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Automatic Generation of Clusters of Synonyms

Utilizing Japanese-English Keyword Lists of Academic Papers

AKIKO A1zawat and Kyo KAGEURAT

Multilingual keyword clusters with similar meanings are recognized to be crucial linguistic
resources in query translation or query expansion in information retrieval across language
or resource boundary. However, the construction of such lexical resources easily becomes a
bottleneck in information retrieval in academic research fields where most of the keywords are
domain-specific. Based on this, we report in this paper a method for automatically generating
Japanese and English keyword clusters using the keyword lists assigned to academic papers
by the authors. Here, similarity is roughly defined as the correspondences between keyword
lists from both languages, but special attention is paid for the treatment of low-frequent pairs
since these pairs contain both semantically incorrect pairs, which need to be removed, and
expressional variations, which should preferably be maintained. In our approach, we first
generate a keyword graph representing keywords as nodes and their translation pairs as links,
and then effectively search for erroneous links using a minimum-cut detection algorithm in
graph theory to generate final clustering results. The proposed method is applied to a set
of Japanese and English keywords extracted from real-scale academic conference papers to
examine the effectiveness of the generated clusters through the analysis of the detected errors.
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Table 1  Result of classification of Japanese-English

keyword pairs.
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Table 2 Comparison of the technical dictionaries and
the bilingual keyword data.
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Table 3 Example of keyword pairs extracted from
bilingual keyword lists.
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Fig.1 Example of initial keyword graph.
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Fig.2 Example of a keyword cluster with two
simultaneous translation errors.
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Fig.3 Example of a cluster with conflicting two
minimum edge cuts.
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Fig.4 Cluster partitioning procedure.
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Table 4 Change of cluster sizes against different

clustering parameters.
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Table 5 Change of error and detection rates against

different clustering parameters.
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