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Abstract

This paper delves into the manufacturer’s problem of making optimal decisions regarding pro-
duction and pricing, taking into account the stochastic reference price effect. We formulate it as a
problem of stochastic control, of which the aim is to maximum the net profit function subject to
the cost constraint. First, to tackle a constrained optimization problem, we can utilize the La-
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grange multiplier method to convert it into an unconstrained problem. Through the dynamic pro-
gramming approach and the viscosity solutions method, our findings reveal that the value function
of the unconstrained problem serves as the unique viscosity solutions to the Hamilton-Jacobi-
Bellman (H]B) equation. However, the HJB equation is difficult to obtain an explicit solution, we
use finite difference theory and stochastic recursive algorithm to establish a suitable numerical
approximation scheme. We demonstrate the convergence of the finite difference scheme of the
HJB equation and demonstrate that the solution of the scheme converges to the solution of HJB
equation. Additionally, we establish a connection between the optimal solutions of the constrained
problem and the unconstrained one by identifying an appropriate Lagrange multiplier. Finally, we
carry out the experiments and analyze a sensitivity of the key parameters. The results of our ex-
periments can provide manufacturers with references of inventory and pricing.
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