[bookmark: _GoBack]Question One 
	
	Player 2

	Player 1 
	
	Y 
	N 

	
	Y 
	5,5
	2,6

	
	N 
	6,2
	3,3

	
	
	
	



When player 1 choses Y, player 2 will automatically select choice N because 6 > 5

When player 1 choses N, player two will select the choice N since 3 > 2

When player 2 choses Y, player 1 will also select choice N because 6 > 5

When player 2 selects choice N, the first player picks choice N since 3 > 2

Their Nash equilibrium will be selected by both of them choosing N; that is N, N. 

Player 1 has a dominant strategy from choosing choice N. this is because despite the move made by player 2, player 1 will always take choice N. 

Player’s two dominant strategies is also N as the player is better off with the selection N. 







Question Two
a. 

	
	Jessica

	Bob
	
	Football
	Opera

	
	Football
	3,1
	0,0

	
	Opera
	0,0
	1,3



				

Pure strategies: 
Nash Equilibrium 1 = {Football, Football}
Nash Equilibrium 2 = {Opera, Opera}
			Mixed strategies
Nash Equilibrium 3 = {Bob: P, Football = ¾}
			  {Bob: P, Opera = ¼}
			{Jessica: P, Football = ¼}
			{Jessica: P, Opera = ¾}
b. 
	
	Jessica

	Bob 
	
	Football
	Opera

	
	FootballBob (3)
Jessica (1)

	Bob (0)
Jessica (0)

	

	
	OperaBob (0)
Jessica (0)

	Bob (3)
Jessica (1)

	





Question Three. 

	Entrant
	Incumbent

	
	Enter
	Stay out 

	
	Enter
	
	Incumbent
	10,-

	
	
	Entrant
	
	High
	Low
	

	
	
	
	High
	10,10
	0,15
	

	
	
	
	Low
	15,0
	5,5
	

	
	Stay out
	
	10,20
	10,-



a. The sub game perfect Nash equilibrium for this game will be for both the players to enter the market and charge low prices. That can be represented as: 
{Enter; Low Low} 

b. The equilibrium of a modiﬁed game would be represented as: 
{Stay Out; Low Low}





















Question Four. 

The normal form of the rock, paper scissors game can be represented as: 

	
	Rock
	Paper
	Scissors

	Rock
	0,0
	-1, 1
	1, -1

	Paper
	1, -1
	0,0
	-1, 1

	Scissors
	-1, 1
	1, -1
	0,0



Nash equilibrium in mixed strategies 

	P2
	P3

	
	
	Rock
	Paper
	Scissors

	
	Rock 
	0
	-1
	0.5

	
	Paper
	-1
	-1
	0

	
	Scissors
	0.5
	0
	2



	P2
	P3

	
	
	Rock
	Paper
	Scissors

	
	Rock 
	2
	0.5
	0

	
	Paper
	0.5
	0
	-1

	
	Scissors
	0
	-1
	-1




	P2
	P3

	
	
	Rock
	Paper
	Scissors

	
	Rock 
	-1
	0
	-1

	
	Paper
	0
	2
	0.5

	
	Scissors
	-1
	0.5
	0



The following is a payoff representation of the payoff matrix of the game in terms of the P1, P2 and P3 payoff. Calculating the payoff would result into: 

When P1 = Rock: 0 + 2 + (-1) = 1/3 
			3	

When P1 = P2 = Paper: (-1) + 0 + 2 = 1/3 
			3	

When P1 = Rock: 2 + (-1) + 0 = 1/3 
			3	
Therefore, in all instances is 1/3, 1/3, 1/3
Question Five. 
-∞, -∞

Attack

a. Extensive Form NK

Attack


Don’t Attack

10, -10
US



Don’t attack

Don’t Attack

0, 0
NK








The sub game’s perfect equilibrium is for both countries to not attack each other despite The US being angry and minimally attack; as they will benefit from a health payoff value. This is represented as: 
{Attack; Don’t Attack, Don’t Attack}

b. Normal Form 

	US
	North Korea

	
	
	Attack 
	Not To Attack
	

	
	Attack 
	-∞, -∞
	10, -10
	

	
	Not To Attack
	-∞, -∞
	0,0
	

	
	
	
	
	



Nash Equilibrium 1= {Attack; Don’t Attack, Don’t Attack}

 Nash Equilibrium 2= {Attack; Don’t Attack, Attack}

Nash Equilibrium 3= {Don’t Attack; Attack, Don’t Attack})



Question Six 

	Player 1
	Player 2

	
	
	Compete 
	Corporate

	
	Compete
	10,10
	30, δ.

	
	Corporate
	30, δ.
	20,20

	
	
	
	



a. From the discount factor provided, the sustainability of the co-corporation strategy is impossible to attain. Thus it is not sustain- able

b. To obtain the condition, assume that: 30 > 10 > 20 > 30.  

Where 10 > 20 or 10 = 20 δ. 10/20 = ½ 

We obtain the value that δ = ½ 

Thus, the conditions that can allow cooperation to be sustained indefinitely are δ = ½

c. 
	Player a
	Player b

	
	
	Compete 
	Corporate

	
	Compete
	10,10
	10, δ.

	
	Corporate
	 δ, 50
	20,20

	
	
	
	



For a 
To obtain the condition, assume that: δ > 10 > 20 > 10.  

This is impossible to obtain and thus never. 

For b
50 > 10 > 20 > δ
δ = 50 and 10 = 20 
10 = 20 δ and δ = ½ = 50





Question seven. 

a. Bertrand: P = 200 – 2Q and TC = 50 + 10 Q 

MC = 10 and 200 – 2Q = 10 

190 = 2Q where Q = 95 

P = 200 – 2(95) and P = 10 

Cournot: P = 200 – 2q1 – 2q2

Firm a) TR = (200 – 2q1 – 2q2) q1 = 200q1 – 2q1² - 2q1q2

MR = 200 – 4q1 – q2 = 10

200 – 10 – q2 = 4q1

190 – q2 = 4q1 where q1 = 47.5 – ¼ q2

Firm b) TR = (200 – 2q1 – 2q2) q2 = 200q2 – 2q2² - 2q1q2

MR = 200 – 4q2 – q1 = 10

200 – 10 – 4q2 = q1

190 – 4q2 = q1 and q1 = 47.5 – ¼ q2

190 – 4q2 = 47.5 – ¼ q2; 142.5 = 3.75q2

Q2 = 38 and Q1 = 38

Profit

Profit = TR – TC 

TR = 200 – 2(76) * 76 = 3648

TC = 50 + 10 (76) = 810 

Profit = 2838

b. Bertrand: P = 250 – Q and TC = 50Q

MC = 50 and 250 – Q = 50 

200 = Q where Q = 200

P = 250 – 200 and P = 50 

Cournot: P = 250 – q1 – q2

Firm a) TR = (250 – q1 – q2) q1 = 250q1 – q1² - q1q2

MR = 250 – 2q1 – q2 = 50

250 – 50 – q2 = 2q1

200 – q2 = 2q1 where q1 = 100 – ½  q2

Firm b) TR = (250 – q1 – q2) q2 = 250q1 – q2² - q1q2

MR = 250 – 2q2 – q1 = 50

250 – 50 – 2q2 = q1

200 – 2q2 = q1 where q1 = 100 – ½ q2

200 – 2q2 = 100 – ½ q2; 100 = 1.5q2

Q2 = 66.67 and Q1 = 66.67

Profit

Profit = TR – TC 

TR = (250 – 133.33) * 133.33 = 15555.61

TC = 50 (133.33) = 6666.5 

Profit = 8889.11


c. Bertrand: P = 1200 - Q and TC = 25 + 40Q 

MC = 40 and 1200 – Q = 40

1160 = Q where Q = 1160 

P = 40 – 200 and P = 40

P = 250 – q1 – q2

Firm a) TR = (1200 – q1 – q2) q1 = 1200q1 – q1² - q1q2

MR = 1200 – 2q1 – q2 = 40

1200 – 40 – q2 = 2q1

1160 – q2 = 2q1 where q1 = 580 – ½  q2

Firm b) TR = (1200 – q1 – q2) q2 = 1200q2 – q2² - q1q2

MR = 1200 – 2q2 – q1 = 40

1200 – 50 – 2q2 = q1

1160 – 2q2 = q1 where q1 = 580 – ½ q2

1160 – 2q2 = 580 – ½ q2; 580 = 1.5q2

Q2 = 386.67 and Q1 = 386.67

Profit

Profit = TR – TC 

TR = (1200 – 773.33) * 773.33 = 329954.13

TC = 40 (773.33) = 30933.2

Profit = 299020.93



d. Bertrand: P = 160 – 2Q and TC =  Q² 

MC = 2Q and 160 – 2Q = 2Q

160 4Q where Q = 40 

P = 160 – 2(40) and P = 80

Cournot: 

Firm a) TR = (160 – q1 – q2) q1 = 160q1 – q1² - q1q2

MR = 160 – 2q1 – q2 = 2Q

160 – 2Q – q2 = 2q1

160 – q2 - 2Q = 2q1 where q1 = 80 – ½  q2 - Q

Firm b) TR = (160 – q1 – q2) q2 = 160q2 – q2² - q1q2

MR = 160 – 2q2 – q1 = 2Q

160 – 2Q – 2q2 = q1

160 – 2Q - 2q2 = q1 where q1 = 80 – ½ q2 – Q

160 – 2Q - 2q2 =80 – ½ q2; 80 = 1.5q2

Q2 = 386.67 and Q1 = 53.33

Profit

Profit = TR – TC 

TR = (160 – 106.67) * 106.67 = 5688.711

TC = 2(106.67) = 213.34

Profit = 5475.371























Question Eight 
a.  Q = 840 – 2Q and P = 420 – ½ Q
	TR = (420 – ½ Q) Q = 420 Q – 1/2Q²
	MR = 420 – Q
	TC = 240 + Q²
	MC = 2Q 
	Therefore, 420 – Q = 2Q and Q = 140 
	P = 420 – ½ (140) = 350 
	P = 350 and Q = 140  
b. Monopoly Profit = (Profit – ATC) × Quantity 

ATC = 2Q = (140 × 2) = 280 

(350 – 280) × 350 = 9,800 

Answer = $9,800

c. Q = 840 – 2P and Q = q1 and q2. 

P = 420 – (q1 + q2)

TC = 240 + Q²

TR = p1q1 – TC

(420q – q1² – q1q2 - 240 – q1²) = (420 – 3q1 – q2 = 0)

420 – 3q2 – ½ q1 = 3q2

Thus 350 0 3q – 1/12 q1

Q1 = 120 and q2 = 120

420 – 120 = 300 
Q1 = 120 and Q2 = 120 

P1 = 300 and P2 = 300 

d. Total monopoly profit: 350 × 140 – (140)² = 29160

To sustain their cartel, the required profit will be 29160/2 which is 14,580
 
In this case, cartel profit < monopoly profit and there is thus no sustainable value for any δ

