Problem Set #2

Oligopoly

Return to the 2-firm case. Assume each firm produces with C(q) = cq, and market demand curve
isp=a-—0bQ.

1. Cournot:

e (***) Solve for the Cournot Nash equilibrium quantities, prices, and profits for the two
firms. Call these g*, px, 7.

e (***) What if these two firms formed a cartel and maximized joint profits? Solve for the
resulting quantities, prices, and profits; call these ¢/, p/, 7.

e What if firm 2 cheats when firm 1 sets ¢ = ¢? What are the resulting quantities,
prices, and profits?

e What does this have to do with the prisoner’s dilemma?

2. (***) Bertrand: derive the Bertrand nash equilibrium prices, quantities, and profits. Call

these ¢°, p®, w0

3. Rank the quantities, prices, and profits computed in the problems marked (***).

5. Consider the following game tree (see figure ?7?)

(a) List all of player 1’s strategies

(b) List all of player 2’s strategies

(c) What are the Nash equilibria of this game? Show why.

(d) What are the subgame perfect equilibria of this game? Show why.

6. Construct a “Nash reversion”-type subgame-perfect equilibrium to the infinitely repeated
Bertrand (price-setting) game. Assume there are two identical firms, each producing at constant
marginal cost ¢. The market demand curve is p = a — bQ.

7. Consider two firms interacting in two identical and independent markets. The markets differ in
that in market 1 a firm’s price at time t is observed at ¢t 4+ 1, whereas in market 2 it is learned only
at t + 2. Thus, although each of the markets meets every period, market 2 has longer information
lags.

(i) Derive conditions on the discount rate ¢ for sustainable collusion only in market 2.

(ii) Derive conditions on the discount rate § under which firms and collude in both markets simul-
taneously, allowing for punishments potentially across markets.
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Figure 1: Game tree for question 5
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Open-ended questions

8. It is oftened observed that supermarkets have sales on the same items during different weeks. For
instance, Ralphs may have Coke on sale during week 1, but Pepsi on sale during week 2, whereas
Vons has Pepsi on sale during week 1, but Coke on sale in week 2. Is this a form of collusive
behavior?

9. In a number of product markets, different brands all charge the same price. For instance,
practically all brands of chewing gum sell at the same price, and all brands of cereal or potato chips
sell at the same price. Is this a manifestation of collusive behavior?



