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Dynamic Incremental Analysis of Sub-Topic Evolution
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Abstract  There has been increasing interest in the follow-up progress of events because of
sustainability and mutual influence of events. Meanwhile, more and more emergent events make it
necessary to follow events in an intuitive and efficient way. However, the majority of traditional event
analysis is sentence-oriented or topic-oriented which is event extraction or topic detection and
tracking. A hierarchical structure of the topic event is constructed according to the research objects
and the scope. A dynamic incremental model is presented for analyzing sub-topic dynamics in the topic
event, which borrows the ideas of single-pass clustering, multi-category and dynamic incremental
model. It is document-oriented and built on temporal property of the topic event, including dynamic
threshold selection, similarity smoothing and dynamic incremental strategy. Meanwhile, overall
evaluation criteria combinied with ¥’ -test is served for performance analysis. The algorithm is effective
and facilitates users to follow the topic event explicitly. Experimental results reported for four well-
known topic events in China show that the performance of sub-topic evolution analysis is improved

significantly.
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Fig. 1 Progress of Shanghai subway accident in 2011.
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Fig. 3 One report about Wenchuan earthquake.
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Fig. 4 Process of sub-topic dynamic evolution analysis.
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Table 4 Thresholds in Different Events When Performance is

Best
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Table S Performance Comparison after Smoothing

5 FiBMEELR %
Method R P F Mis Fal X

Non-Smoothing  63.9 73.1 68.2 36.1 7.1 36.2
Smoothing 80. 6 79.6 80.1 19.4 7.3 54.2
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Top2 83.4 73.2 78.0 16.6 1.0 50.0
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