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Instructions

1. Write your name on page .

2. Write your GWID on each page.

3. Answer all questions.

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

5. Write legibly. Illegible exams cannot be graded.

6. 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.

7. Label all figures as needed.

8. 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.

9. Be concise.

10. 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.

For marking purposes only
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A. Ripped From the Headlines (9 points)

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

1 (2). Assume you can consume mobile phone data and one other composite good called
“everything else.” Draw a picture of your budget constraint before and after the price in-
crease in mobile phone data. Label the relevant lines and axes.

The total amount of EE you’re able to consume – if you consume nothing else – should
be unchanged. The total amount of mobile phone data you can consume – assuming you
consume nothing else – should be smaller.

See picture at end.

2 (2). If the anecdotes at the beginning and end of the article are true, are eating out and
mobile phone service complements or substitutes? Explain why.

As people consume more mobile phone service, they eat out less. This suggests that they
are substitutes.

3 (5). Suppose that incomes increase by same amount as the “household expenditures”
referenced in the middle of the article. Using the value of the change in telephone service
consumption in the same paragraph, make a reasoned guess as to whether telephone services
are a normal, inferior, or luxury good.

The income elasticity of demand is defined as

EI =
%∆Q

%∆I

When EI < 0, the good is inferior. When 0 < EI < 1, the good is a normal good, and when
EI > 1, the good is a luxury good.

The numerator is the percent change in telephone services. You know that the value of the
change from 2007 to 2011 was $116, but you don’t know the initial value of telephone service
consumption before this change. Similarly, you assume that household income increased by
$67, but you don’t know the original level of household income. Therefore, you can write

ED =

116
initial telephone consumption

67
initial income
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It seems very likely that the numerator here is larger than the denominator (because the
initial income should be much larger than the initial telephone consumption). If this is true,
mobile phone data is a luxury good.
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B. Short Answer Questions (40 points, 5 points each question)

• need an income and substitution effect question

1. Give two examples of things that could shift the supply of apples, and explain which way
each shifts the supply curve and why.

We discussed a variety of potential factors that can shift the supply curve:

• suppliers’ cost of production

• the number of sellers in the market

• sellers’ outside options

More sellers: Many new apple farmers enter the market. This is likely to shift the supply
curve outward.

Bad weather: Bad weather for apples (maybe too much heat?) should shift the supply curve
inward.

Any reasonably argued answer is acceptable.

Price is not a correct answer to this question, as changes in price move you along the demand
curve.

2. You are a person who really likes chocolate and somewhat likes bananas. Draw indiffer-
ence curves for these preferences, putting chocolate on the horizontal axis and bananas on
the vertical axis, and explain why your curves look the way you’ve drawn them.

See the picture at the end. You’re willing to give up a lot of bananas for some chocolate, as
the curves at the end describe.

3. If your utility function is U = 5XY 8 are X and Y complements or substitutes? Explain.

Given this utility function, X and Y are at least complementary. If you consume no X, you
get no utility. If you consume no Y , you get no utility. Furthermore, additional Y enhances
the utility you get from X, and vice versa.

However, as your consumption of Y increases, with X held constant, your utility increases,
suggesting that there is some substitutability between X and Y .

A good answer points out both of these features.
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4. Suppose that the equilibrium price of iron ore falls and the equilibrium quantity of iron
ore increases. Assume that only supply or demand changed. Which changed? Explain your
answer.

There are only four possible pairs of outcomes:

• If S increased → prices fall, and Q increases. Possible

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

• If S decreased → prices increase, and Q decreases. Not possible.

• If D decreased → prices fall, and Q decreases. Not possible.

5. The elasticity of supply of chocolate is 0.2. If price increases by 5%, how much more
chocolate will suppliers make?

Es =
%∆Q

%∆P

0.2 =
%∆Q

0.05
%∆Q = (0.2)(0.05)

%∆Q = 0.01

Chocolate suppliers will increase production by 1% in response to a 5% price increase.

6. A Congressional Joint Committee on Taxation report states that “... CBO updated its
distribution methods to reflect that a portion of the corporate income tax is borne by labor.
The CBO now allocates 75 percent of corporate income taxes to capital owners and 25 per-
cent to labor in its long-run estimates.”1 Explain what this means.

This means that whenthe corporate tax changes, the Joint Committee on Taxation say that
three-quarters of the incidence falls on shareholders, and one-quarter on workers. That is,
if there is a $100 million tax cut, owners of capital will receive $75 million, and workers $25
million.

Some answers correctly pointed out that capital owners must be more inelastic than workers.

Note that this split is not a legislative choice. This question is focused on the economic
incidence of the tax.

1http://www.actontaxreform.com/wp-content/uploads/2013/10/JCT-Report-10-16-13.pdf
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7. If your demand curve is Q = 600− 100P , how many peaches do you want when the price
is $6?

Plug in P = 6, and you find that Q = 600− 100(6) = 0. You want no peaches at P = 6.

8. Define the diminishing marginal utility of consumption of a good, and describe it in action
for something you consume.

Marginal utility is the increase in happiness (utility) experienced with the consumption of an
additional unit of the good. We usually assume diminishing marginal utility, which implies
that you get less happiness from each additional unit of the good consumed. In math, we
can write

MUx,x=5 < MUx,x=4 < MUx,x=3 . . .

For me, I certainly have diminishing marginal utility of Werther’s Carmels. The first is great,
the second is somewhat less so, and by the fifth I am somewhat grossed out.

6 of 20 GWID:



C. Medium Answer Questions (52 points, each sub-point worth 4 points)

1 (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. The variable P is price per box of cookies
and Q measures 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.

(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.

(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.
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(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.
(f, 3) Define deadweight loss and explain why a policymaker should care about it.

Deadweight loss is the total loss in welfare (consumer + producer surplus) lost when the
market fails to reach equilibrium, usually due to some type of external limitation from
government. Policymakers should care about this because it is the direct cost of the policy.
Policymakers should compare what they consider the gains of the policy to this loss in social
welfare.

8 of 20 GWID:



2 (17). Consumer Optimization

Suppose that Seema’s budget constraint is 75 = 10X + 4Y .

(a) Draw the budget constraint, labeling the axes and intercepts. Put X on the horizonal
axis and Y on the vertical axis.

See the picture at end.

(b) What is the slope of this budget constraint?

The slope of this budget constraint is the rise over the run. If you’ve calculated the intercepts
correctly in part (a), you can solve for this slope directly:

slope =
rise

run

= −75/PY

75/PX

= −PX

PY

= −10

4
= −2.5

(c) Can Seema afford 4 units of good X and 10 units of good Y ?

If Seema wanted to buy 4 units of X and 10 units of Y , she would need to spend 4(10) +
10(4) = 80. Her total income is $75, so she can’t afford this combination of goods.

(d) Draw an indifference curve on your picture from (a) (or repeat the picture) such that
Seema is consuming optimally. What is the MRS at this point?

The indifference curve that you draw should be tangent to the budget constraint. When
Seema is consuming optimally, it must be the case that MRSXY = PX

PY
. We don’t know

MRSXY , but we do know that the ratio of the prices is 10
4

= 5
2

= 2.5, so we know that
MRSXY = 2.5.

(e) Now assume that for Seema, X and Y are perfect complements in a 1 to 1 ratio. Draw a
new picture and add the indifference curve showing Seema’s optimal consumption in this case.

If X and Y are complements in a 1:1 ratio for Seema, then she prefers to consume exactly
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the same amount of X and Y , or X = Y . What is the most X and Y she can consume
such that X = Y ? To answer this, you combine two equations: we know that X = Y and
75 = 10X + 4Y .

I can rewrite as

75 = 10X + 4Y

75 = 10X + 4X

75 = 14X

X = 5.35

Alternatively, I could have written

75 = 10X + 4Y

75 = 10Y + 4Y

75 = 14Y

Y = 5.35

See the picture at the end for Seema’s indifference curve.
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3 (17). Taxation and Unhappiness

Suppose that the market for solar panels is characterized by demand, Q = 400 − 10P and
supply Q = P + 26.

(a) What is initial equilibrium price and quantity? Draw a graph, showing this point, and
clearly labeling axes and the equilibrium.

See the full graph here: https://www.desmos.com/calculator/5fxbtbzdxs. Remember
that P is on the vertical axis, and Q is on the horizontal axis. The initial equilibrium is
P = 34 and Q = 60.

To solve, I write

400− 10P = P + 26

400− 26 = 11P

374 = 11P

P = 34

And we can solve for Q = P + 26 = 34 + 26 = 60.

(b) Suppose that the government levies a tax of $22 per unit on solar panels, where the
statutory incidence falls on producers. Find the new relevant equation, and add the new
curve to your picture.

Because producers mail the tax check to the government, their curve is affected.

You can find the new supply curve one of two ways. The first is to recognize that this
tax shifts the supply curve upward by $22 – it increases by $22 the price of each unit. If
you write the supply curve in terms of P , you can add $22 to increase the y-intercept, or
P = Q− 26 + 22 = Q− 4.

Alternative, you can recognize that the after-tax price along the new supply curve is equal
to the before-tax price plus 22: Pat = Pbt + 22. Therefore, we can write Q = Pbt + 26, or
Q = Pat − 22 + 26 = Pat + 4.

Bottom line: the new supply curve is P = Q−4, or Q = P +4, and either form is acceptable.

(c) What are the new equilibrium price and quantity?

The new equilibrium is P = 36, and Q = 40.
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You find these by setting the new supply curve equal to the old demand curve:

400− 10P = P + 4

396 = 11P

P = 36

And then plug this P into the supply or demand curve: 400− 10(36) = 400− 360 = 40.

(d) What is the consumer burden? and the producer burden?

The price increased by $2. Consumers are worse off due to this increase in prices and pay
no taxes. Therefore, the consumer burden is $2. Producers are paying taxes of $22 per unit,
and benefiting from only a $2 increase in prices. Producers’ burden is therefore $20. Net
burden – consumer burden plus producer burden – is $22.

(e) Which burden is larger? Explain why.

The producer burden is substantially larger than the consumer burden. If you examine the
supply and demand curves, you see that supply is more inelastic than demand. The inelas-
tic party bears the burden of taxes. We can interpret from this that producer behavior is
more fixed (at least in the short run) than consumer behavior. Perhaps this is because the
producer can’t make things other than solar panels, which consumers have other electricity
options.
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Name: Blank – for extra work
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