
Exam 2
Microeconomics for Public Policy I
Fall 2017
December 5, 2017

GWID/Birthdate:

Instructions

1. Write your name on page 12. Write your GWID or birthdate on all other pages.

2. Answer all questions.

3. The exam has 100 points. Points for each section and points for each question are
indicated on the exam.

4. Write legibly. Illegible exams cannot be graded.

5. Do your best to fit all your answers on the front side of the exam. If you need to use
the back of a page, indicate that clearly.

6. Label all figures as needed.

7. Make sure you explain your answers as needed. When appropriate, you should also
explain any assumptions that you make to arrive at your answer. Explanations may
yield partial credit.

8. Be concise.

9. The final page is intentionally left blank for extra work. If you do extra work on this
page (or in any other non-standard location) that you would like to be counted, you
must note it clearly near the question you are answering. Do not use extra paper.

10. You are allowed a dumb calculator and no other aids. Please leave everything else in
your bag for the duration of the exam.

For marking purposes only

Part A

Part B

Part C

total

1



A. Ripped From the Headlines (12 points, 4 each part)

Read the article from the Wall Street Journal at the end of the exam. “ERCOT” is not
defined in the article, but is the “Electricity Reliability Council of Texas,” which manages
the electricity supply to most of Texas.

1. Suppose that only marginal costs matter for production decisions. Given the marginal
costs discussed in this article, which type of power generator will always be part of the mar-
ket supply? And which type is only in the market supply when prices are high?

The cheapest form of power, in marginal cost terms, is wind at $45/megawatt hour. The
most expensive is nuclear at $150/megawatt hour. Thus, we’d expect wind to always be in
the market, and nuclear only when prices are very high.

Of course, this may not be true, because there is not always wind for power, and I think it
is difficult verging on impossible to start and stop a nuclear plant.

2. Re-phrase Joe Dominguez’s quote in terms of the language of externalities. Briefly discuss
a policy solution that could address his concerns.

Joe Dominguez is saying that nuclear plants produce no emissions, but that coal and gas
plants do. Thus, nuclear has no air pollution externalities, but coal and gas plants do.

We have multiple tools for dealing with externalities: Pigouvian taxes, tradeable permits
and quotas.

3. What must be true about old gas plants if new lower prices also “put pressure on older
[gas] facilities” (p.3) ?

It must be that older gas plants operate at higher costs than these new gas plants. Perhaps
there has been some improvement in technology that has enhanced the ability of plants to
extract energy from gas, or they have developed a technology that allows them to operate
with fewer workers or less expensive capital.
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B. Short Answer Questions (5 points each, except for question 4 as noted. 42 points total)

1. Name a publicly provided good that is not a public good. Explain why the good is at
least not entirely a public good.

• publicly provided good is a good provided by the government

• public goods are non-rival and non-excludable

• a good answer needs to name a good provided by the government and explain why it
is not non-rival and not non-excludable

2. Give two examples of factors that could shift the demand curve for a particular market.
Explain whether each factor shifts the curve inward or outward.

• number of consumers

• consumer income or wealth

• consumer tastes

• prices of other goods

3. Name a firm with market power and describe its source of market power.

Source of market power are

• “natural” monopolies

• switching costs

• product differentiation

• absolute cost advantages

• government barriers to entry

4 (7 points). Imagine an insurance firm that has 100,000 identical customers, each with a 1
2

percent likelihood of an accident in each period. This firm has to pay out $20,000 in case of
an accident, and charges consumers $10 each period. Are these premiums actuarially fair?
And is the insurer profiting, about to go out of business, or breaking even? Explain your
answer.

Premiums are actuarially fair if the amount paid to the insurance company (mb) equals the
likelihood of receiving the benefit (pb). In this question, pb = (0.005)(20, 000) = 100. The
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total amount paid to the insurance company is $10 = mb. In other words, pb > mb. On
average, the insurance company is paying out more than it is taking in and is going to go
out of business.

5. Define a negative externality and give an example, being careful about to whom this is
an externality. Explain why your example fits the definition.

A negative externality is a cost exerted on someone who is not part of an economic trans-
action. For example, the purchase of new mini boom boxes with which people walk around
poses a negative externality to me: I don’t like listening to music on the street. The person
making the music and the person buying the music (or the walker and the boom box com-
pany) are together having an economic transaction of which I am not a part.

6. Given an example of a moral hazard problem caused by insurance. Explain why it is a
moral hazard problem.

• A moral hazard problem is when a person who is insured behaves in a more risky
fashion when insured against the adverse outcome

• A good answer must relate this definition to your example.

7. Suppose that a perfectly competitive firm has a U-shaped marginal cost curve. Draw this
curve and the associated average variable cost curve. Note on your picture for which values
of Q the firm will produce.

See figure at end. This answer needs to include a U-shaped marginal cost curve that in-
tersects the average cost curve at its minimum. The firm will produce where P > AV C.
Because this is a perfectly competitive firm, P = MC, so that the firm will produce where
MC > AV C.

8. Suppose that the market for honeybees perfectly is competitive and is in equilibrium
with 500 producers. Now suppose that the price of producing honeybees falls (perhaps hives
become cheaper). If the 500 honeybee producers do not increase production, what should
happen to profits in the short and long run? In the long run, what happens to the number
of firms in the market and the equilibrium price? Why?

I made a mistake in crafting this question. It would have been clearer had I written “cost of
producing honeybees,” rather than “price of producing honeybees.” In response, I’ve graded
leniently, giving substantial credit to coherently argued answers.

If, in a perfectly competitive market, costs decrease and are not passed along to consumers,
firms will earn economic profits. However, in the long run, new firms will enter to bid down
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the price to marginal cost. The number of firms in the market will increase, and the price
will decrease to equal marginal cost, which is lower than the initial equilibrium price.

5 of 17 GWID/Birthdate:



C. Medium Answer Questions
(46 points, 15 points per question, one additional point for question 2)

1 (15 points total; 3 points each part) Market Power

Suppose that a firm with market power has a constant marginal cost of 50. It faces a market
demand of Q = 300 − 3P .

(a) What is the market equilibrium quantity? Draw a picture that shows this quantity.

A firm with market power sets MR = MC. For such a firm, marginal revenue is not eqal to
price. Instead, find marginal revenue given the formula in the book: MR = −2

3
Q + 100.

Set MR = MC, and find

MR = MC

−2

3
Q + 100 = 50

2

3
Q = 50

Q =
(50)(3)

2
Q = 75

(b) What is the market equilibrium price? Add this to your picture from part (a).

Find the market equilibrium price by plugging in the market equilibrium quantity into the
demand curve – not the marginal revenue curve! The firm could charge the price from the
marginal revenue curve, but it can also charge even more – and that even more is the price
it will charge.

So, at Q = 75, evaluate the demand curve:

Q = 300 − 3(P )

75 = 300 − 3(P )

3P = = 225

P = 225/3

P = 75

(c) Define producer and consumer surplus, calculate their value in this case, and note their
locations in your figure.

Consumer surplus is benefits that consumers receive for which they did not pay (“difference
between the amount consumers would be willing to pay and the amount they actually have
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to pay”); similarly, producer surplus is benefits that producers receive above their cost of
production.

See figure at end for the location of consumer surplus.

To calculate, CS = 1
2
(25)(75) = 937.5.

And PS = 25(75) = 1875.

(d) Is there a deadweight loss? If so, why? And how large is it?

Yes, there is a deadweight loss: when there is a firm with market power there are trades
that would have taken place in a competitive market that fail to take place. This DWL is
a triangle above the marginal cost curve. Its width is the trades that fail to take place. Its
height is the difference between the competitive equilibrium price and the equilibrium price
with market power.

Begin by finding the equilibrium quantity that would have occured in a perfectly competitive
market, or set MC equal to the demand curve. We know that MC = 50, so evaluate the
demand curve at a price of 50: 50 = −1

3
Q + 100, or Q = 150.

Given this, we can calculate DWL as = 1
2
(25)(75) = 937.5.

(e) Are consumers harmed by the presence of market power? Explain using the example of
this problem.

Consumers are harmed because the market equilibrium price is “too high” relative to the
competitive one, and the equilibrium quantity is “too small” relative to the market equi-
librium one. In a competitive market, consumers receive the entire surplus above the MC
curve. When the firm(s) has market power, consumer surplus is eaten up, partially by pro-
ducer surplus and partially by deadweight loss.
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2 (16 points, 3 each, except (d) which is 4) Production

Suppose that a carmel wafer firm’s long-run total cost curve is TC = 10Q2 + 6Q + 60, and
that the firm’s marginal cost curve is MC = 20Q + 6.

(a) Define fixed cost, and find fixed cost for this firm.

Fixed costs are the costs a firm has to pay whether it operates or not. Look at the total cost
curve: the firm has to pay $60 regardless of whether it operates. This is the fixed cost.

(b) Define and find average variable cost.

Average variable cost is the average non-fixed cost of the firm. Remember that total costs
are the sum of fixed and variable costs (TC = V C + FC).

Note that average cost is equal to total cost divided by Q:

AV C =
V C

Q

=
TC − FC

Q

=
10Q2 + 6Q

Q
= 10Q + 6

(c) Suppose that this is a perfectly competitive firm, and the market price is $106. How
much does the firm produce?

The perfectly competitive firm produces where MR = MC. For the perfectly competitive
firm, MR = P . In this case, P = 106, and MC = 20Q + 6. Therefore,

MR = MC

P = MC

106 = 20Q + 6

100 = 20Q

Q = 5

(d) Given that the firm knows how much it is going to produce (see part (c)), it needs to
decide how much capital and how much labor to use. Suppose that the production function
is Q = 1

2
KL, that the marginal product of capital is MPK = 1

2
L, and the marginal prod-

uct of labor is MPL = 1
2
K. The firm faces a wage rate of 12.50 and a capital rental rate

of 5. What is the firm’s optimal choice for the quantity of labor? And the quantity of capital?
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The firm’s production function is Q = 1
2
KL, and we know that Q = 5. We can therefore

write this function as 5 = 1
2
KL.

If the firm is minimizing costs (which it must be if it is maximizing profits), then

MPK

R
=

MPL

W
0.5L

5
=

0.5K

12.5
12.5L = 5K

L =
5K

12.5

Putting these two equations together, we can solve for K and L.

5 = 0.5(K)L

5 = 0.5(K)
5K

12.5
62.5 = 0.55K2

125 = 5K2

25 = K2

K = 5

Given K, we can find L: L = 5K
12.5

= 5(5)
12.5

= 2.

(e) Suppose that the firm decides to use another unit of capital. What can you say about the
marginal product of this additional unit relative to marginal product of the previous unit?
Why?

The marginal product of this additional unit is lower than the marginal product of the
previous unit. We assume that there is declining marginal product because when all other
factors of production are held equal, an additional unit of capital is not as productivity-
enhancing as the previous.
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3 (15 points). Public Goods

Suppose that Cathy and Dina both enjoy falafel. Cathy’s demand for falafel is QC =
100 − 1

5
P , while Dina’s demand is QD = 400 − 2P .

(a) Draw Cathy’s and Dina’s demand curves, labeling intersection points for all curves.

See figure at end.

(b) What is the market demand for falafel? Write an equation and draw a picture showing
this demand, labeling all intercepts.

We calculate the market demand for falafel by adding quantity demanded when both Cathy
and Dina demand falafel, and by using just Cathy’s curve when she is willing to pay and
Dina is not. We can therefore write

QM =

{
500 − 2.2P, if 0 < P ≤ 200

100 − 1
5
P, if 200 ≤ P ≤ 500

The two cases can also be written as

PM =

{
500/2.2 −Q/2.2, if 0 < Q ≤ 60

500 − 5Q, if 60 ≤ Q ≤ 500

(c) If the marginal cost of falafel production is $16 per ball (these are very very delicious
falafel), how many falafel balls will Cathy and Dina consume in total?

See figure at end. You should note that at a price of $16, both Dina and Cathy are demanding
falafel. Therefore, we find demand at a price of $16:

Q = 500 − 2.2P

Q = 500 − 2.2(16)

Q = 464.8

(d) Now suppose instead that Cathy and Dina’s demand curves are for smoke-free air. What
is the market demand for smoke-free air? Write an equation and draw a picture showing
this demand, labeling all intercepts.

See picture at end.

Note that smoke-free air is a public good.

Here both Cathy and Dina and interested in quantities of public goods between 0 and 100;
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only Dina would like more than 100 units of the smoke-free air (maybe she has asthma, and
Cathy does not).

We can therefore write

PT =

{
700 − 5.5Q, if 0 < Q ≤ 100

200 − 1
2
Q, if 100 ≤ Q ≤ 400

It is equivalent to write

QT =

{
700/5.5 − P/5.5Q, if 0 < P ≤ 150

400 − 2P, if 150 ≤ P ≤ 400

(e) If Dina paid $100 for 200 units of smoke-free air, would Cathy contribute any additional
funds? Why or why not?

First of all, Cathy doesn’t want 200 units of smoke-free air. She only wants, maximum, 100
units. Or, another way to think about this, at a price of $100, Cathy would like 80 units of
smoke-free air. If Dina is already buying 200 units, she doesn’t need to do anything to get
her optimal choice. Therefore, she would not pay anything.
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Name: Blank – for extra work
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