ECON 321, Professor Hogendorn

Problem Set 3 Answers

1. Chocolate_a.

(a)

Under perfect competition, firms set marginal cost equal to
price. Since firm 2 has a higher cost, it cannot compete in

the market at all, so ¢, = 0.

That leaves only firm 1 in the market, and the market price

of p, = ¢;. At that price, firm I’s quantity equals market
quantity: ¢, = Q = a — ¢;.

The firms’ profit maximization problems are:
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Taking first order conditions for both problems and solving

for ¢, and ¢, gives reaction functions:

7,(¢5) = # 95(9,) = &2_%
Solving these simultaneously gives the Cournot-Nash equi-
librium quantities

. a—2ci+o .  a—Z2co+¢
&= "5 =5
At these quantities, the market price and firm [’s profits are:

. atcto . (d—261+62)2

F=Ty e

Now firm 1 anticipates firm 2’s reaction when it solves its

new profit maximization problem:

a— ¢y — (g,
maxmw; = <a—q1 — 2) q, — 19,

91

1

maxm = (@ = q¢; = )¢, =g, maxmy = (a—q; = ¢5)¢; — e2q,



Firm 1’s solution to this problem, and the corresponding re-

sponse of firm 2, are:

% Cl—261+62 % a—362+261
QJZf 92:#

Then the market price and the profit for firm | are

% a+261+62 % (a—261+62)2

A

2. AccBert_a.

(a) Firm 1's profit maximization problem is:

"}f]l’c”l@lapz) =(p; = 1)1 = 0.3p, + 0.1p,)

Its first order condition 1is:

on
L 13—0.6p,+0.1p, =0
ap] 1 2

Solving for p, and exploiting the symmetry of the problem,

we can get the reaction functions for firms 1 and 2:

1.3+ 0.1p,

1.3+ 0.1
Pl = = ) =

0.6

When we set these equal and solve simultaneously, the Nash
equilibrium is p; = p5 = 2.6. The corresponding quantities
are

q,(2.6,2.6) = q,(2.6,2.6) = 0.48. and the profits are
71(2.6,2.6) = 715(2.6,2.6) = 0.768.

Firm 1's new second-period profit maximization problem is:

’f;}‘}xnl(ﬁjaﬁﬁ :PJ(] —0.3p, + 0'@2)

Its first order condition and reaction function are:
on
op,

I+ 0.1p,

=1—-03p,+0.1p,— 03p, = 0= p,(p,) = 06



For firm 2, the reaction function is unchanged from part (a),

so solving simultaneously gives

1 011.3+0.1p,
pl@2@1>)_a.6+0.6 0.6

Solving for p, and the other variables gives p; = 2.09, p = 2.52,
q,(2.09,2.52) = 0.625, ¢,(2.09,2.52) = 0.453. The (oper-
ating) profits are 7; = 2.09X%0.625 = 1.31 and

my = (2.52 —1)0.453 = 0.69.

=1.67+0.36+ 0.028p,

In stage 1, firm 1 anticipates that if it does not buy the ma-
chine, the stage 2 outcome will be as in (a), whereas if it does
buy, the stage 2 outcome will be as in (b). If it does buy, the
net profit for firm 1 is II; = 1.31 — 0.5 = 0.81, so the ma-
chine is just barely worthwhile relative to the 0.768 outcome

of part (a).



