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Problem set 7

Simultaneous games (1)

1) Consider the following normal form game:

Player 2

Player 1

L C R

U 1, 0 6, η 0, 4

M 2, 4 3, 3 1, 1

D 5, 1 -1, 0 ε, 3

(a) Can one find conditions on ε, η so that the iterative elimination of strictly dominated strategies reduces the set

of strategies to singletons for both agents?

(b) Can one find conditions on ε, η so that the iterative elimination of not best response strategies reduces the set

of strategies to singletons for both agents?

(c) if η = 1 and ε = −1, what is the set of pure Nash equilibria?

2) Consider the following normal form game:

Player 2

Player 1
Left Right

Top 3,1 0, 0

Down 0,0 1, 3

(a) Determine all the pure strategy Nash Equilibria of this game.

(b) Determine the mixed strategy equilibria.

3) Consider the following strategic form representation of a simultaneous move game:
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Player 2

Player 1

L C R

U 0, 2 3, 1 4, 3

M 2, 4 0, 3 3, 2

D 1, 1 2, 0 2, 1

(a) Is there a dominant strategy for either of the two agents?

(b) Which strategies can always be eliminated because they are dominated?

(c) Which strategies can be eliminated if it is common knowledge that both players are rational?

(d) What are are Nash equilibria in pure strategies?

4) Consider the following strategic form representation of a simultaneous move game:

Player 2

Player 1

L C R

U 0, 2 2, 0 3, 1

M 2, 0 0, 2 3, 1

D 1, 3 1, 3 4, 4

(a) Identify the best response for each of the players.

(b) What are are Nash equilibria in pure strategies?

5) A taxpayer has income y that should be reported in full to the tax authority. There is a flat (proportional) tax

rate γ on income. The reporting technology means that the tax payer must report income in full or zero income.

The tax authority can choose whether or not to audit the taxpayer. Each audit costs an amount φ and if the audit

uncovers under-reporting then the taxpayer is required to pay the full amount of tax owed plus a fine F .

(a) Set the problem out as a game in strategic form where each agent (taxpayer, tax authority) has two strategies.

(b) Explain why there is no simultaneous Nash equilibtium in pure strategies.

(c) Find the mixed-strategy equilibria.

6) Consider the game ΓN , with players 1,2 and 3 in which S1 = {L,M,R}, S2 = {U,D} and S3 = {l, r}.Player

1’s payoffs from each of his three strategies conditional on the strategy choices of players 2 and 3 are depicted as

(uL, uM , uR) in each of the four boxes below, where (π, ε, η)� 0. Assume η < 4ε.

Player 3

Player 2

l r

U π + 4ε, π − η, π − 4ε π − 4ε, π − η/2, π + 4ε

D π + 4ε, π − η/2, π − 4ε π − 4ε, π − η, π + 4ε

(a) Argue that (pure) strategy M is never best response for player 1 to any independent randomization by players

2 and 3.
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(b) Show that (pure) strategy M is not strictly dominated.

(c) Show that (pure) strategy M can be best response of player’s 2 and player 3’s randomizations are allowed to be

correlated.

7) Consider the following n-agent game. Each agent has to choose a number in {0, ..., 100}. The player who has

chosen the number that is the closest to half the average among all numbers is the winner and has a utility of 1.

All other players have a utility of 0.

(a) What are the strictly dominated strategies of this game?

(b) Which strategies survive iterated deletion of strictly dominated strategies?

(c) What are the rationalizable strategies?

(d) What are the pure strategy Nash equilibria of this game?

(e) What are the mixed strategy Nash equilibria of this game?
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