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Stochastic Optimization for Data-Driven Dynamic
Pricing in Reservation Systems

In reservation-based services with volatile demand and competitive pricing pressures, dynamically optimiz-
ing prices is essential for revenue maximization. This paper introduces a data-driven pricing framework
that integrates demand forecasting with stochastic optimization. We model customer arrivals using a non-
homogeneous Poisson process, where expected demand is estimated through a Poisson Generalized Linear
Model (GLM) trained on historical data. Leveraging this demand model, we formulate a dynamic pricing
strategy using stochastic dynamic programming to update prices over time, considering real-time availability
and market conditions. The approach aims to maximize total expected revenue while adapting to evolving
demand patterns.
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