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A SMT-based Approach for Query Expansion in Information Retrieval

Li Wei-jiang Zhao Tie-jun Wang Xian-gang
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Abstract: In practical applications of information retrieval, such as the search engine, the query user submitted
contains only several keywords usually. This will cause unmatched issue of word of relevant files and user’s query
and have more serious negative effects on the performance of information retrieval. On the basis of analyzing of
process of producing query, this paper puts forward a new method of query expansion on the basis of model of
statistical machine translation. The approach extract related terms between documents and query through
statistical machine translation model, then expand into query. The experiment result on TREC data collection
shows the proposed method, SMT-based query expansion, has 12 - 17% of the improvement all the time more than
the language model method without expanding. Compared to the popular approach of query expansion, pseudo
feedback, the proposed method has the competed average precision.
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Wall Street Journal
WSJ 313 74,520 126,446
(1990,1991, 1992)

SJM  San Jose Mercury News (1991) 237 90,257 146,529
Associated Press

AP 261 158,240 194,799
(1988,1989,1990)

#*3 AP HURERAIRER

Recall LM MTQE Increase PFB
Recall 0.00 0.6609 0.6876 4.04 0.6834
Recall 0.10 0.5248 0.5705 8.71 0.5617
Recall 0.20 0.4465 0.4879 9.27 0.4827
Recall 0.30 0.3917 0.4350 11.05 0.4338
Recall 0.40 0.3312 0.3922 18.42 0.3835
Recall 0.50 0.2838 0.3372 18.82 0.3397
Recall 0.60 0.2196 0.2721 23.91 0.2718
Recall 0.70 0.1759 0.2283 29.79 0.2225
Recall 0.80 0.1038 0.1527 47.11 0.1335
Recall 0.90 0.0601 0.1001 66.56 0.0839
Recall 1.00 0.0260 0.0364 40.00 0.0289
Avg. Pre. 0.2740 0.3219 17.48 0.3124

F4 WSIHIESERRER

collection LM MTQE Increase PFB

Recall 0.00 0.6516 0.6804 4.42 0.6097
Recall 0.10 0.5085 0.5273 3.70 0.5076
Recall 0.20 0.4126 0.4227 2.45 0.4139
Recall 0.30 0.3321 0.3655 10.06 0.3463
Recall 0.40 0.2573 0.3015 17.18 0.3076
Recall 0.50 0.1895 0.2454 29.50 0.2698
Recall 0.60 0.1539 0.1828 18.78 0.2043
Recall 0.70 0.1076 0.1324 23.05 0.1395
Recall 0.80 0.0767 0.0963 25.55 0.1081
Recall 0.90 0.0489 0.0663 35.58 0.0727
Recall 1.00 0.0299 0.0366 22.41 0.0398
Avg. Pre. 0.2287 0.2573 12.51 0.2538
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collection LM MTQE Increase PFB
Recall 0.00 0.56371 0.5780 7.61 0.5833
Recall 0.10 0.3999 0.4741 18.55 0.5129
Recall 0.20 0.3286 0.3941 19.93 0.4273
Recall 0.30 0.2686 0.3117 16.05 0.3314
Recall 0.40 0.2098 0.2288 9.06 0.2705
Recall 0.50 0.1847 0.1996 8.07 0.2404
Recall 0.60 0.1371 0.1585 15.61 0.1818
Recall 0.70 0.1138 0.1353 18.89 0.1413
Recall 0.80 0.0866 0.1123 29.68 0.1101
Recall 0.90 0.0681 0.0886 30.10 0.0706
Recall 1.00 0.0554

Avg. Pre. 0.2006 0.2345 16.90

0.0687 24.01 0.039
0.2484
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