BFA 2: Game Theory with Application in Economics and Finance Jérome Mathis

Exercises Chapter 1: Nash equilibrium

Exercise 1: Stag hunt

Offering an analogy for social cooperation Jean-Jacques Rousseau described a situation in which two
individuals go out on a hunt. Each can individually choose to hunt a stag (S) or hunt a hare (H). Each
player must choose an action without knowing the choice of the other. If an individual hunts a stag,
he must have the cooperation of his partner in order to succeed. But cooperation is not sufficient:
probability to catch a stag is 10%. An individual can get a hare by himself. In fact, the probability to
catch a hare is a little bit higher if the hunter is all alone: 80%; and 70% otherwise. A hare is worth 20
times less than a stag. Solve the game.

Exercise 2: Ostentatious consumption

Two consumerist fellows would like to buy an ostentatious good. The problem is that each prefers to
be the only buyer. The price of the good is so high, that each prefers not buying it if the other already
bought it. The good sparks jealousy in the sense that if one fellow does not have the good, he prefers
neither does the other.

Offer a normal form of the game and solve it.

Exercise 3: Mars and Venus
Venus and Mars are competing to change earth's climate. Venus prefers extreme conditions. Mars
(God of Spring) prefers intermediate conditions. Gods’ payoffs are given by the following table:

Venus\Mars Hot Cold
Hot (20,0) (0,10
Cold (0,90) (20,0)

Find any Nash equilibrium. Give a graphical representation of the equilibrium.

Exercise 4: 3x3 Matrix
Give the Nash equilibrium to the following game:

1\2 Le M R

H (1,0) (6,4) (0,9)
M (5,5) (1,6) (3,3)
Lo (3,2) (2,3) (4,0)

Exercise 5: Employee inspection

An employer can inspect his employee at cost h. The employee can either work or laze. Employee’s
disutility to work is g. The employer values the work at v. The wage is w. If the employer inspects a
lazing employee, the wage is not paid. Suppose 0<h<g<w.

1. Depict this situation by a game with simultaneous actions.

2. Does the game possess any Nash equilibrium in pure strategies? Why?

3. Show that there is a unique Nash equilibrium in mixed strategies. Give this equilibrium.

4. How does vary each strategy with the costs?

Exercise 6: Policy Mix, Government and Central Bank

The government and the central Bank may disagree on how to handle economic policy. A democratic
government is subject to electoral pressure and chooses the fiscal policy with short term vision. An
independent central bank chooses the monetary policy with medium or long term vision.

The government has to choose between expansionary and contractionary fiscal policy. An
expansionary stance of fiscal policy involves government spending exceeding tax revenue. It consists
in increasing spending and/or decreasing tax revenue. This reduces the unemployment and
stimulates aggregate demand. Such a policy is popular but causes inflation.

The government and the central bank have conflicting preferences.

The government prefers an expansionary fiscal policy in order to seduce voters. It also prefers low
interest rates to stimulate investment, and due to high capital mobility, it prefers a competitive
enough domestic currency to obtain a favorable trade balance. Had the government to choose which
of only one policy to expand, it would choose the monetary policy.

The central bank prefers a restrictive monetary policy and a stable aggregate demand in order to
contain inflation. Had the central bank to choose which of only one policy to restrict, it would choose
the fiscal policy.

1. Depict the interaction between the government and the central bank as a game of
simultaneous actions.

2. What is the solution of the game?

3. Is this solution efficient?

4, What do you suggest?



