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1. A market has only two sellers. They are both trying to decide on a pricing strategy. If both firms charge a high price, then each firm will experience a 10% increase in profits. If both firms charge a low price, then each firm will experience a 5% decrease in profits. If Firm 1 charges a low price and Firm 2 charges a high price, then Firm 1 will experience a 6% increase in profits and Firm 2 will experience a 2% decrease in profits. If Firm 2 charges a low price and Firm 1 charges a high price, then Firm 2 will experience a 7% increase in profits and Firm 1 will experience a 3% decrease in profits. 

(i) Construct a payoff matrix for this game. 
In each cell, the first number is the profit change for firm 1, and the second number for firm 2.

	payoff table
	Firm 2

	
	
	High
	Low

	Firm 1
	High
	10%,  10%
	-3%,  7%

	
	Low
	6%,  -2%
	-5%,  -5%


(ii) Determine whether each firm has a dominant strategy and, if it does, identify the strategy. 
Firm 1 has dominant strategy of choosing high price (the upper cells). Because no matter what firm 2 chooses, firm 1’s payoff is always greater than choosing low price (the lower cells), i.e., 10% > 6% if 2 chooses high, and –3% > -5% if 2 chooses low. 

Firm 2 also has dominant strategy of choosing high price (the left cells). Because no matter what firm 1 chooses, firm 2’s payoff is always greater than choosing low price (the right cells), i.e., 10% > 7% if 1 chooses high, and –2% > -5% if 1 chooses low.


(iii) Determine the optimal strategy for each firm. 
Since both firms have dominant strategies, they will choose high price. 

(iv) Determine the Nash equilibrium. 
When both firms choose high price, the Nash equilibrium becomes the upper left cell. At this point, no firm has incentive to deviate.  .


(v) Is this a prisoners' dilemma? How do you know? 
In game theory, the prisoner's dilemma is a type of non-zero-sum game in which two players can "cooperate" with (high price) or "defect" (low price) the other player. In this game, the only concern of each individual player is maximizing his/her own payoff, without any concern for the other player's payoff per se. 
However, in the classic form of this game, cooperating is strictly dominated by defecting (low price), so that the only possible equilibrium for the game is for all players to defect. In simpler terms, no matter what the other player does, one player will always gain a greater payoff by playing defect. Since in this case, the Nash equilibrium happens when both players “cooperate” with (high price), this is not a prisoner's dilemma.

2. Firm A and Firm B operate retail malls. Both are trying to determine whether to increase advertising budgets during the holiday season or to keep them constant. Because of contract cycles, Firm A will have to make a commitment regarding an advertising budget before Firm B. Their alternatives and payoffs are displayed in the decision tree diagram. Use this information to determine each firm's optimal strategy and anticipated payoff.
Since there is not a decision tree diagram in your posting, you should fill in the numbers in the steps that I introduce. 

Assuming the diagram looks:
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We can write the decision tree into the follwing payoff table..

	payoff table
	Firm B

	
	
	Advertising
	No Advertising

	Firm A
	Advertising
	a11, b11
	a12, b12

	
	No Advertising
	a21, b21
	a22, b22


Then use the same method as the first question to derive each firm's optimal strategy. The Nash equilibrium shows their anticipated payoff.
