
Intermediate Microeconomics
Fall 2015

Problem Set 10
Due Lecture 12 in class on paper

1. GLS Chapter 16, Question 5

(a) See graph at end for picture of private marginal benefit and private marginal cost.

Find the equilibrium P and Q. To find the market equilibrium P and Q, set supply equal
to demand. This is equivalent to setting private marginal benefit equal to private marginal
cost.

MB = MC

20 − 0.1Q = 0.1Q

QMKT = 100

You can find the price as PMKT = 0.1QMKT = (1/10)(100) = 10.

(b) Find the social demand curve.

See page at end for pictures.

This curve is also known as the social marginal benefit curve, and SMB = PMB + EMB,
which we can re-write as SMB = (20 − 0.1Q) + (2 − 0.01Q) = 22 − 0.11Q.

(c) What are the socially optimal P and Q?

A benevolent Movie Czar would set SMB = MC, which yields

SMB = MC

22 − 0.11Q = 0.1Q

22 = 0.21Q

QSOC ≈ 105

At this price, the socially optimal market price is PSOC = 0.1Q = 0.1(105) = 10.5.

(d) What is the deadweight loss?

The height of the deadweight loss triangle is the area between the private marginal benefit
curve and the social marginal benefit curve, which is the EMB = 2 − 0.01Q at Q = 105.
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At Q = 105, the EMB = 2 − 0.01(105) = 2 − 1.05 = 0.95 The width of the deadweight loss
triangle is the trades that don’t occur in the private market equilibrium. In other words,
DWL = (1/2)(105 − 100)(0.95) = 2.375. See a detailed triangle in the pictures at the end.

(e) The government might do better, but you have to weigh the costs of the under-provision
in the private market relative to the costs of government provision. Alternatively, govern-
ment could offer a subsidy to movie theaters to compensate them for the unpriced services
they offer.

2. GLS Chapter 16, Question 8

(a) Is it fair?

This depends on your definition of equity. It is fair in terms of Q, but it may not be fair in
terms of cost.

(b) What if the costs vary by firm?

Again, the proposal is fair in terms of Q, but now clearly not fair in terms of cost.

(c) How would you split the burden of clean-up to do it at the lowest cost?

Make XL do all the clean-up – it has a much lower cost of pollution reduction.

(d, i) Between the two firms, the credits are more valuable to IPSP, since it has a higher
cost of abatement. Given this, IPSP will buy, and XL will sell.

(d, ii) Lowest price should be $50. XL would accept no lower price.

(d, iii) Highest price should be $100. IPSP would pay no more.

(d, iv) At present there are 60 total tons of pollution, and the planners want to reduce this
by 10 tons. IPSP will buy 5 permits from XL at a cost of between $50 and $100. XL will
clean up 10 tons of emissions.

(d, v) The answer here is the same as part (c), except that in the tradeable permits scheme,
XL gets rewarded for having lower costs.

3. GLS Chapter 16, Question 20

For (a), please also draw a picture of the individual and total marginal benefit curves.
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(a) Please see page at end for pictures.

Total marginal benefit for a public good is the total willingness to pay by all market partic-
ipants for a given Q. For Q ≥ 60, only Dash wants additional abatement, so demand above
or equalt to Q = 60 is Dash’s demand: MBT = 100 −Q.

For Q < 60, both Lilly and Dash demand abatement. We add up their willingness to pay,
so MBT = MBD + MBL = 160 − 2Q, Q < 60.

In other words

MBT =

{
160 − 2Q Q < 60

100 −Q Q ≥ 60

(b) Optimal level of abatement.

Does this optimal level of abatement intersection the first or second half of the demand
curve? You can try both and see if the resultant Q falls in the relevant range. I suspect that
this falls into the range where both Lilly and Dash demand.
Solve

MBT = MC

160 − 2Q = 2Q

160 = 40Q

Q = 40

(c) Ignored.

4. Public Goods

Name a good you have consumed in the past two weeks. Is it entirely a public good? Entirely
a private good? Or an impure public good? Explain why.

Public goods are non-excludable and non-rival. A good answer explains to what extent the
good you consumed is non-excludable and non-rival.
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