


Single good produced by n firms

Cost to firm i of producing qg; units: C,(q;), where
C, is nonnegative and increasing

If firms’ total output is Q then market price is
P(Q), where P is nonincreasing

Profit of firm 1, as a function of all the firms’
outputs:






a—Q ifQ =<«
0 if @ > «

P(Q) = max{0,a — Q} = {










Payoff functions

Firm 1's profit is
m1(q1,q2) = @1 (P(q1 + q2) — ¢)

gl —c—qa—q1) ifq <a—q

—cqq if g1 > a— g9




(0 —c—q2)/2 ifqg <a—c

bi(ge) =

0 If go > o« — c.



















N-player Cournot Model (2)

Instead, we will impose symmetry.

It should be clear from the symmetric nature of the
problem and the best response functions that the
solution will be symmetric—i.e.q,=q, = ... = q,.

We could see for example that S|multaneously solvmg
the best response functions for q, and g, will imply that
d; = g,, and we could repeat this for all other pairs of
equation.

Thus, we can impose g, = q* for all i on our
representatlve firm best response function.

This implies

q” = (a—(n-1)q" —c)/2
29*=a-(n-1)g*—c
(n+1)g*=a-c

q* = (a — c¢)/(n+1).S0 this is our unique Nash equilibrium.



N-player Cournot Model (3)

To find prices and profits, we can substitute this
solution for g* into our original demand function
and profit function.

Industry output Q = ng* = n(a — c)/(n+1)
Market price P = a — n(a — c)/(n+1)

= (a + nc)/n+1

Firm profit

M, = [(a —c)/(n+1)][a — c —n(a — c)/(n+1)]
[(a—c)/(n+1)] [(a —c)/(n+1)]

[(a —c)/(n+1)]?






