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Abstract

In the stage of refined operation of the e-commerce economy, operational data serves as the core asset
for platforms to optimize decision-making. However, frequent data anomalies such as fake transac-
tions (brush sales), overstock shortages, and system failures cause merchants to suffer losses of tens
of billions of yuan annually due to abnormal sales volumes. Such anomalies are not merely technical
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issues; they further distort market signals, drive up transaction costs, impair consumer welfare, and
pose systemic economic risks to the e-commerce ecosystem. Traditional anomaly identification meth-
ods have obvious limitations: some rely on fixed statistical assumptions, making it difficult to adapt
to the characteristics of e-commerce data and resulting in high missed detection rates; others suffer
from the “black box” problem, leading to high merchant appeal rates and failing to provide effective
support for risk prevention and control. Combining the economic laws of e-commerce, this study con-
structs an identification technology integrating “dynamic fluctuation analysis + sliding window +
multi-indicator linkage”. This technology adapts to periodic fluctuations, aligns with scenario-spe-
cific needs, and accurately locates anomalies. Verified by 1,000 days of simulated data, the technol-
ogy achieves an accuracy of 0.82, a recall rate of 0.88, an F1-score of 0.75, a false positive rate of
18.00% for normal samples, a missed detection rate of 12.00% for abnormal samples, and an eco-
nomic loss reduction rate of 41.55%, enabling the identification of anomalies during promotion pe-
riods. Practically, it can reduce missed detection rates and losses, shorten troubleshooting time to
cut costs, and purify data to optimize resource allocation, thereby facilitating the healthy circulation
of e-commerce. In the future, by integrating real-world data and theoretical optimization, its risk
prevention and control capabilities can be further enhanced.
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Figure 1. Order volume sequence and anomaly labeling graph
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