The Dual of Duopoly Is Complementary Monopoly: or, Two of Cournot’s
Theories Are One

Hugo Sonnenschein

The Journal of Political Economy, Volume 76, Issue 2 (Mar. - Apr., 1968), 316-318.

Stable URL:
http://links jstor.org/sici?sici=0022-3808%28196803%2F04%2976%3A2%3C316%3ATDODIC%3E2.0.CO%3B2-R

Your use of the JSTOR archive indicates your acceptance of JSTOR’s Terms and Conditions of Use, available at
http://www.jstor.org/about/terms.html. JSTOR’s Terms and Conditions of Use provides, in part, that unless you
have obtained prior permission, you may not download an entire issue of a journal or multiple copies of articles, and
you may use content in the JSTOR archive only for your personal, non-commercial use.

Each copy of any part of a JSTOR transmission must contain the same copyright notice that appears on the screen or
printed page of such transmission.

The Journal of Political Economy is published by The University of Chicago Press. Please contact the publisher for
further permissions regarding the use of this work. Publisher contact information may be obtained at
http://www jstor.org/journals/ucpress.html.

The Journal of Political Economy
©1968 The University of Chicago Press

JSTOR and the JSTOR logo are trademarks of JSTOR, and are Registered in the U.S. Patent and Trademark Office.
For more information on JSTOR contact jstor-info@umich.edu.

©2003 JSTOR

http://www.jstor.org/
Fri Mar 28 19:13:25 2003



The Dual of Duopoly Is Complementary
Monopoly: or, Two of Cournot’s
Theories Are One

Hugo Sonnenschein®

University of Minnesota

The observation that two theories share the same formal structure, that is,
differ only in the interpretation placed on symbols, can almost always be
used to simplify a body of knowledge. The purpose of this communication
is to demonstrate that Cournot’s theories of duopoly and complementary
monopoly are formally identical; furthermore, a precise statement of the
correspondence which identifies them serves to extend a famous criticism
of the duopoly theory.

Cournot’s duopoly theory (Cournot, 1963, chap. vii) applies to a market
situation in which two producers sell identical products, and his comple-
mentary monopoly theory (Cournot, 1963, chap. ix) to a market situation
in which two producers sell products which are of no use unless combined
in a fixed ratio (say 1:1) to form a composite commodity. Edgeworth ob-
served that, in the former case, “there cannot well be supposed two prices;
and [in the latter case]...there cannot be supposed two (independent
variations of the) quantities” (Edgeworth, 1925, p. 122).

For two producers (4 and B) this suggests a formal definition of duopoly
as a situation in which the sum of the producers’ outputs (denoted by
g* + g°) determines a price for the output of each producer (denoted by
p = G[g* + ¢°]), and complementary monopoly as a situation in which the
sum of the prices charged by the producers (denoted by p* + p®) determines
a demand for the output of each producer (denoted by g = F[p* + p]).

Prices and quantities are determined in the Cournot solutions to the
duopoly and complementary monopoly problems according to the anal-
ysis shown on the following page. This presentation establishes the
formal equivalence of the two theories; it is immediately clear how one
can be obtained from the other by a simple reinterpretation of symbols.
A consequence of the equivalence is that a theorem for one theory is a
theorem for the other; for example, the well-known result that the quantity

* I am deeply indebted to John Hause, Robert L. Bishop, and Nathan Rosenberg
for their comments.
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Duopoly

Complementary Monopoly

Given the quantity demanded, q =
q° + q°, G(q) is the price at which
this quantity is demanded (called the
demand price at q)

G(q) is a decreasing function of g

The reaction of A to ¢° is the ¢g° that
maximizes g° x G(g® + ¢%)

The reaction curve for B is defined
symmetrically

q°® and ¢° (note g® = g¢°) are determined
by the intersection of the reaction
curves of A and B

p = G(g* + q")

Given price, p = p® + p° F(p) is the
quantity demanded at this price

F(p) is a decreasing function of p

The reaction of 4 to p® is the p® that
maximizes p® x F(p® + p®)

The reaction curve for B is defined
symmetrically

p° and p® (note p® = p®) are determined
by the intersection of the reaction
curves of A and B

q=F(p*+p"

supplied under duopoly is greater than the quantity supplied under pure
monopoly may be translated into the proposition that the price charged
under complementary monopoly is higher than the price charged under
pure monopoly.

The focus of Edgeworth’s criticism of the Cournot duopoly solution is
the observation:

(1) At a positive profit equilibrium, each duopolist can obtain a
greater revenue by reducing his price a little and selling the
quantity that clears the market (provided, of course, the other
duopolist does not change his price).!

Edgeworth was apparently unaware of the possibility that this criticism
could be reinterpreted so as to be applicable to the case of complementary
monopoly. He believed that the Cournot solution was more plausible for
complementary monopoly (Edgeworth, 1925, pp. 136-37) and observed,
as his only objection to the Cournot solution, that it requires each monop-
olist to act as if the other monopolist will not change his price. This is
of course a very important criticism, which in fact applies equally well to
Cournot’s duopoly solution; however, it is not the counterpart of (1).
(1) is (1) reinterpreted for the case of complementary monopoly; it
appears never to have been used to criticize Cournot’s solution to the
complementary monopoly problem.

(1") At a positive profit equilibrium, each monopolist can obtain
a greater revenue by reducing his quantity a little and selling at
the price that clears the market (provided, of course, the other
monopolist does not change his quantity).?

1 A quantity g clears the market if either (a) demand price at ¢ = the price at which
q is supplied (called the supply price at q), or (b) demand price at g < supply price
atg,and g = 0.

2 A price p clears the market if either (a) quantity demanded at p = quantity
supplied at p, or (b) quantity demanded at p < quantity supplied at p, and p = 0.
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By now the reader may not be surprised to learn that propositions (1)
and (1') share the same formal proof. Here is a proof of (1); a proof of
(1') is obtained by replacing p by g, g by p, and G by F.?

Proof.—Let ¢4, q°, G, and p = G (¢* + ¢°) characterize a Cournot equi-
librium. If p® is constant at p, and p® is set at p — 8, then the market for
B’s product can only be cleared if g* = 0.* In this case, 4’s revenue will
change from p-q°to (p — 8)-G~*(p — 8).Since G~(p — 8) —q* + ¢* =
2¢° as & — 0, it follows that there exists a reduction in p® (that is a )
that increases A’s revenue.
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3 We assume that G is continuous and that A can satisfy the entire demand at
price p — 8. In the latter assumption, we differ from Edgeworth. If we restrict 4 to
an output of less than G~1(p — 9), then an asymmetry with the complementary
monopoly theory obtains—unless we admit price ceilings on the output of A.

4 The justification for this assertion may be somewhat obscure for the case of
complementary monopoly. It is the following: Since the products of 4 and B have
no use unless combined in a 1:1 ratio, there must be an excess supply of B at every
price p®; and, in this case, the market for B can only be cleared if p® = 0.



