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Abstract: Mining the latent conversations which are implied in the big amount of text messages stored on one’s
mobile phone, is a challenging problem. They can hardly be organized by threads, due to lack of necessary metadata
such as “subject” and “reply-to”. This paper proposes an innovative conversation recognition model based on
temporal clustering algorithms and topic detection methods. The study first clusters the text messages into candidate
conversations based on their temporal attributes, and then does further analysis using a semantic model based on
latent Dirichlet allocation (LDA). In the end, the text messages are organized as conversations based on their
integrated correlation of temporal relevancy and topic relevancy. This approach is evaluated with a real dataset,
which contain 122 359 text messages collected from 50 university students during 6 months.

Key words:  text message; temporal clustering; topic; latent Dirichlet allocation
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Fig.1 Algorithm of hierarchical clustering
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Topic 1: (_11,0.06485),(5:4,0.05425), (55 5 %,0.05321),( F:Jfi,0.03257),(F2)7,0.02645), (% #,0.00266),(47i H ,0.00134),
(i11£,0.00107),(f4143,0.00142),...
Topic 3: (_F#,0.07631),(%4%,0.01261),(|7]%#,0.00396),(:£ Jili,0.00316),(% 1,0.00308),(# %,0.00297),(1}:11.,0.00184),
(1§ #7,0.00145), (£ %,0.00124),...
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Fig.2 LDA based topic model
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Table 1 Testing data for parameter learning of «
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Fig.4 Changing relationship between compactness, separation, quality with cluster number
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Table 2 Statistical results of candidate conversation detection
R 2 RIESTERIN G VT4
WIRTFHE FERAE FUREMSEAE SRR ML S 0B AR AR 2% 1 1] 1) 5 A I 8] 95 25 (/D 1)
AIA2 1001 202 230 0.903 4
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E/E3 974 46 53 31.6415
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Fig.8 Performance comparison of different algorithms
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