
Problem Set 2
Game theory and applications

This problem set is due in class on October 15. All students must submit problem
sets individually.

1. Continuity of best response correspondence and Nash equilibrium.

(a) Prove that for a finite game the best-response correspondence r(σ) defined in Lecture 2
has closed graph.

(b) Consider a sequence of finite games Gn with same strategy space S and utility functions
uni . Suppose that uni → ui as n → ∞, and denote the limit game by G. Prove that if σn is
a Nash equilibrium of Gn and σn → σ as n→∞, then σ is a Nash equilibrium of G.

2. Let G be a two player normal form game with strategy spaces A1 and A2. A mixed
strategy Nash equilibrium σ∗ is said to be totally mixed if σ∗

i (ai) > 0 for all ai ∈ Ai. Show
that if G has more than one totally mixed Nash equilibrium then it must have infinitely
many.

3. Player 1, the “government,” wishes to influence the choice of Player 2. Player 2 chooses
an action a2 ∈ A2 = {0, 1} and receives a transfer t ∈ T = {0, 1} from the government,
which observes a2. Player 2’s objective is to maximize the expected value of his transfer,
minus the cost of his action, which is 0 for a2 = 0 and 1/2 for a2 = 1. Player 1’s objective is
to minimize 2(a2− 1)2 + t. Before Player 2 chooses his action, the government can announce
a transfer rule t(a2).

(a) Draw the extensive form for the case where the government’s announcement is not binding
and has no effect on payoffs. (Note for all parts: as long as you clearly indicate how the
undrawn parts of the game tree look like, you do not have to draw the entire tree.)

(b) Draw the extensive form for the case where the government is constrained to implement
the transfer rule it announced.

(c) Give the strategic forms for both games.

(d) Characterize the subgame-perfect equilibria of the two games.

4. Find the subgame-perfect equilibrium of the two-stage game in which player 1 chooses a
at cost a/16 and then players 1 and 2 play the simultaneous-move game shown below.

H T
H 1 + a, -1 -1, 1
T -1, 1 1, -1
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