
BEE2002 Microeconomics
Examination Paper May/June 2003: Solutions.

Section One

1.1 Budget

There are two goods: x1 and x2. The price of good 2 is always twice the price
of good 1. To purchase 2 of x1 and and 3 of x2 it will cost you 24 pounds. How
much would it cost you to purchase 10 of x1 and 1 of x2?
p2 = 2p1 and p12 + p23 = 24. Solving gives us p1 = 3 and p2 = 6. Thus the

answer is 36.

1.2 Returns to Scale

Two firms I and II face the following total cost structures. Assume that each
production technology involves only one input. Describe each firm’s technology
in terms of increasing, decreasing and constant returns to scale.
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Average costs is going up in firm I and going down in firm II. Thus firm I is
decreasing returns to scale and firm II is increasing returns to scale.

1.3 Adding Costs

Exeter Motors (EM) produces cars with two plants: one in St. Thomas and the
other in Exwick. If EM produces cars only in St. Thomas, its costs are c(y) = y3

(where y is the number of cars produced). If EM produces only in Exwick, its
costs are c(y) = 4y3. What is the costs of EM of producing y cars?
Marginal costs should be the same so 3y21 = 12y

2
2. This means y1 = 2y2 and

joint costs are (2y/3)3 + 4(y/3)3 = 4y3/9.

1.4 Cost Functions

A company has production technology y = x1+
1
2
min{x1, x2}. How much higher

must w2 be than w1 in order for the cost function to be c(y) = w1y? Explain.
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1.5 Demand

Ann has utility function u(x1, x2) = x41x
2
2. What is Ann’s demand for good x1

as a function of prices and income? (Derive this from the consumer’s problem
rather than just use a formula.) If price of good 2 doubles, what should happen
to the price of good 1 for this demand to remain unchanged? If the price of good
1 doubles, what should happen to income such that the total amount spent on
good 1 remains unchanged?
One should derive the demand by using the FOC of MRS = −p1/p2. This

yields x1 = 2/3 ·m/p1. Price p2 doesn’t affect demand and price p1 doesn’t affect
total spend which is always 2/3 of income.

1.6 Homothetic

Shirley has utility function u(x1, x2) = x
3
1+x2. We want to show that this utility

function is not homothetic. Let us choose our initial bundles a = (1, 0) and
b = (0, 2). Now complete the rest on your own. Make sure you write down a
definition of homotheticity.
Choose k = 2 and u(a) < u(b) but u(2a) > u(2b).

1.7 Bundling

Reed Hall has decided to open a fast food outlet for faculty.
Burger Fries Cola

Dieter $6 $4 $1
Dan $3 $6 $.5
Gareth $0 $0 $1
They must charge everyone the same price and they want to maximize rev-

enues (they aren’t going for profit).
(i) What would they charge for each item separately?
(ii) What would they charge if they decided to bundle a burger and fries together?
(iii) What would they charge if they decided to bundle all three together?
(iv) What is the revenue maximizing decision?
(i) Either 3 or 6 for the burgers, 4 for fries and 1 for cola. (ii) 9. (iii) 9.5.

(iv) 9 for burgers and Fries and 1 for Cola making revenue of 20.

1.8 Collusion in Auctions

You are trying to sell your big screen TV. There are 3 bidders: Al, Bob and
Chris. Al values it at $700, Bob values it at $600, and Chris values it at $500.
Assume bidders do not collude and do not know each other’s valuation. If you
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run an English auction, who is going to win and at what price will they pay? If
Al and Bob got together and decided to collude they can do. Let us say, that
you have a new strategy to counter-act collusion. It is to enter what is called a
shrill bidder that would submit dummy bids to drive up the price. What should
be your strategy if you know everyone’s valuations?
Al wins it at 600. With collusion Al and Bob will agree to let Al win at 500

with Al paying off Bob. The shrill bidder should bid up to “almost” 700.

1.9 Pareto Optimality and Envy Free

There are two goods: cookies c and toys t. Joel has utility min{c, t} and Emanuel
has utility c+ t. There are 2 cookies and 2 toys to divide between them and for
simplicity assume that each cookie and toy must be assigned (no free disposal).
(i) What are the feasible allocations?
(ii) What are the Pareto Optimal allocations?
(iii) What are the envy-free allocations?
(iv) Are there any allocations that are both envy-free and Pareto Optimal?
(v) Are there any allocations that are envy-free but not Pareto optimal?
(i) There are 9 possibilities. (ii). Just with Joel getting (0,0) (1,1), (2,2). (iii)

The ones with Joel getting (1,1), (2,0), (0,2). (iv) (1,1). (v) (2,0) and (0,2).

Section Two

2.1 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 parameter

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?
If v is the parameter of the person indifferent to signing up then the number

signing up is n = 1000− v. The fraction is f = n/1000. Then 30 = 9 + (1000−
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n) ∗n/1000. This has solutions n = 300 and n = 700. The threshold is 300. The
success equilibrium has n = 700. The failure is n = 0.

2.2 The Hair-Cut Game

Bill and Ted are about to graduate from high school. They decided to do some-
thing wild and get crazy haircuts for the last day of school. The problem is that
they live across town and have no way of knowing what the other has decided.
They concluded that getting haircuts would be most bodacious and give utility
of 4 to each. This would improve their standard utility of 1 each. Bill got to
thinking further and determined that if Ted didn’t get a haircut it would suck
and he would get utility 0. Ted, however, thinks it would be excellent and get
utility 2. Ted also determined that if Bill didn’t get a haircut and he did it would
suck and he would get utility 0. Bill, however, thinks that case would be excellent
and get utility 2.
(i) Model this as a game by writing its normal form.
(ii) Are there any pure-strategy equilibria of the game? Please explain why or
why not for each possibility.
(iii) Are there any mixed-strategy equilibria of the game? If yes, give the equi-
librium. If no, please explain.
This is a Stag-Hunt Game with two pure and one mixed equilibrium.

2.3 Oligopoly

Firm A has better quality and consumers are willing to pay 1 pound more for its
product than Firm B’s product. The inverse demand curves are given as follows:
pA = 6 − (qA + qB) and pB = 5 − (qA + qB). Assume both firms face constant
marginal costs of one.
What is the Cournot-Nash equilibrium? What is the Stackelberg equilibrium

if firm A goes first? What is the Stackelberg equilibrium if firm B goes first?
Firm A maximizes (pA − 1)qA. Firm B maximizes (pB − 1)qB. FOCs are

5− qB − 2qA = 0 and 4− 2qB − qA = 0. Solving yields qA = 2 and qB = 1. When
A goes first, Firm A maximizes (5− (qA + 2− qA/2))qA. This yields qA = 3 and
qB = 1/2. When B goes first, Firm B maximizes (4− (qB +2.5− qB/2))qB. This
yields qB = 1.5 and qA = 1.75.

2.4 Tickets

Person A B C D E F G H
Reservation Price 40 25 30 35 10 18 18 5

The Exeter Cup is playing in town. Plot the demand for tickets using the
above data. The Exeter City owner, Uri Geller, wants a sell-out. If the supply is
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5 tickets, what would be the highest price that assures a sell-out? Which of the
people will get tickets? Is this the same as a competitive equilibrium?
Let us say person H is a ticket scalper. He buys up all the tickets and then

limits the supply as to make a profit. How much can he make if he can’t tell
people with high reservations from people with low reservations? How much can
he make if he can tell exactly how much a ticket is worth to each person? What
happens to efficiency in these cases?
For the plot remember to sort from highest to lowest. Price should be 18.

It is the same as the competitive equilibrium. The scalper would buy up all the
tickets at 18 and sell only 4 at 25 (and perhaps go to the game). If he can tell
the difference he would sell them all at the reservation value and it would be fully
efficient.
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