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Abstract

Due to the development of deep learning,
the natural language processing tasks have
made great progresses by leveraging the
bidirectional encoder representations from
Transformers (BERT). The goal of
information retrieval is to search the most
relevant results for the user's query from a
large set of documents. Although BERT-
based retrieval models have shown
excellent results in many studies, these
models usually suffer from the need for
large amounts of computations and/or
additional storage spaces. In view of the
flaws, a BERT-based Siamese-structured
retrieval model (BESS) is proposed in this
paper. BESS not only inherits the merits of
pre-trained language models, but also can
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generate extra information to compensate
the original query automatically. Besides,
the reinforcement learning strategy is
introduced to make the model more robust.
Accordingly, we evaluate BESS on three
public-available  corpora, and the
experimental results demonstrate the
efficiency of the proposed retrieval model.
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Num. of Queries Avg. Avg. Rel. Num. of Avg.
Train Dev Test Tokens/Query Passages/Query  Passages Tokens/Passage

MovieQA 38,417 4,333 4,327 8.80 1.55 86,360 99.39

MovieQA 36417 4333 4327 12.85 1.37 107,340 167.88

Chinese

MS
MARCO 808,731 101,093 101,092 7.46 1.05 8,841,823 74.46
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MovieQA MovieQA Chinese MS MARCO
MAP@10/50/100 MAP@10/50/100 MRR@10/100
BM25 38.4/39.1/39.2 33.3/34.1/34.2 16.7 / - (official)
Cross-Encoder 42.1/42.9/42.9 38.4/39.3/394 32.2/33.4
DPR 66.6/67.0/67.2 61.2/61.4/61.5 32.5/33.0
ColBERT 70.4/70.9 /71.0 63.5/63.9/64.0 33.4/34.3
# 20 A #H M % H3]3T MovieQA ~ MovieQA Chinese &2 MS MARCO T f 2. R % % % ©
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MovieQA MovieQA Chinese MS MARCO
MAP@10/50/100 MAP@10/50/100 MRR@10/100
BESScGaussian 70.9/71.2/71.2 63.4/63.6/63.6 33.6/34.3
BESStriangte 69.0/69.3/69.4 63.6/63.8/63.9 n/a
BESScosine 66.1/66.7/66.7 62.5/62.7/62.7 n/a
BESScircle 70.0/70.2/70.2 63.7/63.9/63.9 n/a
BESS-RL 69.8/70.0/70.3 63.0/63.2/63.2 33.1/33.7
BESSGaussian-QE 70.1/70.3/70.4 62.8/63.0/63.0 32.7/33.3
BESStiangle-QE 68.8/69.1/69.2 63.1/63.3/63.3 32.4/33.1
BESScosine-QE 65.7/66.0/66.1 62.2/62.4/62.4 32.3/32.6
BESScirc1e-QE 67.9/68.3/68.3 63.3/63.5/63.5 32.3/32.5
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