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We have a Cournot Oligopoly where J=2.  Let each have constant AC and MC, but 0<= c1 < c2.  Show firm 1 will have greater profits (Pr) and produce a greater share of market output than firm 2 in a Nash Equilibrium.

Price (P) = a-bQ  where Q = q1+q2  and c1<c2
Pr1 = Pq1 – c1q1 ( (a-bQ)q1 –c1q1 ( [a-b(q1+q2)]q1 –c1q1

FOC: dPr1 = 0 ( q1 = (a-c1) - .5q2  ( This is Firm 1’s Reaction Function

           dq1                        2b

FOC: dPr2 = 0 ( q2 = (a-c2) - .5q1  ( This is Firm 1’s Reaction Function

           dq2                        2b

We know q1 = Q – q2 and q2 = Q – q1, so plugging the respective values into the Reaction Functions, we get:

q1 = (a-c1) - .5Q - .5q1 ( q1 = (a-c1) - Q
           2b



    b

q2 = (a-c2) - .5Q - .5q2 ( q2 = (a-c2) – Q
           2b



    b

*** We are given that c1<c2, therefore (a-c1) < (a-c2) as given above.  This shows that q1>q2, meaning firm 1 produces a greater market share. ***

Pr1 = Pq1 – c1q1 ( q1(P-c1)

Pr2 = Pq2 – c2q2 ( q2(P-c2)

But we already know that q1>q2 AND c1<c2, so (P-c1) > (P-c2).  Let us call

(P-c1)  X and (P-c2)  Y.

q1(X) > q2(Y) since q1>q2 and X>Y

*** Thus, Pr1 > Pr2 because Pr1 = q1(X) and Pr2 = q2(Y) ***

