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Abstract: Query expansion methods using pseudo-relevance feedback have been shown effective for microblog
search because they can solve vocabulary mismatch problems often seen in searching short documents such
as Twitter messages (tweets), which are limited to 140 characters. Pseudo-relevance feedback assumes that
the top ranked documents in the initial search results are relevant and that they contain topic-related words
appropriate for relevance feedback. However, those assumptions do not always hold in reality because the
initial search results often contain many irrelevant documents. In such a case, only a few of the suggested
expansion words may be useful with many others being useless or even harmful. To overcome the limitation
of pseudo-relevance feedback for microblog search, we propose a novel query expansion method based on
two-stage relevance feedback that models search interests by manual tweet selection and integration of lexi-
cal and temporal evidence into its relevance model. Our experiments using a corpus of microblog data (the
Tweets2011 corpus) demonstrate that the proposed two-stage relevance feedback approaches considerably
improve search result relevance over almost all topics.
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Fig. 1 Overview of two-stage relevance feedback.
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Fig. 2 Probability that at least one relevant document is con-

tained among initial search results across different val-

ues of the cut off parameter M’.
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Table 1 The performance comparison of the proposed methods and baselines.

TREC 2011 TREC 2012

Method AP nDCGQ@10 | PQ10 P@30 AP nDCGQ@10 | PQI10 P@30
LM 0.3571 0.56301 0.4755 0.4143 0.2408 0.4177 0.4814 0.3847
RM 0.4063; 0.5616 0.5673; 0.4741, 0.3024; 0.4592; 0.5475; 0.4503;
EXRM 0.4204;,- 0.5725 0.5816; 0.4762; 0.3025; 0.4663; 0.5492; 0.4520;
TBRM 0.4020 0.5573 0.5673; 0.4728; 0.3139; 0.4826; 0.5610; 0.46444
QDRM 0.4206; 0.5843 0.5735; 0.4721, 0.3039; 0.4760, 0.5542, 0.4441,
MSF + LM 0.50404 0.69564 0.63884 0.49664 0.31984 0.53094 0.57634 0.45594
MSF + RM 0.52874 0.67304 0.63274 0.5224; 0.3475f, 0.53524 0.6068% 0.4785
MSF 4+ EXRM 0.53284 0.68144 0.6449% 0.5218?, 034761 o 0.5329 0.6068% 0.4797
MSF 4+ TBRM 0.51744 0.67454 0.64294 0.5177 0.3415; 0.5331 0.6051 0.4763
MSF + QDRM | 0.53844 | 0.68434 0.65714 | 0.53544 | 0.35844 ,,, | 0.55524 , | 0.6220% | 0.49104
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Fig. 3 Robustness of all PRF methods for the original queries
w.r.t. the LM method.
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Fig. 4 Sensitivity to the number of top retrieved tweets L used

for tweet selection feedback. The x-axis is the values of
L, and the y-axis is the value of mean average precision
over the TREC 2011 and 2012 Microblog track topics,

respectively.
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