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2019 Spring

1. (Centipede Game) Consider the following game tree.
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Using backward induction, derive subgame-perfect equilibria (SPE) and SPE

outcomes.

2. (Infinitely Repeated Cournot Oligopoly) Consider the n-firm Cournot oligopoly

model with inverse demand function

P(Q) = 1 − Q,
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where Q = ∑1≤i≤n qi is the market production level, and with the unit cost c = 0.

In this question you are asked to find the values of the discount factor δ ∈ (0, 1)

for which a “cartel” by n firms is possible.

(a) In the stage game, find the monopolistic production level QM, which max-

imizes the monopoly profit (1 − Q)Q. Denote by qM := 1
n QM the one-firm

portion of the cartel firms. Also let the production level in the Cournot equi-

librium be qC = 1
n+1 .

(b) Consider the infinitely repeated game whose stage game is the n-firm Cournot

oligopoly given above. We want to find the values of δ for which the profile

of the following “trigger strategy” constitute a SPE of the repeated game:

σT(h) =


qM if h = ∅ or h = ((qM, qM, . . . , qM), . . . , (qM, qM, . . . , qM))

qC otherwise

i. Derive the continuation payoff of each firm when all of the firms are

cooperating.

ii. Derive the continuation payoff of the best one-shot deviation from the

cooperation.

iii. By comparing the two continuation payoffs derived above, find the val-

ues of δ for which the trigger-strategy profile is a SPE.

iv. Let the threshold of δ be δ(n), i.e., the trigger-strategy profile is a SPE if

and only if δ ≥ δ(n). Is δ(n) increasing in, decreasing in, or indepen-

dent of n? If you cannot get a nice expression of δ(n) in the previous

question, you can answer this question by giving your guess and pro-

viding why you think so.
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