
Problem Set 3
Game theory and applications

Fall 2019

This problem set is due in class on October 29. All students must submit problem
sets individually.

1. Suppose that two players play each other for two periods. In the first period they play
the game at left below, and in the second period they play the game at right. There is no
discounting between periods. Players observe the action their opponent took in the first
period before choosing their second period actions.
(a) For x = 2 and y = 6, find a subgame perfect equilibrium in which player 1 receives a
payoff of 10.
(b) For x = 5 and y = 3, find a subgame perfect equilibrium in which player 2 receives a
payoff of 10.
(c) For x = y = 4 show that there is no subgame perfect equilibrium in which (U, L) is
played in the first period.

L R
U 2, 2 −10, x
D y, 0 0, 0

L R
U 8, 4 0, 0
D 0, 0 4, 8

2. Consider the one-player infinite horizon game in which player 1 chooses an action at ∈
{0, 1} at t = 1, 2, 3,... and receives a payoff of 1 if limt→∞ at > 1/2, and a payoff of zero
otherwise.
(a) Show that the payoffs in this game are not continuous at infinity.
(b) Find a strategy profile which is not a subgame perfect equilibrium despite the fact that
the player can not change his strategy at a single information set h and improve his payoff
conditional on that information set being reached.

3. Consider an infinite-horizon bargaining game in which two players are making alternating
offers over splitting a pie of value 1. Player 1 makes offers in periods 3k + 1, no one makes
offers in periods 3k+2, and player 2 makes offers in periods 3k+3, for k = 0, 1, 2, .... Players
maximize discounted expected payoffs and have the common discount factor δ ∈ (0, 1). They
discount every period whether or not an offer is made. If no offer is ever accepted, then each
player receives a payoff of zero.
(a) Conjecture an SPE. Write down the strategy profile and verify that it is indeed an SPE.
(b) Show that every SPE yields the same payoffs. What is their limit as δ → 1?

4. This question asks you to verify some steps we skipped in the derivation of the Acemoglu-
Robinson (2000) model in lecture 5.
(a) Derive a formula which expresses V p(µh, E, τ r)—which is introduced in the middle of
slide 7—using only τ r and exogenous variables.
(b) Show that when τ r = τ̂ the formula becomes the one in the bottom of slide 7.
(c) Show that the value to the poor if redistribution takes place only in the current period
is indeed the expression on the right hand side of the inequality in Assumption 1.
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