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Abstract

As the e-commerce economy enters the stage of refined operations, new models such as live-stream-
ing e-commerce and social e-commerce have developed rapidly. However, the high randomness of
user behavior makes it difficult for traditional “experiential marketing” to accurately reach customer
demands. This paper focuses on the actual operation scenarios of e-commerce, takes stochastic pro-
cesses as the core tool, constructs a theoretical framework through literature research, sorts out the
adaptation relationship between its core ideas and e-commerce scenarios, and focuses on analyzing
the application logic of stochastic processes in three core links: user behavior path optimization,
dynamic commodity pricing, and marketing resource allocation. It also examines problems existing
in current applications, including data noise interference, delayed response to emergent scenarios,
and difficulties in integrating multi-platform data, and proposes improvement directions such as en-
hancing data cleaning, establishing emergency mechanisms, and connecting multi-platform data. The
research shows that stochastic processes can transform concepts like “memorylessness” and “state
transition” into practical methods applicable in e-commerce. These methods help enterprises reduce
marketing costs, improve user experience and marketing return on investment (ROI), and provide
references for digital decision-making in e-commerce online marketing. In the future, as e-commerce
data becomes more abundant, the application of stochastic processes will become more precise, as-
sisting e-commerce practitioners in realizing an operational closed loop of “data-driven—strategy
optimization—effect verification”.
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