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Attempt both questions.
Explain all the steps of your analysis and define any new notation that you use.

Show all the calculations that your analysis relies on.

Question 1: Downstream
Cournot competition in a ver-
tically related market

In the country of Malumia, apples are produced by
a monopoly firm called U . The apples are sold to the
final consumers by n retailers: D1, D2, . . . , Dn. We
model the interaction between the n retailers as a
Cournot game. In particular, each retailer i chooses
its output qi, and then the market price is deter-
mined by the inverse demand function p = 1 − Q,

where Q
def
=
∑n

j=1 qj . If a retailer chooses the output
qi, then it must pay the amount wqi to U , where w
is the per-unit wholesale price. The profit of retailer
Di can thus be written as πi = (1 − w − Q) qi. The
upstream firm U is assumed not to have any pro-
duction costs and its profit can therefore be written
as πU = wQ.

The timing of events is as follows.

(i) The upstream firm U chooses w.

(ii) The retailers D1, D2, . . . , Dn observe w and
then, simultaneously and independently,
choose their own output qi.

Each firm’s objective is to maximize the own
profit.

(a) Solve for the (subgame perfect) equilibrium
value of qi (this value will be the same for
all retailers). What is the equilibrium value of
the price p? Does p converge to the marginal
production cost (which equals zero) as n ap-
proaches infinity?

Now there is an important change in the apple
market in Malumia: The upstream firm U and one
of the retailers, D1, merge and become one sin-
gle firm, called Û . The new firm is active both at

stage (i) and (ii), where it chooses w and q1 respec-
tively. Its profit equals πÛ = (1 − Q) q1+w

∑n
j=2 qj ;

that is, the merged firm can potentially earn profit
from two sources: from selling to the final con-
sumers (at the retail price p) and from selling to
the other n − 1 firms (at the wholesale price w).
The profit of each of the other (non-merged) re-
tailers Di (for i ∈ {2, 3, . . . , n}) can, as before, be
written as πi = (1 − w − Q) qi.

The timing of events is as follows.

(i) The merged firm Û chooses w.

(ii) The merged firm Û and the n− 1 downstream
firms D2, D3, . . . , Dn observe w and then, si-
multaneously and independently, choose their
own output qi.

Each firm’s objective is to maximize the own profit.

(b) Solve for the (subgame perfect) equilibrium
values of qi for all the n firms in the market
(there will be one such value for the merged
firm Û and one common such value for all the
other firms). What is the equilibrium value of
the price p?

You are encouraged to answer the question below
also if you have failed to solve parts (a) and (b).

(c) Compare the equilibrium prices p in the mod-
els that you solved in the (a) and (b) parts. Is
the model with or without the merger more
competitive, in the sense of giving rise to a
lower consumer price? Can you identify any
effects that are present in the models and
which make a merger between U and D1

pro-competitive and anti-competitive, respec-
tively? Explain these effects.
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Question 2: Price competition
with and without capacity con-
straints

In a market there are two firms that produce a
homogeneous good and compete in prices. Firm
i’s (for i = 1, 2) price is denoted by pi. Total
market demand is given by Q (p) = 1 − p, where
p = min {p1, p2}. Firm i’s marginal cost is constant
and equal to c ∈ [0, 1). Hence, firm 1’s demand is

Q1 (p1, p2) =






1 − p1 if p1 < p2
1
2 (1 − p1) if p1 = p2

0 if p1 > p2,

and analogously for firm 2. The firms’ profit func-
tions are therefore

π1 (p1, p2) = (p1 − c) Q1 (p1, p2) and

π2 (p1, p2) = (p2 − c) Q2 (p1, p2) .

The game is one-shot (i.e., it is played only once),
and the firms choose their prices simultaneously.

(a) Solve for the Nash equilibria of the model de-
scribed above.

Now modify the model described above as fol-
lows. Assume that the firms are capacity con-
strained : Firm i’s marginal cost is constant and
equal to c up to the production level qi; however,
any quantity larger than qi is impossible to produce.
The capacities do not exceed one-third:

q1 ∈

(

0,
1
3

]

and q2 ∈

(

0,
1
3

]

.

Assume efficient rationing and that c = 0 (exactly
as we did in the lecture and as in the textbook).

(b) Prove that both firms charging the price

p∗ = 1 − q1 − q2

is a Nash equilibrium.

(c) Explain (i) what kind of model Kreps and
Sheinkman (Bell Journal of Economics, 1983)
studied and (ii) what result they could show.
Also, (iii) discuss the limitations and implica-
tions of their analysis and result.

End of Exam
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