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Abstract

This paper investigates the production and pricing strategies employed by two monopolies in a
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competitive environment, considering the influence of random reference prices. The inventory man-
agement system incorporates both random reference prices and random demand. The problem of
inventory management is examined within the framework of a stochastic differential game model,
with the payment function defined accordingly. To obtain optimal production and pricing decisions,
dynamic programming principles are utilized, and coupled nonlinear integral differential Hamil-
ton-Jacobi-Isaacs (H]JI) equations that govern the upper and lower values of the game are established.
Furthermore, the existence of saddle points for this game problem is proven. Due to challenges in ob-
taining closed-form solutions, Markov chain approximation is employed to approximate functions
and optimal controls while providing convergence analysis. Finally, numerical experiments are con-
ducted to validate our findings, leading to corresponding managerial recommendations.
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Figure 1. Optimal retail price under some fixed parameters
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Figure 2. Optimal production rate under some fixed parameters
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