
Microeconomics 1st Period Exam Solution Topics

Group I

The country Ecoland produces cleaning environment, e, and transporta-
tion, t. As the result of a survey, Ecoland’s President concludes that pref-
erences in the country can be described by the following utility function:

u(e, t) = 3e+ t

(i) Write down the demand functions for environment, e, and transporta-
tion, t, in Ecoland, assuming that the unitary prices for e and t are pe
and pt, respectively, and M is the budget available. (1,5 points)

MRSe,t = MUe

MUt
= 3⇒ (Constant MRS) Perfect substitutes.

e(pe,pt,M) =


M
pe

if 3 > pe
pt

αM
pe

or
[
0, M

pe

]
if 3 = pe

pt

0 if 3 < pe
pt

, (1)

t(pe,pt,M) =


0 if 3 > pe

pt

(1− α) M
pt

or
[
0, M

pt

]
if 3 = pe

pt
M
pt

if 3 < pe
pt

, (2)

Common Mistakes:

1. Comparing MRSe,t with pt
pe

or the reverse.

2. Strange ”demand functions” of e depend on t or the reverse.

(ii) What is the optimal choice of e and t for pe = 2 and pt = 1, for a total
budget of M = 60? (1 point)

From the demand functions, Ecoland only consumes e. The optimal choice is:(
eI , tI

)
= (30, 0)

(iii) After the tragic earthquake in Japan, the people of Ecoland sent a
big load of equipment to help cleaning the environment in that coun-
try. However, this has increased the price of cleaning environment at
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home, to p′e = e4. What is the optimal choice at the new prices? (1
point)

Consume only t.
(
eF , tF

)
= (0, 60)

(iv) Find analytically and graphically the income and substitution effects
a la Hicks for the increase in the price of e (iii above). (1 point)

CV Hicks →The amount of subsidy in order to have the initial utility level at
the new prices.

The initial utility level: u(30, 0) = 90.

At new prices, Ecoland chooses to consume only t. 90 = M ′

pt(=1)
⇒ M ′ =e90.

CV (Hicks) = 30.
(
eINT , tINT

)
= (0, 90)

Substitution Effect = eINT − eI = 0− 30 = −30

Income Effect = eF − eINT = 0− 0 = 0

Graph: please see the lecture notes 7, slide number 14. (x1 is e, x2 is t)

Common Mistakes:

1. Finding the Slutsky (bundle)

2. Reasoning: there is no substitution effect with perfect substitutes. See part
vi)

3. Argue effects with the changes on t.

(v) The President does not want people to suffer from high cleaning envi-
ronment prices, so he suggested granting a subsidy to his people. How
much should be the amount of the subsidy such that the initial level
of cleaning environment, that is, before the increase in prices, can be
chosen after prices have increased? How do you call this subsidy in
microeconomics terms? What would be the optimal choice after the
subsidy? Explain. (1,5 points)

CV Slutsky →The amount of subsidy in order to have the initial level of e
(bundle) at the new prices.

M ′ = p′ee
I + ptt

I ⇔M ′ = 4x30 + 0 = 120. CV (Slutsky) = 60.

Ecoland only consumes t at the new prices, the optimal choice after subsidy is:(
eH , tH

)
= (0, 120)

2



Common mistakes:

1. Given price subsidy of exact increase in pe. Granting subsidy refers money.

2. Keep working with Hicks.

3. Lump-sum subsidy.

(vi) Compare the magnitudes of the subsidies in (iv) and (v). Present an
example in which the relation found between the two subsidies does
not hold and explain briefly. (1 point)

CV (Slutsky) = 60 > 30 = CV (Hicks). CV (Slutsky) over-compensates the
people, since they don’t even choose the initial bundle after the subsidy.

The example that this relation does not hold would be as a result of the price
increase in pe such that p′e < 3. Say for instance, p′e = 2, 5. In this case, the
people of Ecoland continue to consume only e, but less because of the price
increase. There is no substitution effect, since they don’t substitute e with t
after this price increase. The only effect is the income effect.

Note: Answers referring no substitution effect or perfect complements got ”al-
most” full points.
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Group II

1. Suppose a perfect discriminating monopolist faces the following mar-
ket demand

P = 100− 10Q

where P represents the market price, Q the aggregate quantity, and
the total cost is given by TC = 20Q+ 10.

(i) How much does the monopolist sell? (1 point)

100− 10Q = 20⇔ Q = 8

Common mistake: Solve the question as if the monopolist could only charge
a single price and could not do perfect discrimination of prices.

(ii) How much does the monopolist earn? (1 point)

Π = PS − FC =
(100− 20)× 8

2
− 10 = 310

Common mistake:

• Given that the answer in (i) is Q∗ = 4, the profit is Π = P ∗Q∗ −
TC(Q∗). This is wrong, the profit for the perfect discriminating mo-
nopolist would be all the area between the demand function and the
marginal cost curve until Q∗ = 4 minus the Fixed Costs.

• Say that Π = PS.

• Says that, since Q = 8, then P = 20 and π = −10.

(iii) What is the maximum per-period license fee the government
could charge the firm and have the firm still stay in business?
Illustrate graphically. (1 point)

The profit after the application of the licence fee has to be at least −10
(-FC) to guarantee that the firm stays in business. Hence, the maximum
per-period licence fee is PS = Π + FC = 320.

Common Mistakes

• Says that licence fee is equal to Π or equal to ΠPD−ΠOrdinary monopolist.

• Forget graphical representation or draw a graph without specifying
the proposed licence fee.

4



2. During the Iran-Iraq war, the same arms merchant often sold weapons
to both sides of the conflict. Suppose a French arms merchant has
a monopoly of air-to-sea missiles and is willing to sell them to both
sides. Iraq’s demand for missiles is P = 400 − 0.5Q, and Iran’s is
P = 300−Q, where the price P is in millions of $US.

(i) Identify precisely the type of market described above. (0.5 points)

The type of market described above is a monopoly which undertakes a
third degree price discrimination.

Common Mistakes

• Say that it is first degree or second degree price discrimination.

(ii) If the marginal cost of producing missiles is MC=Q, what price
should be charged to each country? Illustrate graphically. (1.5
points)

The problem of the monopolist can be formalized as

max
q1,q2

(300− q1)q1 + (400− 0.5q2)q2 − TC(q1 + q2)

The first order conditions imply that MR1(q1) = MR2(q2) = MC(q1 + q2),
i.e.

300− 2q1 = q1 + q2

400− q2 = q1 + q2

The solution of this system yields q1 = 40 and q2 = 180. This implies that
p1 = 260 and p2 = 310. Graphically,
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18th Lecture, 2010 

3.2. Monopoly with different markets: 

third-degree price discrimination 

• Graphical solution: 

• Buyers cannot trade among themselves, that is, buying at 

a low price from one source and reselling at a higher price 

(ie, arbitrage is impossible)  
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Common Mistakes

• Solve separately the problem for each market. If you solve the prob-
lem like this, you are considering that you have two monopolists, each
supplying one of the markets. This is not third degree price discrimi-
nation.

• Consider that the cost of producing q1 does not depend on the quan-
tity q2. This is wrong, because the marginal cost for the monopolist
depends on the total quantity produced.

(iii) Under what circumstances would this pricing policy would not
work? Why? (1 point)

This pricing policy would not work if resale/arbitrage is possible. In this
case, an arbitrager could buy the good in the low price country, and sell it
for a higher price (but still below the price set by the monopolist) in the
high price country, making a profit. Consequently, the monopolist could
not sell the good in the high price country.

3. Imagine now that firm Explode, producer of fireworks in Portugal, is
a family business, owned by two brothers. This firm has enjoyed a
monopoly for decades, but recently a family dispute has broken the
firm in two, one for Pedro and the other for António. Assuming that
the market demand for fireworks is

P = 140−Q

and that they still have the same marginal costs, MC = 20,

(i) How much profit has the family lost because of the recent dispute,
assuming that each one takes as given the amount produced by
the other?
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Family together: Monopoly (or collusion)

maxQ π
m = (140−Q)Q− 20Q− FC (FC can be assumed zero)

FOC: MR=MC⇔ 140− 2Q = 20⇔ Q = 60⇒ P = 80

πm = 80x60− 20x60 = 3600

Family dispute: Cournot

Antonio’s Problem:

maxqA π
A = (140− qA − qP )qA − 20qA

FOC: MR=MC⇔ 140 − 2qA − qP = 20. The best-response (reaction)
functions of Antonio and Pedro (since their problem are symmetric) are:

qA(qP ) =
120− qP

2

qP (qA) =
120− qA

2

Substituting one to another or equating qA with qP , since they are sym-
metric (this can be done only after finding reaction functions), gives

qA = qP = 40⇒ p(Q = 80) = 60

πP = πA = 60x40− 20x40 = 1600. In sum, πs = 3200.

Family loss: πm − πs = 400.

Common Mistakes:

1. Not comparing costs. Costs are different, since the amounts chosen to
produce are different.

2. Writing the problems wrong in variety of ways.

(ii) Imagine now that the dispute became more serious, and the two
brothers were involved in a price war. What would be the out-
come of this war for the family? Has the family lost? Are there
winners? Explain.

Bertrand Model:

Each one has incentive to set a price slightly less than the other in order
to get all the demand for themselves. Because of this, both simultaneously
lower their prices until their MC. Since they have the same MC, both set
P = MC = 20. Each produces 60 units (120 in sum) and have zero profits.
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They lose all the profits. However, there are winners in the problem! The
consumers. They receive all the surplus now.

Common mistake:

1. Assuming that it is a sequential game or a leader and etc and solve
different problems.

(iii) Represent graphically the different equilibria. How do you call
each one of them?

First is Cournot-Nash, the second is Bertrand Model.

Graph should have price and quantity on the axes with the relative price
and quantities found above.

Group III

There are firms providing food at NOVA: the main Canteen and the restau-
rant at the Parking lot. They choose the price for their fixed menu, which
can be either high or low. The following tree represents the (simultaneous)
game played by the two firms:

(i) Obtain the payoff matrix of the game.
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Cant \ Park High P Low P
High P (3,2) (6,1)
Low P (1,5) (4,3)

Canteen chooses rows, Parking Lot chooses columns. First number in the matrix
refers Canteen, second refers Parking Lot.

(ii) Do any of the firms have a dominant strategy?

Both have dominant strategy of playing High P. Since:

For Cant: 3 > 1 and 6 > 4

For Park: 2 > 1 and 5 > 3

(iii) Find the Nash Equilibrium of the game.

Nash equilibrium is playing (High P,High P). Players follow their dominant
strategies.

(iv) What can you say about the efficiency of the Nash equilibrium for the
firms?

Both players could get higher payoffs if they could choose to play (Low P, Low P),
that is, (4,3). It Pareto dominates the Nash Equilibrium. The Nash Equilibrium
is inefficient.

(v) How do you call this game?

Prisoner’s dilemma

Common Mistakes:

1. The Nash Equilibrium is (3,2)! This is the payoff of the Nash Equilibrium.
What players choose is either High P or Low P.

2. Confusing the payoffs in the matrix.

Note: Strategy (High P, Low P) with payoff (6,1) also efficient, but it does not
Pareto dominates the Nash Equilibrium, since Parking Lot worse off.
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