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The primary objective of this research is to develop and validate an
integrated framework for the simultaneous optimization of pricing
policies and inventory management within e-commerce platforms. In
the competitive and dynamic e-commerce landscape, strategic decision-
making regarding dynamic pricing and optimal inventory levels plays a
vital role in achieving sustainable profitability, enhancing customer
satisfaction, and reducing operational costs. This study introduces a
novel approach to addressing these challenges by integrating machine
learning algorithms—such as Recurrent Neural Networks (RNNs) for
demand forecasting and advanced regression for price sensitivity
analysis—with queuing theory models (including M/M/1 and M/G/1
models to simulate customer queues and waiting times). Key findings
derived from simulations performed on sample e-commerce datasets
(incorporating various scenarios of demand fluctuations and inventory
holding costs) demonstrate that the proposed framework can lead to an
average profit increase of up to 15%, a reduction in inventory holding
costs by up to 20%, and an improvement in customer satisfaction indices
(via reduced waiting times) by up to 25%. These results confirm the
efficacy of the hybrid machine learning and queuing theory approach in
making optimal and dynamic decisions within complex e-commerce
environments, providing a robust operational framework for businesses.
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