Ralph’s Equilibrium

1.
In the games below there are two players, Row and Column. Unless told otherwise, each player chooses her strategy without knowing the other’s choice. Row’s payoff appears as the first entry in the pair, and Column’s as the second: (Row payoff, Column payoff). 

Game A


Left
Right

Up
(5, 5)
(11,1)

Down
(1, 11)
(4, 4)

Game B


Left
Right

Up
(5, 5)
(11,1)

Down
(1, 11)
(10, 10)

a.
A Nash (non-cooperative) equilibrium is defined as a set of strategies such that if every one else plays a given strategy, no one else has an incentive to alter their strategy unilaterally. For each game, find a Nash equilibrium. 

b.
How likely is it that the players would actually play the Nash equilibrium in these games? 

c.
Compare the equilibrium outcomes of the two games. Is competition a good thing here? 

d.
Suppose Row and Column play this game 10 times.  What do you think would happen?

2. Row and Column are at it again. This time they play the game below.


Left
Right

Up
(60, 10)
(0, 12)

Down
(40,-40)
(2,2)

a. 
Assume simultaneous play.  Find a Nash equilibrium. 
b.
Assume sequential play. Column chooses first and Row observes Column’s choice before acting. Find a Nash equilibrium. Compare it to the equilibrium under simultaneous play.

3. 
One more time, we see Row and Column at it. This time they are not sure which game they are playing. They believe there is a 50% chance they are playing A and a 50% chance they are playing B. Assume they maximize expected payoffs.

Game A

Left
Right

Up
(10, 10)
(0, 12)

Down
(40,-40)
(2, 2)

Game B


Left
Right

Up
(4, 4)
(10, 0)

Down
(-40, 12)
(10, 10)

a.
Suppose neither player obtains any information. Verify that in the Nash equilibrium each player obtains an expected payoff of 7. (Hint, first form a payoff matrix using the expected values given each Row and Column strategy.

b.
Suppose Row obtains perfect information before acting. Column knows this and Row knows this, and so on. Verify that in the Nash equilibrium Row plays Down no matter what state occurs and Column plays Right, with expected payoffs of 6 for each. (Here Row has four strategies: Up no matter what, Down no matter what, Up in Game A and Down in Game B, and vice versa.)

c.
Suppose both Row and Column obtain perfect information before acting. Determine and interpret the competitor’s equilibrium behavior.
