
ECON 101: Principles of Microeconomics Spring 2015

Discussion Section 11 - Solutions

QUESTION 1 (Monopoly and price discrimination)

Suppose the market for Macbook has two types of buyers: faculty and students.

Demand from faculty is given by: P d
f = 16–Q

Demand from students is given by: P d
s = 10–2Q

Suppose Apple, as a monopolist, has costs given by: TC = 2Q+ 1 and MC = 2

Assume that Apple cannot distinguish between faculty and students, maybe because he’s

not permitted to require ID’s to its costumers, so they must set a single price for everyone.

(a) Find the equations for the market demand curve and Marginal Revenue.

Qd(P ) =

{
16 − P ; 10 ≤ P ≤ 16

21 − 3
2
P ; 0 ≤ P < 10

P d(Q) =

{
16 −Q ; 0 ≤ Q ≤ 6

14 − 2
3
Q ; 6 < Q ≤ 21

MR(Q) =

{
16 − 2Q ; 0 ≤ Q ≤ 6

14 − 4
3
Q ; 6 < Q ≤ 21

(b) What is the quantity that Apple will produce? What price will be charged?

By making MR=MC, Q∗ = 9 and by substituting it in the inverse demand

function, we get P ∗ = 8 (when you try to make MR=MC in the first rule of

MR you get Q=7, which is not in the range 0 ≤ Q ≤ 6, by using the second

rule, you get the result.)

(c) What is the profit Apple would make?

π∗ = (8)(9) − (2(9) + 1) = 72 − 19 = 53

Now, assume he’s allowed to require ID’s to it’s costumers so he can now charge a different

price for faculty and for students (Third degree price discrimination).

(d) What is the equation for Marginal Revenue for each type of consumers?

MRf (Q) = 16 − 2Q MRs(Q) = 10 − 4Q

(e) What quantities will Apple sell to faculty and students respectively?

By making MRi = MC for each type of consumer you get Q∗
f = 7, and Q∗

s = 2

(f) What price will Apple charge in each market?

By substituting these quantities in each inverse demand, you get P ∗
f = 9, P ∗

s = 6.
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(g) Did Apple’s profits increased or decreased by using price discrimination?

They increased, now π∗ = (9)(7) + (6)(2) − (2(7 + 2) + 1) = 63 + 12 − 19 = 56

(h) What would be Apples profits if they could use first degree price discrimination?

In this case, they charge each unit to its willingess to pay, so they sell all units

for which the inverse demand is higher than or equal to the marginal cost.

I.e. Q∗
f = 14, and Q∗

s = 4, and the revenue is equal to the sum of the areas

of the triangles between the inverse demand and the MC line for each of the

types of consumers. So R∗
f = (16 − 2)(14)/2 = 98 and R∗

s = (10 − 2)(4)/2 = 16 so

the profits are π∗ = 98 + 16 − (2(14 + 4) + 1) = 114 − 37 = 77.

QUESTION 2 (Oligopoly)

Consider Firm A and Firm B. Both produce the same good but have two pricing strategies.

In each cell the first number refers to Firm A’s benefit while the second number refers to Firm

B’s benefit.

B: High Price B: Low price

A: High Price 200, 200 0, 300

A: Low Price 300, 0 100, 100

(a) Is there any strictly dominant strategy for Firm A?

Yes, to set a low price, since for any strategy of the other firm, it gives a

higher payoff than setting a high price.

(b) Is there any strictly dominant strategy for Firm B?

Yes, to set a low price, since for any given strategy of A, setting a low price

always gives a higher payoff

(c) Does the game have an equilibrium outcome?

Yes, the equilibrium is that both firms set a low price; this is called the Nash

equilibrium or the non-cooperative equilibrium

(d) Could these firms do better if they colluded?

Yes, if they could collude, they could both set up a high price and improve

their payments. This is, however, not an equilibrium, and both firms will have

incentives to not avide to the collution agreement

QUESTION 3 (Game theory - optional)

Sometimes there are not dominant strategies, but the Nash equilibrium always exist. Find

the Nash equilibrium for the following game where there are 2 players and each have 2 possible

actions

A B

A 10, 0 1, 10

B 2, 1 2, 2

TA: Gabriel Martinez 2 4/24/2015



ECON 101: Principles of Microeconomics Spring 2015

Find the nash equilibrium for this game.

To find the Nash equilibrium notice that for the second player (the one whose

strategies are in the columns) there is a dominant strategy, to play strategy B,

since it always gives a higher payoff. For player 1, though, there is no dominant

strategy since strategy A looks good when player 2 also plays A, and option B looks

good when player 2 plays B. However, we can still find the equilibrium because

player 1 knows that strategy B is a dominant strategy for player 2, so he spects

him to play such strategy, and given that (correct) belief, player 1 plays strategy

B as well. The equilibirum, thus is that both play strategy B (you can check

this is an equilibirum because no one can unilateraly choose something else and

be better off). This example shows that the Nash equilibirum may exist even if

not all players have dominant strategies. In fact, under some technical conditions,

there is always a Nash equilibirum for this kind of games.
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