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Abstract

Against the backdrop of current global trade transformation and increasingly personalized consumer
demand, establishing an efficient and agile supply chain system has become pivotal to a company’s
core competitiveness. However, cross-border e-commerce supply chains frequently encounter chal-
lenges such as inaccurate forecasting and delayed responses due to their inherent dynamism, complex-
ity, and uncertainty. To address this, this paper proposes an Al-driven flexible supply chain manage-
ment framework. Relying on three core mechanisms—data-driven decision-making, human-machine
collaboration, and dynamic adjustment—it focuses on the Prophet time series forecasting model as
an exemplar. The framework elucidates how precise sales forecasting drives agile supply chain re-
sponses and overall optimization. Research was conducted using authentic export data from a cross-
border e-commerce enterprise, with performance evaluation and visualization of historical forecast-
ing accuracy. Results demonstrate the Prophet model’s superior performance on key metrics such
as Mean Absolute Percentage Error (MAPE), validating the framework’s effectiveness in enhancing
supply chain flexibility. This study provides a practical pathway for e-commerce enterprises to con-
struct flexible supply chains while expanding the depth of artificial intelligence applications within
specific commercial contexts.
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Figure 1. Component analysis diagram
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Figure 2. Time series forecasting analysis of stroller sales
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