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Abstract A key problem of information retrieval is to provide information takers with relevant,
accurate and even complete information. Lots of traditional information retrieval models are based on
the bag-of-words assumption, without considering the implied associations among the query terms.
Although term proximity has been widely used for boosting the performance of the classical
information retrieval models, most of those efforts do not fully consider the different importance
between the query terms. For queries in modern information retrieval, the query terms are not only
dependent of each other, but also different in importance. Thus, computing the term proximity with
taking into account the different importance of terms will be helpful to improve the retrieval
performance. In order to achieve this, a weighted term proximity measure method is introduced,
which distinguishes the significance of the query terms based on the collections to be searched.
Weighted proximity BM25 model(WP-BM25) that integrating this method into the Okapi BM25 model
is proposed to rank the retrieved documents. A large number of experiments are conducted on three
standard TREC collections which are FR88-89, WT2G and WTI10G. The results show that the
weighted proximity BM25 model can significantly improve the retrieval performance, and it has good

robustness.
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it 4 DA S A i AR DG AR BN ER 1 R

Overview of Testing Data Sets

F1 MXBIEERRL

Data Sets Topics = of Used Topics Average Query Length = of Docs Average per Doc Length
FR88-89 51~100 21 4.19 45820 1498

WT2G 401~450 50 2.44 247491 1056

WT10G 451~550 100 4. 15 1692096 399

For FR88-89, although there are 50 topics, only the 21 with relevant documents were used in experiments.
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SR G F-fd ] WP-BM25 458 R 5%k 3 46 SR i 17 5 HF
7 A HEA T 1000 19 25 58 A0 1 24 o o 2 1y
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Table 2 Comparison between WP-BM25 and BM25 on Different Data Sets
F2 OHEMBIEE BM2S EE 5 BM2S R ELREHEE LT

FR88-89 WT2G WT10G

Model
MAP P@5 P@10 MAP P@5 P@10 MAP P@5 P@10
BM25 0.3100 0.2190 0.1762 0.3735 0.5240 0.4900 0.2422 0.3560 0.3040
WP-BM25 Using Gaussian 0.3363 0.2476 0.1905 0.3847 0.5560 0.5080 0.2514 0.3860 0.3130
WP-BM25 Using Cosine 0.3365 0.2476 0.1905 0.3875 0.5680 0.5080 0.2511 0.3860 0.3120
WP-BM25 Using Triangle 0.3413 0.2381 0.1905 0.3875 0.5680 0.5080 0.2512 0.3900 0.3140
WP-BM25 Using Inverse 0.3428 0.2381 0.1905 0.3859 0.5520 0.5100 0.2501 0.3900 0.3180

The parameter b of BM25 is 0. 25, and the parameter A of WP-BM25 is 0. 2.
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Fig. 4 Comparison between WP-BM25 and BM25 with the change of b on WT10G.
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Table 3 Direct P@5 Comparison with CRTER
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WT2G WTI10G
Model
Baseline P@5 P@5 Outperformance/ % Baseline P@5 P@5 Outperformance/ %
CRTERM 0.5280 0.5480 +3.788 0.3800 0.4080 +7.368
WP-BM25 0.5240 0.5680 +8.397 0.3560 0.3900 +9.551
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