Microeconomics (Game Theory)

Albert Banal-Estanol

Problem Set 4 (and mock exam)
You must answer to all subparts of two questions of your choice, out of
the following three questions.
1. (Stackleberg) There are two firms in a market producing quantities q1
and q2 respectively of a homogeneous good, with a market (inverse) demand
function P (q1 + q2 ) = 1 − (q1 + q2 ). Each firm has a cost function ci (qi ) =
c.Suppose firm 1 is a leader, i.e. it sets its output q1 before firm 2 does so.
So firm 2 observes firm 1’s output q1 and then decides its own output q2 .
a) What are the elements of this game? Describe one possible strategy
for each firm.
b) What is the reaction function of Firm 2?
c) Find out the subgame perfect Nash equilibrium of the game. Which
firm produces more? Which firm makes more profits?
d) Can you find out a Nash equilibrium which is not subgame perfect
Nash equilibrium? What is the highest profit firm 2 can achieve in a Nash
Equilibrium of the Stackelberg game? Describe one of the NE in which firm
2 attains it.
2. (similar to exercise 6 of problem set 2). (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) What is meant by a normal and an extensive form representation of a
game?
(b) Model this situation as an extensive game with perfect information (find
also a set of payoﬀs consistent with these preferences). Find the normal
form game.
(c) Find the set of Nash and subgame perfect Nash equilibrium.
(d) 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.
3. (NE and SPNE)
(a) Represent in normal form the games in figures 3 and 4 in Problem Set
3. [Hint: remember that in a strategy you need to specify what you would
do in any decision node]
(b) Find all pure and mixed strategy Nash equilibria.
(c) Obtain the pure strategy Subgame Perfect Nash equilibria in both
games. Verify that the set of SPNE equilibria obtained is a subset of the set
of equilibria in (b).
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