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Abstract

E-commerce customer reviews reflect consumers’ genuine perceptions of product quality, price,
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logistics, after-sales service, and other aspects, and thus provide an important basis for platform ser-
vice optimization and merchant operation improvement. However, multi-semantic labels in customer
reviews are often incomplete due to the high cost of annotation and the complexity of review expres-
sions. To address this issue, this paper focuses on the information mining needs of e-commerce cus-
tomer reviews, constructs a multi-semantic identification framework for customer reviews, and in-
vestigates the problem of review topic recovery under missing-label conditions. Specifically, draw-
ing on the idea of incomplete multi-label learning, this study introduces an exact rank function to
characterize the correlations within the review label space and employs the PALM algorithm for opti-
mization. Experimental results show that the proposed method achieves fairly good identification
performance and stability on e-commerce review datasets, and can more effectively extract infor-
mation related to price, logistics, and satisfaction. The findings provide useful support for improv-
ing merchant service quality and informing platform governance.
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Table 2. Dataset label statistics
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Table 3. Prediction results under three label missing rates
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Table 4. Electronic product review instance labels
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Figure 1. Multi-dimensional visual analysis of e-commerce review datasets
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Figure 2. Typical samples of e-commerce review dataset
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