
Microeconomics 2004-2005: Exercise 3

3.1 Compensation and Prices

The residents of Springfield consume only Pork chops x and Coca-Cola y.
The utility function for the typical resident is given by u(x, y) =

√
x · y.

In 2000, the price of pork chops was $1 each; Cokes were also $1 each. In
2001, foot and mouth disease hit Springfield and the price of pork chops rose
to $4. Income in Springfield was $80 for 2000 and $120 for 2001. What was
utility in either year? How much extra income must be given to a resident
in the worst year to increase his utility to the utility of a resident in the best
year? How much income must be taken from a resident in the best year to
decrease his utility to the utility of a resident in the worst year?

3.2 Compensation

Ari lives in London and has utility min{x1, x2}. Each good costs 1 pound
and Ari has an income of 12 pounds. Suddenly, the price of good x1 doubles.
The government wants to return Ari to his old utility by giving him free x2
goods. How many should they give to him? The government decides that
this is too expensive and instead decides to tax Todd who lives in Exeter
who has the same utility as Ari but didn’t have a price increase. How much
do they need to tax Todd so that he has the same utility as Ari without any
government help?

3.3 The Big Ball

Students like to go to the Exeter Ball depending upon how many other
students go there. Tickets cost $32 a piece. There are 1000 students indexed
by i from 1 to 1000. Student i has value vi = i. Student i has utility (in
pounds) for going to the Ball of vi · n

5000
, where n is the total number of

students going to the Ball.
(i) If everyone believes n = 500, which students will be willing to go to the
ball?
(ii) What is the threshold number of tickets sold above which it will be a
success and below which it will be a failure?
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(iii) What is the equilibrium of tickets sold if the ball is a success?
(iv) What is the equilibrium of tickets sold if the ball is a failure?

3.4 HBO

Home Box Office is a pay-TV service that is based in the US. After showing
only movies they decided to increase subscribers by introducing shows such
as Sex and the City and the Sopranos.
A person enjoys a show for its quality and whether they can talk about it

next to the water cooler the next day at work. Given that someone has seen
the show, the probability that one can talk about it f is just the number of
people who have seen the show divided by the total number of people.
We index the possible viewers by i (from 1 to 1000). Viewer i has para-

meter vi where vi = i. Viewer i values subscribing to HBO 9 +
vi
10
· f . Note

that 9 is the value of HBO from the sheer quality. The price charged for
HBO is 30.
(i) If everyone believes f = .4, which people will subscribe to HBO?
(ii) What is the threshold number of subscribers above which HBO will be a
success and below which HBO will be a failure?
(iii) What is the equilibrium number of subscribers if HBO is a success?
(iv) What is the equilibrium number of subscribers if HBO is a failure?

3.5 Returns to scale

A production technology y = max{x− F, 0} has a huge fixed cost and then
constant returns to scale. Does the production technology exhibit decreasing,
constant or increasing returns to scale?

3.6 Returns to Scale

The production function y = max{√x − F, 0} is a technology with a huge
initial fixed cost and then declining marginal costs. Describe the returns to
scale characteristics of this production technology?
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3.7 Returns to scale

A production technology is x
1/3
1 xa2 where a > 0. For which values of a is this

production constant, increasing, decreasing in returns to scale?

3.8 Returns to Scale

A firm is facing the production function of one input as displayed in the
diagram. Describe where its technology is increasing, decreasing and constant
returns to scale.
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3.9 Revenue Maximizing

The revenue maximizing price of D(p) is $14. What is the revenue maximiz-
ing price of 2D(p)?

3.10 Factor Demand

A profit-maximizing competitive firm uses just one input, x. It produces
y = 8

√
x. The price of output is 16 and the price of input is 8, what is the

factor demand?

3.11 Prices and Profits

In March, the Northcott Theater announced that it received a large grant
from the government. In the announcement, they said that as a result of this
grant, they will not raise ticket prices that was otherwise planned. Do you
agree or disagree with this policy? Explain in detail.

3


