In class Chapter 6 

P = 100 – 3Q

Q = Q1 + Q2

Ci(Qi) = 4Qi

1) Find firm 2’s best response function:

(2 = (100 – 3(Q1 + Q2))Q2 – 4Q2 

d(/dQ2 = 100 –6Q2 –3Q1 – 4 = 0

Q2 = 96 – 3Q1

6

2) Find firm 1’s best response function (or by symmetry):
(1 = (100 – 3(Q1 + Q2))Q1 – 4Q1 

d(/dQ1 = 100 –6Q1 –3Q2 – 4 = 0

Q1 = 96 – 3Q2
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3) Find the Cournot-Nash equilibrium – we simultaneously solve the two equations

Q2 = 96 – 3Q1

6

(plugging in Q1 = 96 – 3Q2)


         6

Q2 = 96/6 – ½*(96 – 3Q2)

                   6

Q2 = 96/6 –96/12 + 3/12Q2
Q2(12-3) = (192 – 96)
      12

12

Q2 = 96/9 = 10.67 ; Q1 = 96/9 = 10.67

Q = 10.67 + 10.67 = 21.34

In the general form Q1 = Q2 = (A-c)/3b

4) 4) Find price – we plug Q into the demand function

P = 100 – 3(10.67 + 10.67)

P = 100 – 64 = 36

In the general form P = (A+2c)/3 = (100+2*4)/3 = 108/3

5) Find profits
(1 = (100 – 3(Q1 + Q2))Q1 – 4Q1 

(1 = (100 – 3(10.67 + 10.67))10.67 – 4*10.67

(1 = (100 – 64))10.67 – 42.68

(1 = 384.12 – 42.68 = 341.44 ( same for firm 2 since symmetric
 In the general form  ( = (A – c)2/9b = (100-4)2/9*3 = 341.33

6) Graph
Graphically Q2

       (A-c)/B



  Q1 = R1(Q2)



(A-c)/2B=Q2m


(A-c)/3b=Q2c







Q2 = R2(q1)





(A-c)/3b=Q1c  Q1m=(A-c)/2B 
(A-c)/B
Q1

7) If the firms colluded (Cartel) they would produce what quantity?
P = 100 – 3Q 

( = (100 – 3Q)Q – 4Q

MC = 4

MR = 100 – 6Q

Profit maximization is where MC = MR --> 100 – 6Q = 4


Solving for Q = 96/6 (in the general form (A-c)/2b) ( Q = 16

Splitting the monopoly (Cartel) quantity would mean each would produce 8

Q1 + Q2 8 + 8 = 16; Q1 = Q2 = 8

Thereby splitting the monopoly profits: 

½ (M  = ½ (100 – 3*16)16 – 4*16= ½ (768) = 384

8) Show that cheating on the Cartel quantity is a best response
The best response for firm 1 when firm 2 produces 8 is to produce

Q1 = 96 – 3*8

6

Q1 = 12

(1  =  (100 – 3*(8+12))12 – 4*12= 432

( higher profits by cheating on collusive agreement

	
	Collude
	Cheat

	Collude
	384, 384
	288, 432

	Cheat
	432, 288
	341.33, 341.33


