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Answer all the questions (1-5). NOTE! As you will answer the question 5 in this question papet, please

return this paper with your answers.

1. Player 1 is a police officer who must decide whether to patrol the streets or to hang out at the coffee
shop. His payoff from hanging out at the coffee shop is 10, while his payoff from patrolling the streets
depends on whether he catches a robber, who is player 2. If the robber prowls the stteets then the police
officer will catch him and obtain a payoff of 20. If the robber stays in his hideaway then the officet’s
payoff is 0. The robber must choose between staying hidden or prowling the streets. If he stays hidden
then his payoff is 0, while if he prowls the streets his payoff is -10 if the officer is patrolling the streets and
10 if the officer is at the coffee shop.

(a) Write down the matrix form of this game. (2 points)

(b) Find the pure-strategy Nash equilibtia of the game. (2 points)

(c) Find the mixed-strategy Nash equilibrium. (2 points)

(d) Show that you can find all Nash equilibria of the game (that is, (b) and (c)) by using the best

response correspondences (best reply functions). (3 points)

2. Consider the two-player game below:

Player 2
L C R
Player 1 u 5,1 14 1,0
M 3,2 0,0 3,5
D 4,3 4.4 0,3

(a) Show that Player 2’s mixed strategy 0, = (O,%, %) strongly dominates Player 2’s strategy L. (2 points)

(b) In addition, show that Player 2 has also other mixes strategies that strongly dominate the strategy L,

and that actually, there exists an infinite number of such mixed strategies. (3 points)



3. Two people select a policy that affects them both by alternately vetoing policies until one remains. First
petson 1 vetoes a policy. If motre than one policy remains, person 2 then vetoes a policy. If more than one
policy still remains, person 1 then vetoes a policy. The process continues until a single policy remains
unvetoed. Suppose thete are three possible policies, X, Y, and Z, person 1 prefers X to Y to Z, and person

2 prefers Z to Y to X.

(a) Model this situation as an extensive game. (2 points)

(b) Write the game in normal form and solve its Nash equilibria. (2 points)

(c) Solve the subgame petfect equilibtia of the game. Does the game have Nash equilibria that are not
subgame petfect equilibria? (2 points)

4. Write the game below in normal form and solve its Nash equilibria (in pure strategies). (5 points)

Player 1 R 13

Player 2

2,1 0,0 0,2 0,1



5. Two persons are involved in a dispute. Person 1 does not know whether person 2 is weak or strong; she
assigns probability o to person 2’s being strong. Person 2 is fully informed. Each person can either fight
or yield. Both will get a payoff of 0 if they yield (regardless of the other person’s action) and a payoff of 1
if she fights and her opponent yields. If both players fight, then their payoffs are (-1, 1), if person 2 is

strong, and (1,-1) if person 2 is weak.

(2) Formulate the decision-making situation as a Bayesian game, that is, write the game matrices that
describe the situation. (4 points)
(b) Next draw the game in an extensive form, where an artificial player, “nature”, first selects the type

of the person 2. Remember to be careful with the information sets. (4 points)

(©) In the following, there are six statements relating to the solution of the problem. Indicate whether
these statements are true of false. For every correct answer you will get two (2) points and for every
wrong answet you will get minus one point (-1). If you do not answer anything, you will get zero

points. Note! However, the lower limit of your points is zero points. (max 12 points)

Write first the Bayesian normal form of the game. Let’s first write the strategies of the players.

STATEMENT 1: Person 1 has two strategies, because she does not know, whether petson 2 is weak of
strong,.

[0 True [] False

STATEMENT 2: Person 2 has two strategies, because she knows whether she herself is weak ot strong.
[] True [] False

Next we add the Bayesian normal form the payoffs of the playets.

STATEMENT 3: Both person 1’s and person 2’s payoffs depend on the probability o.
[0 True [] False



STATEMENT 4: If both players always fight, person 1 gets payoff 1 — 2a and person 2 gets payoff
2a — 1.
[1 True [] False

Next we use the Bayesian normal form to solve the Nash equilibtia of the game (or bayesian Nash
equilibria). In the equilibtium, neither of the playets wants to deviate from the equilibrium strategy and

choose some other strategy.

STATEMENT 5: If > —:- , then, in the equilibrium, person 1 always yields and person 2 always fights.

[ True [] False
STATEMENT 6: If ¢ < % , the game does not have any Nash equilibria.

[0 True [J False






