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CS-593 Game Theory

1. For the game depicted below, find the mixed strategy Nash equilibrium.

Player 2

1,0 -1,3

Player 1 D
-1,2 11

2. Two firms are playing a game of Cournot competition. Denoting the quantity chosen by
firm 1 as g; and the quantity chosen by firm 2 as gz, the market price is given by the demand
equation: p = 110 — 4q: — 4q.. Each firm has a production cost of 40 per unit of output.
Each firm’s payoff is defined to be its profit.

a. Express the payoff of firm 1 as a function of (g1, q2).

b. Suppose that firm 1 believes that firm 2 will select a quantity of 5 with probability
1/3, and that firm 2 will select a quantity of 15 with probability 2/3. Compute firm
1’s best response to this belief.

3. Two firms are playing a game of Cournot competition. For i = 1, 2, firm i must choose a
nonnegative quantity to produce, g;, at a marginal (per unit) production cost of 2. The price
is determined by the inverse demand curve, p = 32 — 20: — 202.
a. Compute the best response functions for each firm.
b. Compute the Nash equilibrium strategy profile.

4. Consider a simultaneous game of 2 players and a payoff matrix given below:

Player 2
A B C
Player 1 A 1,1 10,0 -10,1
B 0,10 1,1 10,1
C 1,-10 1, 10 1,1

Find the Nash equilibria in pure strategies (give an explanation for your answer).




CS-593 Game Theory

1. Suppose that firm A currently dominates the market and makes a profit of €500,000 per
year, and firm B is considering entering the market. If B enters the market, A will have
two choices: accept the competition or fight a price war. Suppose that B has done market
analyses from which it expects that if A accepts the competition, each firm will make a
profit of €300,000. However, if A fights a price war, they will suffer a loss of €300,000,
and B will lose €400,000.

a. Describe a suitable game that best models the above situation.
b. Calculate optimal choices for both firms.
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