make
sense?
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(b) Continue to assume that H = XE1/2 (equivalently, E = (H/X)2).
Compare and contrast THIS

“The profit of each firm is

Π(Ht, Xt) = ptHt − c (Ht/Xt)
2 (1)

where pt is the price, and c is the average cost, all at time t.
The objective of the firm is to

max
∞∑
t=0

Πt

(1 + δ)t
s.t. (2)

Xt+1 −Xt = F (Xt) −Ht.” (3)

with THIS

“The profit of each firm is

Π(Et, Xt) = ptXtE
1/2
t − cEt. (4)

The objective of the firm is to

max

∞∑
t=0

Πt

(1 + δ)t
s.t. (5)

Xt+1 −Xt = F (Xt) −XtE
1/2
t .” (6)

What economic situation or situations do (1)–(3) and (4)–(6) de-
scribe? Are (1)–(3) better, worse, or the same at describing this
situation than (4)–(6)? What is the difference between the ap-
proach taken by (1)–(3), on the one hand, and (4)–(6), on the
other hand?

3. [10 points] Sketch a graph of “price versus time” for an exhaustible
resource industry obeying the Hotelling Rule. Then from your graph
(together with other assumptions), derive a graph of “quantity versus
time” for this industry.

4. [7 points] “Hartwick’s Rule” states that the world economy can
achieve sustainability if it keeps its total capital stock—which is the
sum of its natural capital and its manmade capital—intact. Why might
it be difficult to do this? Do you expect natural capital to rise or fall
in the future? Why?
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5. [10 points] Draw a graph, with appropriately labeled curves and
axes, showing the nonoptimality of the free market in the presence of
a positive externality.

6. [9 points] Discuss one difficulty with the travel cost method.

7. [10 points] What is the notion of “present discounted value” in eco-
nomics? What role does it play in environmental and natural resource
economics? Explain one aspect of it which generates controversy.
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