Sustainability-Oriented Product Representation for Live-Streaming E-commerce

via Semantic Normalization and Generative Modeling

Livestreaming e-commerce presents significant challenges for product
representation because item information is conveyed through noisy spoken
descriptions, informal naming, and inconsistent presentation styles rather than
structured catalogs. To address this problem, this study proposes a modular item
representation framework that converts unstructured livestream content into stable
semantic representations. First, an unsupervised semantic perturbation method is used
to extract salient product attributes from livestream transcripts and normalize them
into compact semantic anchors. Next, these anchors are used to guide a LORA-
adapted large language model for controllable product description generation,
improving attribute grounding while reducing hallucination and excessive
promotional bias. Finally, the generated descriptions are encoded into a unified
embedding space for similarity search and retrieval-based recommendation.
Experiments on real-world livestreaming data show that the proposed method
produces more stable and informative item representations across diverse streamer
language styles. The results suggest that the framework provides a practical solution
for improving product understanding and downstream recommendation in

livestreaming e-commerce.
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