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Enhancing Multi-Vector Retrieval Performance through
Phrase-Level Embedding Expansion
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Abstract

Multi-vector retrieval models mitigate term mismatch and enable semantically precise retrieval. The design of token
representations and token-level late interaction mechanisms directly affects retrieval performance. This paper proposes a
method that extends document representations to the phrase level while preserving ColBERT’s late interaction mechanism.
Specifically, a sliding window is applied to the valid sequence of encoder outputs, and each window is summarized via
pooling to generate phrase-tokens, which are then integrated with local token embeddings during the indexing stage. The
proposed method enhances phrase-level semantics dispersed across multiple tokens without additional parameters, and
improves retrieval performance with only a few extra vectors per document. Experimental data used Korean Wikipedia.
Experimental results show that the proposed method improves Recall@l from the baseline score of 0.671 to 0.705 and
consistently enhances performance across various evaluation metrics. We further conduct a comparison of pooling
operations(Mean, Max, Attention) for phrase token generation to determine the most effective configuration.
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Fig. 1. Maintaining the late interaction structure, phrase-level embeddings from pooling are added to the document, enabling
query tokens to match both token- and phrase-level representations
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