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An Algorithm for Maximizing Seller’s Profit in a Duopolistic
Market with No Information on Competitor’s Profit

Nadia Farhadi, Behrooz Masoumi, Mohammad Reza M eybodi

Abstract — Thereis ongoing research on the applications of intelligent agentsin economic systems. Thisincludes
optimal pricing of the goods for the sellers and finding the best options for the buyers. To analyze such systems, the
market is often modeled as a game providing the benefits of well-known game theoretic models. However, one
assumption in most of the previous research is perfect information on rival’s pay-off function. In this paper an algorithm
is developed by which the agents learn their optimal pricing strategies in a duopoly without knowing the profit or action
of their rival. To do so, adelay is applied to policy update of one of the agents. With this delay, the dlower agent acts as
aleader while the faster agent behaves as afollower after the learning process. The results show that the algorithm
converges to Stackelberg Equilibrium
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Initialization for each agent i:

1. Initialize Q;(a;)
2. AssignT;
3. Select a random action for each agent

Loop for ever :

1. Update Q-Values at each stage : Q;(a;) = ;Q;(a;) + (1 — a;)r;
2. Ineach T; update agent I’s policy:
{ai = arg Max Q;(a;)
a;
a; = rand(4;)
3. Decrease e

probability 1 — €
probability €
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