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Simulaneous games (2)

1) Consider the following game. There are two players, A and B. They have to decide where to buy a common house.

They have the choice between region 1 or 2 and between an Urban or a Rural area. There are four alternatives,

and they both have the following preferences over the four possible alternatives:

1r � 2r � 2u � 1u

They use the following game to make their choice. First, they each vote for the region, 1 or 2. In case they disagree

(one vote for region 1, one for region 2), they go to region 1. Then they vote for the kind of neighborhood. In case

they disagree (one vote for urban, one for rural), they go to an urban neighborhood.

(a) Give an example of a strategy for player A.

(b) Give an example of a Nash equilibrium of that game.

(c) Among the possible four alternatives, which ones are supported by a Nash equilibrium of that game? For each

one, give an example.

2) Consider two individuals, aiming at financing a public project. Each contributor i has wealth wi > 1/4 and is

free to contribute the sum ci to the public project, with 0 ≤ ci ≤ wi. The contributed money is used to produce a

public good y according to the production function:

y =
√
c1 + c2

Each contributor i’s preference relation is represented by the utility function:

ui(c1, c2) = y + wi − ci
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Find all pure-strategy Nash equilibria.

3) Players 1 and 2 are bargaining over how to split one dollar. Both players simultaneously name shares they would

like to have, s1 and s2; where s1, s2 ∈ [0, 1]. If s1 + s2 ≤ 1, then the players receive the shares they named. If

s1 + s2 > 1, then both players receive zero. What are the pure-strategy Nash equilibria of the game?

4) Consider the following game, where player 2 can be of type A or B, and where player 1 cannot distinguish

between the two types. It is common knowledge that the probability for player 2 to be type A is 1/2. The matrices

of payoffs are the following: if player 2 is of type A,

Player 2

Player 1

Left Right

Top 1, 1 4, 3

Down 4, 0 1, 4

and if player 2 is of type B,

Player 2

Player 1

Left Right

Top 1, 5 4, 0

Down 4, 2 1, 0

What is the set of Bayesian Nash Equilibria?

5) Two firms must decide whether to enter a market or to stay outside. If only on firm enters it will be a monopolist

and have profits πm. If both firms enter, there will be a duopoly and each firm will have profits πd. Each firm

faces a cost θ ∈ [0, θ̄] (where θ̄ is finite), drawn independently from a uniform distribution. The entry cost is private

information to the firm. The payoff of firm i if it is the only one to enter the market is πm − θi; if both firms enter

the market, each firm gets πd − θi. Suppose that πm > πd > 0.

(a) Draw the strategic form representation of this game and write its pure strategies.

(b) Compute the Bayesian Nash Equilibrium.

6) Consider now two players deciding whether to contribute or not to a public good. The public good is supplied

if at least only one of them contributes. If none of them contributes the public good is not supplied. The costs

for each player i is ci. This cost is private knowledge to the player but it is common knowledge that ci is drawn

independently from a uniform distribution on [c, c]. The benefit of the public good is 1 if it is provided and 0

otherwise. Draw the matrix of payoff of this game and compute the Bayesian Nash equilibria.

7) In a remote country, the national army is composed of three separate forces A, B and C, each of them controlled

by a different general. One day, general A judges that the current civil government is taking decisions that are in
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contradiction with the country’s constitution. Therefore, general A considers making a coup in order to replace the

current civil government. Knowing that general A is likely to make a coup, generals B and C have to separately

and simultaneously decide whether to be loyal and fight the coup in case there is one (L) or join the rebellion and

support the coup in case there is one (R).

There are four possible outcomes of that game. First, there could be no coup. That happens if general A decides

not to try and make a coup. Second, there could be a successful coup. That happens when general A makes a coup

and both general B and C have decided to join the rebellion in case there is one. Third, there could be a failed

coup. That happens when general A makes a coup and both general B and C have decided to remain loyal in case

there is a coup. Finally, there coup be an undecided coup. That happens when general A makes a coup but one

and only one of the other two generals, B or C, has decided to join the rebellion in case there is a coup. The payoffs

are as follows.

no coup failed coup undecided coup successful coup

General A -2 -6 0 3

General B 1 2 0 1

General C -1 1 0 2

(a) Find all pure strategy Nash equilibria of this game.

(b) Is the following list of strategies a mixed strategy Nash equilibrium of this game: A makes a coup, B remains

loyal with probability 2
3 and joins the rebellion with probability 1

3 , C remains loyal with probability 1
3 and joins the

rebellion with probability 2
3 .

(c) Identify a Nash equilibrium in which the probability that B remains loyal is 0.9.

(d) Do agents have (strictly/weakly) dominated strategies in this game?
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