Economics answers

1) 
Where; 
TR1 = Total Revenue of firm 1
TR2 = Total Revenue of firm 2
TC1 = Total Cost of firm 1
TC2 = Total Cost of firm 2

a)
Inverse Demand: P = 591 - 4Q, where Q = Q1+Q2
Therefore, P = 591 - 4(Q1+Q2) = 591 - 4Q1 - 4Q2
a)
Total Revenue of firm1 (TR1) = (591 - 4Q1 - 4Q2)*Q1 = 591 Q1 - 4Q21 - 4Q1Q2
And the Total Revenue of firm2 (TR2) = (591 - 4Q1 - 4Q2)*Q2 = 591Q2 - 4 Q1Q2 - 4Q22
 
b)
Also given TC1=15Q1
Therefore profit of firm 1 (π1) = P*Q1 - 15Q1
Or, π1 = (591 - 4Q1 - 4Q2)*Q1 - 15Q1
Or, π1 = 591 Q1 - 4Q21 - 4Q1Q2 - 15Q1
Or, π1 = 576 Q1 - 4Q21 - 4Q1Q2
Similarly for firm 2 we have TC2=31Q2.
Therefore profit of firm 2 (π2) = P*Q2 - 31Q2
Or, π2 = (591 - 4Q1 - 4Q2)*Q2 - 31Q2
Or, π2 = 591 Q2 - 4 Q1Q2 - 4Q22 - 31Q2
Or, π2 = 560 Q2 - 4 Q1Q2 - 4Q22
Now, from the first order condition of profit maximization for firm 1, we get;
d(π1)/dQ1 = 576 - 8Q1 - 4Q2 = 0
or, 8Q1 = 576 - 4Q2 
or, Q1 = 72 - 0.5 Q2
Similarly for firm 2 we get;
d(π2)/dQ2 = 560 - 4Q1 - 8Q2 = 0
or, Q2 = 70 - 0.5Q1
Therefore, the best response of the firms are Q1 = 72 - 0.5 Q2 and Q2 = 70 - 0.5Q1.


c)
Cournot game is a simultaneous quantity game. So, to get the equibrium quantity we need to simultaneously solve the best response function.
Therefore,  Q1 = 72 - 0.5 Q2 = 72 - 0.5*(70 - 0.5Q1). = 72 - 35 + 0.25Q1.
Or, Q1 = 37 + 0.25Q1.
Or, 0.75 Q1 = 37
Or, Q1 = 37/0.75 = 49.33 = 49
Now, Putting Q1 = 49 in the reaction function of firm-2 we get Q2 = 70 - 0.5*49 = 70 - 24.5 = 45.5 = 45.
Equilibrium output of firm1 and firm2 are 49 and 45 respectively.
d)
The total output produced is Q = Q1 + Q2 = 49 + 45 = 94
If the total output is 94 then the price charged is P = 591 - 4Q = 591 - 4*94 = 591 - 376 = 215.
Therefore, the equilibrium price is 215.
e)
Each firms total profit:
Profit of firm 1 : π1 = P*Q1 - 15Q1 = 215*49 - 15*49 = 9800
Profit of firm 2 : π2 = P*Q2 - 31Q2 = 215*45 - 31*45 = 9675 - 1395 = 8280
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2) 
Firm 1 is the leader and firm 2 is the follower.
The demand function is : P = 591-4Q = 591 - 4Q1 - 4Q2.
We will fist solve the profit maximizing problem of the follower:
π2 = P*Q2 - 31Q2
or, π2 = 560 Q2 - 4 Q1Q2 - 4Q22
d(π2)/dQ2 = 560 - 4Q1 - 8Q2 = 0
or, Q2 = 70 - 0.5Q1
For firm 1 the profit maximizing problem is : π1 = P*Q1 - 15Q1
Or, π1 = (591 - 4Q1 - 4Q2)*Q1 - 15Q1
Or, π1 = 591 Q1 - 4Q21 - 4Q1Q2 - 15Q1
Or, π1 = 576 Q1 - 4Q21 - 4Q1Q2.
Putting Q2 = 70 - 0.5Q1 in π1 = 576 Q1 - 4Q21 - 4Q1Q2 , we get,
π1 = 576 Q1 - 4Q21 - 4Q1* (70 - 0.5Q1) = 576 Q1 - 4Q21 - 280Q1 + 2Q21.
Or, π1 = 296Q1 - 4Q21 + 2Q21
From first order condition we get,
d(π1)/dQ1 = 296 - 8Q1 + 4Q1 = 296 - 4Q1 = 0
or, Q1 = 296/4 = 74
Therefore, Q2 = 70 - 0.5Q1 = 70 - 0.5*74 = 70 - 37 = 34
Total Quantity produced: Q = Q1 + Q2 = 74 + 34 = 108.
If the quantity produced is 108, then the price charged in the market is :
 P=591-4Q = 591 - 4*108 = 591 - 432 = 159
Profit of firm 1 : π1 = P*Q1 - 15Q1 = 159*74 - 15*74 = 10,656
Profit of firm 2 : π2 = P*Q2 - 31Q2 = 159*34 - 31*34 = 4,352
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3)
The demand function is given as : P=200 - 2*(Q1+Q2)
Also given TCi=4Qi, i = 1,2.
Therefore, TC1 = 4*Q1 and TC2 = 4*Q2
Profit of firm 1 (π1) = P*Q1 - 4Q1
or, π1 = {200-2*(Q1+Q2)}Q1 - 4Q1 = 200Q1 - 2Q21 - 2Q1Q2 - 4Q1 = 196Q1 - 2Q21 - 2Q1Q2
Differentiating with respect to Q1 and setting it equal to zero from the first order condition of maximization, we get,
196 -4Q1 - 2Q2 = 0
Or, 4Q1 = 196 - 2Q2
Or, Q1 = 49 - 0.5 Q2
Similarly, profit of firm 2 (π2) = P*Q2 - 4Q2
or, π2 = {200-2*(Q1+Q2)}Q2 - 4Q2 = 200Q2 - 2Q1Q2 - 2Q22 - 4Q2 = 196Q2 - 2Q1Q2 - 2Q22
Differentiating with respect to Q2 and setting it equal to zero from the first order condition of maximization, we get,
196 - 2Q1 - 4Q2 = 0
Or, 4 Q2 = 196 - 2Q1
or, Q2 = 49 - 0.5 Q1
The best response of firm1 and firm2 are Q1 = 49 - 0.5 Q2 and Q2 = 49 - 0.5 Q1 respectively.
Solving the best responses simultaneously we get Q1 = 32.66 approximately 33.
Therefore, Q2 = 49 - 0.5 Q1 = 49 - 0.5*33 = 32.5 approximately 33.
Since, both firms have same cost function therefore they will produce same quantity of 33 units each.
If each firm produces 33 units, then the total output is 33 + 33 = 66
Then P = 200 - 2*(Q1+Q2) = 200 - 2(66) = 200 - 132 = 68
Market clearing price is 68.
Profit of firm 1 : π1 = P*Q1 - 4Q1 = 68*33 - 4*33 = 2244 - 132 = 2112
Profit of firm 2 : π2 = P*Q2 - 31Q2 = 68*34 - 4*33 = 2244 - 132 = 2112
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4) 
A) Yes both firms have a dominant strategy 
     Auburn; who is player one, dominant strategy is to produce 500 cars
     Cord, player 2 has a dominant strategy of producing 500 cars also. 
B) 
The Nash-equilibrium is 4,4 that is production of 500 cars by both auburn        and cord since this cell results in the dominant strategy for both auburn and cord for the production of 500 cars .
C)
The strategy profile that results in the best pay-off for both players is production of 500 cars by both Auburn and Cord since this is the dominant strategies
D)
Yes cooperation is a Nash equilibrium even if the game is played seven times since it is the dominant strategy for both players in this case.

5)
A) Other than the game itself there are three sub games in the sequential move game.
B) The sub game-perfect equilibrium is (1,2,3) because it results to the least sub game  movements which are through low only.
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