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The Oligopoly Problem
13.1.a

The discussion so far may seem to indicate that there is primarily a quantitative
difference among the various types of market organizations. In monopoly there
is one seller; in duopoly two; and so on. To be sure, a quantitative difference does
exist, and it is convenient to classify markets according to this difference. Yet
there is a qualitative difference of transcending importance. Briefly, when num-
bers are few, each seller must be acutely conscious of the actions and potcntial

reactions of rival firms.
Consider a duopoly market. Each firm mu rely recognize that its
actions affect the rival firm, which will react accdrdingly. Since the market is

divided between the two, most courses of actic-. benefiting one firm will be

harmful to the other; hence action by one rival will have its counterpart in a
action may result.

maneuver by the other. Thus many different courses of
izl i » each other; they may

(13

The rivals may spend theislivesirying 1o “second guesscach O
tacitly agree to compete by advertising but not by price changes; O, by recog-
nizing their mono nti ltion and cooperate rather
than oomggté. n fact, there are just about as many different results as there are

oligopolies; to examine each would carry taxonomy too far. Thus we concentrate
our attention on two sets of oligopoly theories. First, a few “classical” solutions
to the duopoly problem are analyzed. Next, some theoretical “market” solutions

are examined. But our investigation cannot be complete, for that would require
one or more volumes in itself. Nonetheless, the principal feature of oligopoly

markets should be clear. Thg figms are interdependent; the p_gligigg of one directly
perceptibly affect the othersHeace-competition cannot be impersopal.

and perceptibl affect

Some Concepts and Assumptions

13.1.b
ly (7

First, for analytical convenience we assume that the roducts within an oli
us. As a practical matter, most oligopolies are character-

market are homogencp
ized by product differentiation; yet the distinction is not of paramount importance
because the firms are interdependent whether they produce identical commodities

or not. Second, we assume
i ts. This may or may not be true; it may hold for some inputs

competitive marke
but not for others. However, when the assumption does great violence to reality,
a small modification of the cost curves is all that is required. Finally, for the

present, we assume that the firm 1depepden 1 tho

interdependent in the market. That is, the case of cusive.oligopoly is ruled
out even though to the firms Mﬁ ly desirable and sometimes
realized solution. Since the Sherman Antitrus this is more a legal than an
. o o sl Rk 1 o]
L I't"'l"l'l_'d i 8
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SOME “CLASSICAL" §

JLUTIONS TO THE DUOPOLY PROBLEM B

Formal speculation about the duopoly problem is sometimes dated from the w

of a French economist, A. A. Cournot. Beginning with his famous “minork
springs™ case, some of the outstanding theories of oligopoly behavior Wi“er;el
analyzed. Except for game-theory models and the Hotelling case, little cred

is today accorded these solutions. However, as Machlup put it, “Familiarit it
the classical models has become a kind of hallmark of the education yo?mh
e.conomic theorist, even if it helps him more in the comprehension of the traj'n
tional lingo than in the analysis of current economic problems.”" 5

The Cournot Case?
13.2.a

Assume, with Cournot, that two mineral springs, furnishing identical mineral
water, are situated side by side. One is owned by A, the other by B. The springs
are actually artesian wells to which purchasers must bring their own containers.
gfonsequently the only costs are the fixed costs of sinking the wells;“i;ﬁ);_rii_gular,
marginal cost is zero for each producer. The duopoly market so constructed is
illustratec in Figure 13.2.1. DQ is the market demand for mineral water, and MR

is the marginal revenu
Suppose A is initially the only seller in the market. To maximize profit A sells

O0Q, units of mineral water, so that marginal revenue equals the zero marginal
cost. Price is OP; per unit, and profit is 00, CP,. Now B enters the markeSmd
Cournot’s crucial assumption comes into the picture.

To get at an analytical solution of a duopoly situation one must make a

h entrepreneur’s expectations of the rival’s
that each entrepreneur expects that the other

1ange output. Thus B
W of mineral water. In other words, B views the segment CQ as the

rtion of total demand left after A sells OQ, units and the relevant marginal

$
'Competition (Baltimore: Johns Hopkins Universiiy

mathématiques de la théorie des richesse:
entitled Researches into the Mathematical
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mizes profit by selling 0, Q, units at price OP,. At this pomt B’s anticipated
‘proﬁt 1s 0,0, FK and A’s anticipated profit falls to OQ, KP,.*

ot

NWM Q, = 0,0 units of mineral
__water. According to this belief, OQ, represents the total market available to A.
" With straight-line demand and marginal revenue curves, the best A can do is to
market 0Q,/2 units. Thus, A reduces output somewhat and market price rises
accordingly. B views the situation anew and sees more of the market now
available, specifically OQ — 0Q,/2. Consequently, B increases output to
1/2(0Q — 0Q,/2), price falls somewhat, and A must reappraise the situation.

[N ry

riving marginal revenue from demand and the fact that marginal cost

imnol)oly position 1o an ultimate duopoly equilibrium
' particularly satisfactory The presentation in the
found in the literature and because if one ignores
od. But the “minor points” may cause the serious
rket, B charges aprice of 0P, per unit. Price
Q.. But since the products of A and B are
‘and B ot divided two thirds for A and one
e graphical difficulty, the
 price . The same conclusion,
, Jrmot case ismtmmbmdbym
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Believing B will forevermore sell (OQ 0Q;/2)/2 units, the available -

ket for A appears to be OQ — (0Q — 0Q,/2)/2. A’s profit-maximizing
is thus [OQ — (OQ — 0Q,/2)/2]/2, somewhat less than previously. Ang 0t
continues, A gradually decreasing sales and B Increasing sales. But the

is a limit; the adjustment mechanism converges.

To see the ultimate result, concentrate first on B. B initially sells
Q,0: = Q:Q = 0Q/4 units. Then B increases output to (0Q — 0Q,/2)/2 =
(0Q — 30Q/8)/2 = 0Q(1/2 — 3/16) = 50Q/16. B thus expands by
5/16 — 1/4 = 1/16. The next expansion is by 1/64; the next by 1/256; and s
on. B’s final output is 0Q(1/4 + 1/16 + 1/64 + ...) = 0Q/3.

A. on the other hand, initially had one half of the market, OQ, = 1/20Q.
A’s ouput first falls to 0Q,/2 = (30Q/4)/2 = 30Q/8. This is a loss of one
eight of the market in the first round. Next, A’s output falls to [0Q —

- (0Q — 300Q/8)/2]/2 = 110Q/32. In this round A loses 1/32 of the market:
in the next, A loses 1/128, and so on. A’s final output is OQ(1/2 — 1/8 -
1/32 — 1/128 — ..,.)=0Q__/3. L

Graphically, A produces OQ ' units, B produces Q 'Q units, and market price
is OP. A’s profit is OQ 'LP. B’s is 0 "QEL, and the total profit is OQEP. If price
were set equal to (zero) marginal cost, OQ units would be sold, and profit would
be zero. This is the perfectly competitive solution. Under monopoly, output
would be 0Q/2 and profit would be OQ, CP,. Thus duopoly output 20Q/3 s
smaller than the competitive output but somewhat larger than monopoly output.
The duopoly price (OP) is two thirds of the monopoly price; total duopoly profit

_ 2)(8)8
. L . ale.
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Stability in Oligopoly Markets: Chamberiin_Solution
13.2.Cc

Chamberlin proposed a stable duopoly solution that depends upon mutual r

o — -

nition of market interdependence.” Chambezlin’s case is exactly that of Coumnoy
on Ol marx L= LA
except for the final result (see Figure 13.2.2). DQ is the linear demand for
mineral water. A first enters the market and sells OQ, units at price OP,, thereby
reaping monopoly profit. B next enters the market. Seeing that A produces 0Q,
units, B regards CQ as the demand function. The best B can do is to market 0, 0,
units. Price falls to OP,, and total profit for both entrepreneurs is 0Q, FP,.
The difference between Cournot and Chamberlin now arises. According to the
latter, A will survey the market situation after B’s entry, recognize their mutual
interdependence, and recognize also that sharing monopoly profit OQ, CP, is the
best either of them can do. A consequently reduces output to OQ, = 0Q,/2.

*Edgeworth implicitly assumes that price differentials will ne E .
who buy at different prices. This is a r_mew questionable m_w_m“M_“MMw.no»“Mv m“..»_mn among PR A H+
Courno. BR___.n_ where the prices of the two firms are always the same. ._h is pg _-3 ‘ win
oscillatory prices in mnmnicn_..m model depend on the assumption of fixed capac N SRS .

wo tion by each firm that the rival will not cut price wou P g

o
e

Ll
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Figure 13.2.2 Chamberlin solution
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B also recognizes the best solution, and therefore maintains output at
0,0, = 0, 0, = 0Q,/2. Hence, total output is 00, price is OP,, and A and

B share equally the monopoly profit 0Q, CP;. p
This simply says that mfww

therivalss .
The farst is that in the absence of

There are two difficulties with this solution.
and then

some form of coﬂusign, =ach rival has an incentive to undercut price OP,
earns a larger share

to declare that he didn’t really mean it. In the meanwhile, he

of the profits. gond, this strategy leaves existing firms open to blackmail. For
example, if a potential entrant recognizes that existing firms will be forced to
share profits with it upon entry, it can threaten to enter unless the incumbents pay
ransom. If they do not pay, the er ives 1/3 of the profits. If this were
fo continue, eventually no profit would be left for the original firm.

m:w in Oligopoly Markm.smuy Solution

ligopoly price that was at one time popular is the
* of Sweezy,” illustrated in Figure 13.2.3,
2 H\ -.B givcn b)' the ukink“i"
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re 13.2.3 sweezy solution
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curve CEF. The slope of the curve changes drastically at the point E, correspond

ing to price OP. The kink in

mmmwu%&w_n_bwﬁﬁw CA is the

segment corresponding to the CE' portion of the demand curve; BD corresponds
to the less elastic EF segment. At point E, however, there is a finite discontinuity

represented by the segment AB.
absolutely vertlcal section AB. Marginal cost can

bfxiuil‘ DI 1 -

i -,’i 7‘:
J

The principal feature is the

intersect marginal revenue int from A to B and nonetheless result in the
samematketpmeo [  ( fexample,supposemltlalcostcondl
tions give rise to the p sented AC; and SMC,. SMC, intersects
marginal revenue in the price is OP. If costs rise appre-
ciably, so that SAC, and operatingcosts, pncedoes
not change. Or going the

: . , DI m.m to
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relevant for price increases, but () they will match any price decreases, so the h__..mm
proportional market demand curve EF is relevant for price declines. .-..%' i =
explains how a kink it does not explain where. If one a o
um price (OP) one can rationalize it by means of the Sweezy hypothesis. =

@©

O

w

But the purpose of price theory is to explain how the interaction of demand and

cost establishes a unique price—quantity equilibrium. dﬁi i

does not do this because market equilibrium is consistent with a wide variety of nm.

cost situations. The Sweez Emm_m moooas 1 _
g

Ooo_. e mn _o_. ormhhbmnpmsnmuw S EnoQ on _59 Enoa.o:ot nbn nBE & - m

grounds. mcmwm.wmw.:hm- in several industries with a small number of sellers 3
(cigarettes, automobiles, anthracite, steel, dynamite, gasoline, and potash) that

price increases by one firm were often followed by rival’s increases and En‘
potash a price decrease was not followed. In Stigler’s words: Rl
e | / oligopoly has reason to believe
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