Problem #1
1. Suppose you and your partner typically vote oppositely in elections so that your votes “cancel each other out.” Each one of you gains 2 units of happiness from a vote for your positions (and lose two units of happiness from a vote against their positions). However, the cost of voting for each one of you is 1 unit of happiness. Use a diagram (2X2 table) to represent a game in which you two choose whether to vote or not to vote.

	
	My strategy


	
	Vote 

	Don’t Vote 


	My partner’s strategy
	
Vote 

	
(-1,-1)
	
(1, -2)


	
	
Don’t Vote 

	
(-2, 1)
	
(0,0)



From the matrix:
· If we both vote, each one of us loses 1 unit of happiness (-1, -1).
· If my partner does not vote, and I vote, I lose 2 units and she gains 1 unit of happiness (-2, 1). 
· If I vote and my partner doesn’t, I gain one unit and she loses two units (1, -2). 
· If we both don’t vote, neither of us loses or gains any utility (0, 0). 
Thus, this Nash equilibrium for this case is for both my partner and I to vote, no way to tell if one would cooperate or cheat- as in a prisoners’ dilemma. 

2. You and your partner agreed not to vote in the coming presidential elections. Would such an agreement improve happiness? Explain your answer using the diagram from question 1. Would such an agreement be a Nash Equilibrium? Explain your answer.
[bookmark: _GoBack]Give the diagram above, in the event that both my partner and I abstained from the upcoming elections, we shall be indifferent to the utilities. In the figure above, each of us would not lose or gain anything if we abstained from voting (0, 0). Therefore, it would not have any improvement on our happiness. This agreement would not be a Nash equilibrium since it involves cooperation between two players. Nash equilibrium is where we both vote for the election. 
Problem #2
1. Fill in the payoffs in the following decision box:

	
	My decision


	
	Work 
	Shirk


	My classmate’s decision
	Work

	40-25, 40-25
(15,15)
	30-25, 30
(5, 30)


	
	Shirk

	30, 30-25
(30, 5)
	10,10



2. What is the likely outcome? Explain your answer.
In the above matrix, Nash equilibrium is revealed only one scenario where my classmate and I have to shirk. This is the strategy profile at Nash equilibrium since each individual gives the best relative to what the other is doing. 

3. If you get this classmate as your partner on a series of projects throughout the year, rather than only once, how might that change the outcome you predicted in part (2)?
In the event that this games goes on and on repetitively, say for n number of times, each individual would shirk n number of times as well. This is because it is outlined that in a case where a unique Nash equilibrium occurs for a game, then it gets repeated over infinite number of times, there is no cooperation attained between the players. 

4. Another classmate cares more about good grades: She gets 50 units of happiness for a B, and 80 units of happiness for an A. If this classmate were your partner (but your preferences were unchanged), how would your answers to parts (1) and (2) change? Which of the two classmates would you prefer as a partner? Would she also want you as a partner?




This would be the new matrix when the other classmate partners up with me; 
	
	My decision


	
	Work 
	Shirk


	My classmate’s decision
	Work

	80-25, 40-25
(55,15)
	50-25, 30
(25, 30)


	
	Shirk

	50, 30-25
(50, 5)
	10,10



The following can be drawn from the matrix; 
· If I decide to work, she will work to maximize her payoffs. 
· If I shirk, she will also decide to shirk since it will earn her more payoffs.
· If she chooses to work, I will shirk to give her more payoffs. 
· If she shirked, I will shirk to give her more payoffs. 
In this arrangement, Nash equilibrium is where I will shirk while my classmate will work and this is so because every individual does her best relative to what the other is doing. However, about preference, I will choose to partner with the new classmate, as opposed to the former. Unlike with the former where my unit of happiness is 10, with the new classmate, it is higher at 30. Finally, about her preference towards as a partner, I doubt it. If she found a more hardworking partner, her payoffs would increase and she will readily cast me aside. 


Problem #3
1. Find the dominant strategy of each firm, if it exists. Explain your answer.
In this set-up, should Firm A utilize the first-mover advantage; then it means that;
· If firm A chooses high price, the firm B would select low price as this would dominate over any other strategy. It would result in 260>220 in favor of firm A. 
· If firm A chooses low price, firm B will select the high price as it dominates over other strategy resulting in 160>140 in favor of firm A. 
· Given this scenario, firm B thus has no dominant strategy since it depends on the selection strategies of firm A. 

On the converse, if firm B takes the first mover advantage, this would likely happen…
· If firm B selects high price, firm A would choose the low price as this move strictly dominates over another strategy. It would result in more profits for B; 240>210. 
· If firm B sticks to a low price, then firm A would still go for low price as this strategy would dominate over others. It would be 150>80 in favor of firm B. 
In this view, it can be deduced that firm A is the one with a dominant strategy and it entails always selecting the low price. 

2. Assuming that the two firms do not cooperate to set prices, what will be the profits of each firm?
In a case of non-cooperation, if firm B is the first-mover, it would select low price as this strategy strictly dominates over the other resulting in more profits; 260 against 220 for the rival firm. However, for firm A, its dominant strategy is low price and will subsist irrespective of the strategy of B. Therefore, low price for both firms will result into 150,140 in daily profits for firms A and B respectively. 

3. The local authorities of the small town are concerned about the high prices of the product. As a result, they decide to subsidize the product by giving $40 to each firm that decides to set a low price for its product. What’s the new payoff matrix after subsidy?
In the event of the subsidy, there will be a new matrix as shown below;
	
	
Firm B


	
	High Price
	Low Price


	
Firm A
	High Price

	210;220
	80;300

	
	Low Price

	280;160
	190;180






4. Using the new payoff matrix, explain how the subsidy will affect firm A’s profit in comparison to the profit it made in question 2.
With an incentive in place, firm A’s dominant strategy would remain to adopt a low price. In turn, firm B would also opt for low price since it is the move that strictly dominates over another strategy. Therefore at Nash equilibrium, both firms will choose low price; (190; 180). Now, compared to (2) above, firm A witnesses a $40 rise in daily profits, 140 to 180, which is equivalent to the subsidy amount. 

5. What makes it so difficult for the two prisoners to reach a cooperative solution without confession? Explain in at least 250 words
In game theory, the situation about two prisoners highlight the self interest in an individual’s decision making relative to others in a similar group or team. Either of the two prisoners have an option of either to confess to the police or cooperate with each other. Either of their choices would yield certain consequences on their prison sentences. The typical 2 x 2 matrix is as shown below; 
	
	Prisoner 2


	
	Be silent (cooperate with Prisoner 1)
	Confess (don’t cooperate with Prisoner 2)


	

Prisoner 1
	Be silent (cooperate with Prisoner 2)

	P1 gets 2yrs, P2 gets 2 yrs.
(2,2)
	P1 gets 8 yrs., P2 gets 1 yr.
(8,2)

	
	Confess (don’t cooperate with Prisoner 2)
	P1 gets 1 yr., P2 gets 8 yrs.
(1,8)
	P1 & P2 get 5 yrs. Each
(5,5)



Evaluating the prisoners’ scenario, they fail to attain a cooperative solution due to their self-centered interests. If P1 believes P2 will confess, he would confess so that he does not get the 8 year sentence. If P1 believes P2 won’t confess, he would be tempted to act selfishly so that he serves only one year. The same pattern holds for prisoner 2 towards prisoner 1’s decision. Therefore, there is always an incentive to act in a selfish way since betraying the other would lead to a better reward which is a reduced prison sentence. Therefore, in a rational sense, one prisoner would betray the other with the hope of attaining the reward as fueled by their self-interest. Thus, for this case, confession is a dominant or preferred strategy, regardless of the decision of the other. Ultimately, both will have a lengthy sentence (10 years), than if both remained silent (4 years). 

