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Abstract

In recent years, the uncertainty of changes in the external environment has posed greater chal-
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lenges to corporate supply chains. Therefore, demand forecasting, as the first line of defense in a
company’s supply chain, can help enterprises better formulate procurement and production
plans, thereby reducing the impact of business fluctuations. This paper employs the Prophet mod-
el to analyze the relationship between sales regions, sales periods, and order demand. The model
captures the influence of sales regions and periods on order demand and provides accurate fore-
casts for both current and future order demand. For the overall impact on order demand, this pa-
per utilizes the GNN model, taking into account various factors such as sales region codes, product
codes, major product categories, sub-product categories, sales channels, and product prices. This
model enables a comprehensive and accurate prediction of order demand, analyzing the relative
significance of influencing factors to support corporate decision-making. In conclusion, the re-
search findings of this paper can help enterprises more accurately forecast future demand, devel-
op better procurement and production plans, and thereby improve operational efficiency and
competitiveness.
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Table 1. RMSE values for different regions under the prophet model
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Figure 1.Training status of the GNN model
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Figure 2. Distribution of AUC scores for different variables under the GNN model
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