
Microeconomics (Game Theory) Albert Banal-Estanol

Problem Set 2

1. (Cournot) There are two firms in a market producing quantities q1 and
q2 respectively of a homogeneous good, with a market demand function
p = 13− q1 + q2. Firm i has a cost function ci(qi) = qi. Suppose that firms
choose quantities simultaneously.
a) Describe the elements of the normal form representation of this game.
b) Find the reaction function of firm 2 to firm 1’s output. Is it decreasing?
c) Find the Nash equilibrium of the game.
d) Among firm 2’s strategies, which are strictly dominated?

2. (Bertrand) Two firms produce and compete for the sale of a (homoge-
nous) good. Unit production costs are constant and equal to c, C(q) = cq.
Consumers buy from the firm at the lowest price (half from each if it is the
same) and total demand D(p) is continuous, decreasing, and there exists p
such that D(p) = 0 for all p ≥ p.
a) Describe the elements of the normal form representation of this game.
b) Find the Nash equilibrium of the game. Hint: can it be that one or

both equilibrium prices are higher than c?
c) Are there strategies weakly or strictly dominated?

3. (A parlor game) Represent the following parlor as an extensive-form game
with imperfect information. First player 1 receives a card that is either H
or L with equal probabilities. Player 2 does not see the card. Player 1 may
announce that her card is L and pay 1 dollar to player 2, or may claim that
her card is H. In the latter, player 2 may choose to concede or to insist on
seeing player 1’s card. If player 2 concedes then he must pay 1 dollar to
player 1. If he insists on seeing player 1’s card then player 1 must pay him
4 dollars if her card is L and he must pay her 4 dollars if her card is H.

4. (Voting game) A committee with three members, {1, 2, 3}, has to choose
a new member of a club among a set of four candidates, {a, b, c, d}. Each
member of the committee has veto power which is used in a successive way,
starting by member 1, and finishing with member 3. Each member of the
committee has to veto one and only one of the candidates that have not
been vetoed yet.
(a) Draw the extensive form of the game, writing in the terminal nodes the
name of the elected candidate.
(b) How many strategies does each player have? Do not try to write them
(player 3 should have a lot).

5. (Labour market) There are two firms (i=1,2) in an industry. Each of
them has a job opening. Firm i offers a wage wi. There are two workers

1



2

that decide simultaneously to which firm they apply (they can only apply to
one). If only one worker applies to a given firm that worker gets the job; if
the two workers apply to the same firm, the firm hires one of them randomly
and the other remains unemployed (that has payoff zero).
Find all the pure and mixed strategy Nash equilibria.

6. (Burning a bridge) Army 1, of country 1, must decide whether to attack
army 2, of country 2, which is occupying an island between the two countries.
In the event of an attack, army 2 may fight, or retreat over a bridge to its
mainland. Each army prefers to occupy the island than not to occupy it; a
fight is the worst outcome for both armies.
(a) Model this situation as an extensive game with perfect information (find
also a set of payoffs consistent with these preferences).
(b) Show that 2 can increase its subgame perfect equilibrium payoff (and
reduce army 1’s payoff) by burning the bridge to its mainland (assume that
this act entails no cost), eliminating its option to retreat if attacked. (omit
if SPNE not covered!!!)


