
Game Theory - Assignment 5

Due date: October 17, 2019.

1. Two countries 1 and 2 share a border which passes through an oil field. Both countries

can extract oil from the oil field: they can either extract high (H) or low (L) amount

of oil. Extracting high amount of oil hurts the other country. In addition, country 1

can give a shock (S) to country 2 instead of extracting oil (but country 2 does not

have such an option). This is costly for both the countries. The stage game is shown

in Table 1.

H L

H (2, 2) (4, 1)

L (1, 4) (3, 3)

S (−1,−1) (−1,−2)

Table 1: Stage game

Consider the infinite repetition of the game in Table 1.

(a) Find a subgame perfect equilibrium (including range of δ that admits the equi-

librium) of this game using trigger strategies such that each country extracts low

amount of oil in each period on equilibrium path.

(b) Find a subgame perfect equilibrium (including range of δ that admits the equilib-

rium) of this game using carrot and stick strategies such that country 1 extracts

high amount of oil but country 2 extracts low amount of oil in each period on

equilibrium path.

2. Two players can either choose to work (w) or shirk (s). The stage game payoffs are

shown in Table 2.

W S

W (3, 3) (−1, 4)

S (4,−1) (1, 1)

Table 2: Stage game

(a) What is the set of feasible and individually rational payoffs of players in the stage

game (a graphical representation is fine)?
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(b) If the game is repeated infinitely often, what condition on δ will you need so

that players work (w) on the subgame equilibrium path? Describe the subgame

perfect equilibrium strategy profile that sustains this outcome.

(c) Consider the “tit-for-tat”strategy: at every history, player mimics the action that

the other player played in the previous period leading to this history. In the first

period, players choose to work. What values of δ can sustain “tit-for-tat” as a

subgame perfect equilibrium?

3. Two firms are selling the same product for infinite number of periods with discount fac-

tor δ = 0.99. At every period t, firms set prices (p1, p2), where each pi ∈ {0.01, 0.02, . . . , 0.99, 1}.
If p1 = p2, then both firms sell one unit each. If p1 ̸= p2, then the lower price firm sells

two units and the other firm sells zero units. There is zero cost of production and the

payoff of each firm i is pixi, where xi is the number of units sold. Firms play this game

for infinite periods and observe the entire history of prices set by both the firms before

setting prices.

Describe a subgame perfect equilibrium strategy profile of the infinitely repeated game

where the equilibrium payoff of firm 1 is at least 1.4 (this can be an asymmetric strategy

profile since we only require firm 1’s payoff to be larger than 1.4, but it has to be a

subgame perfect equilibrium).
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