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Abstract

This paper studies the production planning and water rights trading problem. We first
establish the classical model of company production and water rights trading, and introduce
sticky prices, which refers to the tendency of prices to adjust slowly, despite changes of the
product supply relationship in the market. Applying the dynamic programming principle, we
get the Hamilton-Jacobi-Bellman (HJB) equation satisfied by the value function. By solving
the HJB equation, we obtain the close form of the value function and the feedback functions of
the optimal production planning and water rights trading. Furthermore, parameter sensitivity
analysis is conducted through numerical simulation, which helps us investigate and analysis the
structural properties of the value function and optimal feedback strategy functions. Our analysis
and findings provide some significant insights for the company on the production planning and
water rights trading.

Keywords: Sticky prices; Stochastic control; HJB equation; Production decision; Water
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