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Document Clustering Based on Commonality Analysis
among Multiple Documents

TAKAHIKO KAWATANIY

This paper proposes a flat clustering method based on multi-document commonality anal-
ysis. In document clustering, documents with the same topic are grouped into a cluster so
that documents in the cluster have certain commonalities. Furthermore, any topic has its
own specific terms and term-pairs. Based on these aspects, the proposed method defines the
document-cluster similarity between the given document and common information among the
documents in the cluster. The similarity features that it uses not only term occurrence in-
formation but also term co-occurrence information. The similarity is obtained using specific
terms and term-pairs of the cluster to avoid any impact from terms and term-pairs shared
by two or more topics. The cluster seed grows by merging documents with high similarity
into the current cluster. Through experiments using TDT2 as a corpus, it was confirmed that
a proper number of clusters is obtained and that documents are assigned to clusters with high
accuracy.
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Fig.1 Detection of cluster seed and growth of a cluster.
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Table 1 Examples of documents and their common
sentences.
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Fig.2 Co-occurrence matrices of document 1, 2, 3 and
common sentence sets.
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Table 3 Clustering results.
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Table 4 Specific terms and term-pairs among the top 10 terms and term-pairs

with highest document frequency.
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Table 5 Clustering results of AHC algorithm.

sy | PTREVTRE |RiENI TR —
(%) #
1 91.57 74
2 92.87 71

3 88.34 95
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Table 6 Clustering results of k-means algorithm.
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Table 7 Classification results of kNN algorithm.
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Table 8 Precision of text classification using the

proposed similarity measure.
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Fig.4 Precision and recall for documents belonging to

current clusters.
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Table 9 Influences of parameters on clustering performance.
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