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A Semantic Text Model with Wikipedia-based Concept Space
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ABSTRACT

Current text mining techniques suffer from the problem that the conventional text
representation models cannot express the semantic or conceptual information for the textual
documents written with natural languages. The conventional text models represent the
textual documents as bag of words, which include vector space model, Boolean model,
statistical model, and tensor space model. These models express documents only with the
term literals for indexing and the frequency-based weights for their corresponding terms;
that is, they ignore semantical information, sequential order information, and structural
information of terms. Most of the text mining techniques have been developed assuming
that the given documents are represented as ‘bag-of-words’ based text models. However,
currently, confronting the big data era, a new paradigm of text representation model is
required which can analyse huge amounts of textual documents more precisely. Our text
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model regards the ‘concept’ as an independent space equated with the ‘term’ and ‘document’
spaces used in the vector space model, and it expresses the relatedness among the three
spaces. To develop the concept space, we use Wikipedia data, each of which defines a single
concept. Consequently, a document collection is represented as a 3-order tensor with semantic
information, and then the proposed model is called text cuboid model in our paper. Through
experiments using the popular 20NewsGroup document corpus, we prove the superiority
of the proposed text model in terms of document clustering and concept clustering.
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