PS 6.  

Demand is given by p=100-Q.  Where Q is the market quantity.

1) If there are three firms competing according to the Cournot model each with TC=q2, what will be the profits of each firm?  

Since P=100-q1-q2-q3, for firm 1 MR=100-2q1-q2-q3 and MC=2q1. Thus profit maximization implies 100-2q1-q2-q3 =2q1.  By symmetry q1=q2=q3 so 100=6q1 or q1=16.66.  Thus Q=50 and P=50.  Therefore, the profits to a firm are 16.66*50-16.662  =555.44.         

2) If firm 1 picked its quantity first followed by firm 2 and then firm 3, what would be the profits to each firm?  This is known as the Stackleberg model.  (Hint:  Since firm 3 moves last it will know the quantity choices of the first two firms.  Therefore when firm 2 makes its decision it knows how firm 3 will respond and can take this into account in its maximization problem.  Similarly, firm 1 will know how firms 2 and 3 will respond and can take this into account.    
See solution derived in class on 4/5/05.

3) If the three firms were to collude and act as if they had merge into one firm, how much profit would each firm earn?  

If the firms formed a cartel, they would want to make sure that MC was the same at each location.  Thus 2q1 =2q2 =2q3 =MC.  So q1 =q2 =q3 =MC/2 and Q= q1 +q2 +q3 =3 MC/2
or MC=2Q/3.  Since MR= 100-2Q, profit maximization for the cartel is where 2/3Q=100-2Q or 100=8/3Q or Q=37.5.  Thus q1=12.5 and P=62.5.  So a firm’s profits are 62.5*12.5-12.52=625.     

4)  If two of the firms agree to the arrangement, what should the other firm do?  Assume they are selecting quantity simultaneously.  (Hint, we know from part 1 what the best response functions are.)  Draw the game that gives each firm three quantity choices 1) the cartel agreement, 2) this alternative, and 3) the quantity you found in question 1.    

From part 1 we know that the best response for firm 1 is 100-2q1-q2-q3 =2q1 or 
q1=(100-q2-q3)/4. If the other two firms make 12.5 units then firm 1 should make (100-12.5-12.5)/4 = 18.75.  Thus the total quantity would be 43.75 and price would be 56.25.  

The game would be as follows where firm 1 picks the row, firm 2 picks the column, and firm three picks the table.  The Nash Equilibrium is highlighted.  
	q3=18.75
	
	
	
	

	
	
	q2=18.75
	q2=16.66
	q2=12.5

	
	q1=18.75
	468.75, 468.75, 468.75
	507.94, 486.14, 507.94 
	585.94, 468.75, 585.94

	
	q1=16.66
	486.14, 507.94, 507.94 
	520.69, 520.96, 547.13
	590.26, 494.88, 625.13

	
	q1=12.5
	468.75, 585.94, 585.94
	494.88, 590.26, 625.13 
	546.88, 546.88, 703.13


	q3=16.66
	
	
	
	

	
	
	q2=18.75
	q2=16.66
	q2=12.5

	
	q1=18.75
	507.94, 507.94, 486.14
	547.13, 520.69, 520.96
	625.13, 494.88, 590.26

	
	q1=16.66
	520.69, 547.13, 520.96 
	555.44, 555.44, 555.44
	625.08, 521, 625.08

	
	q1=12.5
	494.88, 625.13, 590.26
	521, 625.08, 625.08 
	573, 573, 694.39


	q3=12.5
	
	
	
	

	
	
	q2=18.75
	q2=16.66
	q2=12.5

	
	q1=18.75
	585.94, 585.94, 468.75
	625.13, 590.26, 494.88
	703.13, 546.88, 546.88,

	
	q1=16.66
	590.26, 625.13, 494.88
	625.08, 625.08, 521 
	694.39, 573, 573 

	
	q1=12.5
	546.88, 703.13, 546.88,
	573, 694.39, 573
	625, 625, 625


