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Instructions

1. Answer all questions.

2. The exam will be graded out of 100 points. Points for each section and points for each
question are indicated on the exam.

3. Write legibly. Illegible exams cannot be graded.

4. 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.

5. Label all figures as needed.

6. 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.

7. Be concise.

8. 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.

9. Write your name on each page.
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A. Ripped From the Headlines (12 points)

Read the article from the Wall Street Journal at the end of the exam.

1 (6). Draw two pictures: (a) supply and demand for skyscraper glass during the Great Re-
cession, and (b) supply and demand for skyscraper glass now. What do your pictures imply
has happened to (i) demand for glass, (ii) supply of glass, and (iii) prices for skyscraper glass?

During the Great Recession, demand decreased and so did supply (both shrank from pre-
recession levels). Now demand has increased, but supply has not. Prices have increased
substantially.

See pictures at the end of this answer key.

Economists would not call this a shortage. Prices are high because supply is low.

• 1 point off, not fully explaining supply shifts

• 1 point off, no price information

• 1 point off, picture doesn’t show price increases

• 1 point off, supply curve moves wrong direction

• 1 point, something correct

2 (3). Name a fixed cost in the production of skyscraper glass, and explain why it is a fixed
cost.

A super big vat for producing glass is a fixed cost because you need the vat to produce any
amount of glass. Any other well-reasoned argument is acceptable.

• 1 point off, right answers, explanation is off

3 (3). Name a sunk cost in the production of skyscraper glass, and explain why it is a fixed
cost.

The glass that you have to chip out of the tank to get started again is a sunk cost. Once
you have been producing and you stop, you incur this cost and cannot resume or sell the
equipment to others without chipping it out – apparently at great cost.
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Other good answers included property taxes, electricity (inasmuch as you have already paid
the bill).

• 1 to 1.5 points off, assuming no alternative use of factory or land

• 1 point off, you do not acknowledge that sunk costs are sunk because you can’t recover
them

• 1 point, something true
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B. Short Answer Questions (40 points)

1 (5). Name two factors that influence supply, and briefly explain why they influence supply.

Factors that influence supply include costs, the ability to change production to another
product, the number of firms in the market, and government regulations (inasmuch as they
change costs). The answer here should not include “price,” as price moves you along the
supply curve, rather than shifting the curve.

Demand does not influence the shape of the supply curve. It influences the equilibrium price.

• 2 points off, one answer is incorrect

2 (5). Imagine Anne and Betsy. Anne likes apples a lot and bananas a little. Betsy likes
bananas a lot and apples a little. Draw two pictures, each with apples on the vertical axis
and bananas on the horizontal axis. In the first, draw Anne’s indifference curves. In the
second, draw Betty’s. Briefly explain why you drew them this way.

See pictures at end. Anne is willing to give up a lot of bananas for a little apples; Betsy the
reverse.

• 1 point off, picture is off, but explanation is good

• 3 points off, really off picture

• 1 point, something correct

3 (5). Define the income elasticity of demand for coffee. What is the sign of your income
elasticity of demand for coffee? Why?

The income elasticity of demand is the percent change in price given a percent change in
income:

ED
I =

%∆Q

%∆I
,

where Q is the quantity of coffee you consume, and I is your income.

For me, if my income increased, I would barely increase my consumption of coffee because
I don’t like it very much! So my income elasticity of demand for coffee is positive but very
very small.

Any similarly argued answer is acceptable.
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Many answers confused the income elasticity of demand with the price elasticity of demand.

• 2 points off, right definition, wrong explanation

• 1 point, something correct

4 (5). Which one the following two equations is the supply curve, and which one is the
demand curve? Explain your reasoning.

• Q = 1000/P

• Q = 10P

If you draw each line on P -Q axes, you will notice that the first equation has a negative
slope and the second has a positive slope. The line with the negative slope should be the
demand curve, since we think that demand curves almost always slope downward.

Alternatively, you could re-write the second equation into a y = mx + b form, where P is y
and Q is x. This would yield

Q = 10P

P = Q/10,

from which we can see that the slope (m) is positive (and b = 0).

You can re-write the first equation, Q = 1000/P , as PQ = 1000. Here you can see that if P
increases, Q must decrease, and if Q increases, P must decrease. In other words, there is a
negative relationship between P and Q, which is what we expect in a demand curve.

• 1 point off, somewhat wrong explanation

• 2 points off, right logic, wrong answer

• 3.5 points, right answer, no explanation

5 (5). Suppose that the price of butternut squash increases, and that the quantity of but-
ternut squash decreases. Further suppose that only supply or demand changed. Which
changed, and in which direction?

If S increased → prices fall, and Q increases. Not possible

If D increased → prices increase, and Q increases. Not possible.

If S decreased → prices increase, and Q decreases. Possible.
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If D decreased → prices fall, and Q decreases. Not possible.

6 (5). Can a firm display (increasing) economies of scale if it does not have increasing returns
to scale? Explain.

Increasing returns to scale imply economies of scale. Economies of scale do not imply in-
creasing returns to scale. Returns to scale measures whether, when inputs remain in a fixed
ratio but are doubled, whether output doubles. Economies of scale measures whether, when
total input cost is doubled, output doubles.

Therefore, yes, a firm can have economies of scale without returns to scale.

• 3 points, some right argument, wrong answer

• 1-2.5 points, wrong answer, some correct logic

• 3-4 points, right answer, some right argument

7 (5). Suppose the federal budget is fixed (meaning that it cannot be increased). What is
the opportunity cost of funding a policy that increases subsidies for affordable housing?

The opportunity cost of funding a new program in a world of fixed budgets is whatever
program you cut to deliver the new program.

8 (5). Name two goods you perceive to be substitutes and explain why they are substitutes
to you.

A good answer to this question must (a) explain what substitutes are, which is two goods
that, to you, have some interchangeability – which means that as the price of one goes up,
you consume the other – and (b) must give a well-reasoned example that is true for you.

• 1 point off, no mention of prices
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C. Medium Answer Questions (48 points)

1 (16). Consumer Optimization and Cost of Living

Phil’s utility function is U = XY , where MUX = Y and MUY = X. In Lancaster, Penn-
sylvania, Phil’s income would be $500, and the prices of good X and good Y are $5 and $5,
respectively. In Washington, D.C., Phil’s income would be $800, and the prices of good X
and good Y are $8 and $10, respectively.

(a, 4) Draw Phil’s two potential budget constraints in a graph, labeling axes and x- and
y-intercepts.

See pictures at end.

• 1 point off, small picture error

• 2 points off, big picture error

(b, 4) What is Phil’s maximal utility in Lancaster?

Set MRSXY = PX/PY to find optimal consumption, with prices as in Lancaster. This
implies that Y/X = 5/5. Solving for Y yields Y = X. Plug this into the budget constraint:
500 = 5X + 5Y , or 500 = 5X + 5X. This resolves to X = 50 and Y = 50.
Then find utility with the formula given: U = 50 ∗ 50 = 2, 500.

• 1 point, true statement that is not the answer

• 1 point off, not calculating U if everything else is correct

• 2 points, right equilibrium condition, without figuring out utility

• 2 points, right method, but slightly wrong set-up

(c, 4) What is Phil’s maximal utility in Washington, D.C.?

Again set MRSXY = PX/PY . This implies that Y/X = 8/10. Solving for Y yields Y = 0.8X.
Plugging this into the budget constraint (800 = 8X + 10Y ) gives 800 = 8X + 8X. Solving
for X yields X = 50. Then solve for Y (remember that Y = 0.8X) and find Y = 40.

Then find utility with the formula given: U = 50 ∗ 40 = 2, 000.
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Same grading scheme as (b).

(d, 4) Where should Phil live and why?

Phil should live in Lancaster. He gets more utility! His income is lower, but prices are
sufficiently lower to compensate.

You can actually see this from the picture you drew for 1(a): the Lancaster budget constraint
is farther from the origin (except for the x-intercept) than the DC one. Phil should never
be less happy in Lancaster than he is in DC. In fact, he will always be happier in DC unless
he prefers to consume only X. But we know that Phil gets utility from consuming both X
and Y (and no utility if he consumes only one good), so he is not likely to consume only X.

• 2 points, right answer, wrong logic

• 1 point, good logic, wrong answer

• 3 point, drawing right picture, without nothing that goods are complementary

• 2 points, wrong answer, right logic

• 1 point, some true statement that is not the answer
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2 (15). Firm production

Suppose the firm’s production function is Q = K1/3L2/3, where the MPK = L2/3

3K2/3 and

MPL = 2K1/3

3L1/3 .

(a, 5) If the rental rate of capital R = 30 and the wage rate W = 40, what is the cost-
minimizing capital-to-labor ratio?

We know that cost minimization occurs when MRTSKL = W/R. Rewriting, this is MPL/MPK =
W/R. Plugging in the prices, this becomes 2K/L = 40/30, or K/L = 2/3.

To minimize production costs, the firm uses two-thirds as much capital as labor.

• 4 points, right set-up, math error

• 1 point, right optimal condition

• 2 points, right optimal condition plus some work

(b, 5) If the rental rate of capital R = 35 and the wage rate W = 70, how many units of
labor and capital should the firm use to produce 12 units of output?

Again, the firm would like to minimize costs, and it does this when MRTSKL = W/R.
Rewriting, this is MPL/MPK = W/R. Plugging in prices, we find 2K/L = 70/35, which
resolves to K/L = 1, or K = L. Plug this relationship into the production function:
12 = K1/3K2/3 = K. This yields K = 12, and since K = L, L = 12.

• 1 point, some effort

• 2 points, part of right set-up

• 2 points off, substantive error in set-up

• 1/2 point, something related

• 1 point off, small math error

• 1 point off, right answer, wrong interpretation

(c, 5) Suppose that the government decides to subsidize capital so that R = 30, and also
suppose that the firm still believes it is optimal to produce 12 units. Would the firm likely
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increase or decrease its consumption of labor? Why?

If the price of capital declines, which is what the government is doing with its subsidy, we
expect that the firm should substitute toward capital and away from labor.

• 1 point off, right answer, some wrong logic

• 3 points, right answer, limited or incorrect explanation
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3 (17). Supply, Demand, Quotas and Cookies

The market for cookies is represented by the following supply and demand conditions:
QD = 1, 000 − 200P and QS = 400P − 200. P is price per box of cookies and Q mea-
sures boxes per day.

(a, 4) Solve for the equilibrium price and quantity and illustrate your answer with supply
and demand curves.

QD = QS

1, 000− 200P = 400P − 200

600P = 1, 200

P ∗ = 2

Given this answer, we can solve for Q∗ = 1, 000− 200(2) = 600.

(b, 4) Suppose the government places a quota on cookies of 500 boxes per day. Solve for the
equilibrium price and quantity and then use supply and demand curves to illustrate your
answer.

The equilibrium quantity is 500, by decree. How much are consumers willing to pay for 500
boxes? Plug this quantity into the demand equation:

500 = 1, 000− 200P

P = 2.50

See the picture at the end of the exam answers.

• 1 point off, something is wrong with picture

• 2 points off, make 500 equal to supply, not demand equation

• 1 point, something true

(c, 3) Calculate consumer surplus before and after the quota.

Consumer surplus before the quota is 0.5(5 − 2)(600) = 900. Consumer surplus after the
quota is 0.5(5− 2.50)(500) = 625.

• 1.5 points off, wrong after or before surplus
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• 1 point off, right formula, wrong numbers

• 1 point, something true

(d, 3) Calculate producer surplus before and after the quota.

Note that the supply curve turns vertical at a price of $1.75. You can find this price by
plugging 500 into the supply equation: 500 = 400P = 200, which implies P = 1.75.

Producer surplus before the quota is 0.5(2 − 0.50)(600) = 450. Producer surplus after the
quota is (2.50− 1.75)(500) + 0.5(1.75− 0.50)(500) = 687.50.

• 1.5 points off, wrong after or before surplus

• 1 point off, right formula, wrong numbers

• 1 point, something true

(e, 3) Calculate the deadweight loss from the quota.

Total surplus before the quota is $1,350 (= PSbefore + CSbefore). Total surplus after the
quota is $1,312.50 (= PSafter + CSafter).

The deadweight loss is therefore 1, 350− 1, 312.50 = $37.50.

Alternatively, you can calculate the area of the deadweight loss triangle. It is 100 units wide
(600-500) and 3/4 units tall (2.5-1.75). Therefore, DWL = (0.5)(100)(.75) = 37.50.

• 1.5 points, right formula, wrong numbers
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A typical high-rise office tower can need hundreds of thousands of square feet of metal-framed glass panels. A

Brookfield Property under construction in New York City. PHOTO: BEBETO MATTHEWS/ASSOCIATED PRESS
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New Hudson Facades is a glass-making business that is an offshoot of real-estate developer Related Cos.,

which teamed up with a specialty-metal manufacturer so as to ensure a supply of glass panels. PHOTO: ROBBIE

WHELAN/THE WALL STREET JOURNAL

TOP LOGISTICS NEWS

Get the latest logistics and supply chain news and analysis via an email newsletter. Sign up here.

(http://www.wsj.com/public/page/email-setup.html?sub=365)
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New Hudson Facades is producing mockups for the panels set to go on the Manhattan building. PHOTO: ROBBIE

WHELAN/THE WALL STREET JOURNAL
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