Cournot’s analysis of duopoly

In 1838, Antoine Augustin Cournot showed how two firms that make up a duopoly can decide, independently and rationally, how much they should each produce. 

First, Cournot developed the crucial marginalist result that a profit-maximizing firm should produce the output at which its marginal revenue (or MR, the additional revenue it would earn from the production and sale of an additional unit of output) is equal to its marginal cost (or MC, the additional cost of an additional unit of output).

Cournot then showed that each firm’s MR depends on the quantity produced by the other firm. For example, if Firm B floods the market (of, say, milk) by producing a large amount (of milk), the market price (of milk) will be low and, therefore, Firm A’s MR will be low. As a result, Firm A will typically produce a small amount if it expects Firm B to produce a large amount, and vice versa. This dependence of Firm A’s output on Firm B’s output is known as Firm A’s reaction curve; see Figure 1.

Similarly, Firm B’s output will depend on what it expects Firm A to produce and this dependence gives us Firm B’s reaction curve.

The interdependence creates a problem: As Firm A’s decision (about what amount to produce) depends on Firm B’s decision, which depends on Firm A’s decision, which depends on Firm B’s decision, and so on and on, how can we deduce the rational decisions for the two firms? This puzzle created by interdependence lies at the heart of game theory and distinguishes it from the theory of rational consumer or firm behavior constructed by marginalists such as Gossen, Jevons, and Thunen. Gossen and Jevons considered a consumer who has to decide how to spend her income on the various goods that are available for purchase. The consumer takes the prices of goods as given—as something beyond her control, like the weather—and does not need to think about the decisions of others. In game theory, on the other hand, each player must try to predict the actions of the other players because what she should do depends on what others do.

Cournot argued that the rational outcome of the duopoly problem is at the intersection of the two reaction curves: (
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Although Cournot’s 1838 solution was, in the light of John Nash’s invention of Nash Equilibrium more than a century later in 1950, the correct solution to Cournot’s duopoly problem, it did not lead to a general theory of rational behavior by interdependent actors. First, Cournot’s writings were not read widely. Second, he saw himself as solving the narrow problem of duopoly and was unable to see that there was a large class of problems that could be addressed using his technique. Finally, Cournot’s justification for his solution had some unattractive underlying assumptions that ended up convincing economists that although Cournot had the right answer, he did not have the right logic to justify his answer.
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Figure 1: Cournot’s analysis of duopoly
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