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Abstract 
This paper proposes an extended vector space model (VSM), which is called M2VSM (Meta 
keyword-based Modified VSM). When conventional VSM is applied to document clustering, it is 
difficult to adjust the granularity of cluster in terms of topic. In order to solve the problem, M2VSM 
considers meta keywords such as adjectives and adverbs, as additional value of indexing terms. The 
similarity between documents is calculated by considering the matching of meta keywords for each 
index term, which makes it possible to cluster documents with various granularities in terms of 
topic. Experimental results show that clustering results by M2VSM match the results by test sub-
jects in both rough and detailed clustering. A prototype text mining system is implemented based on 
M2VSM. This paper also shows the result of analyzing management visions of Japanese companies 
with using the text mining system. 
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1. INTRODUCTION  
We can find huge databases easily on the Web 
in recent years, because of breakthroughs in 
technique for information acquisition and 
dramatically low-pricing of the mass storage 
devices. The volume of such databases has 
been already beyond human’s ability of in-
formation processing, and intelligent support 
by information technologies including infor-
mation retrieval and data mining are required. 
Various kinds of data mining and information 
retrieval techniques have been developed 
based on vector space model (VSM) [1] be-
cause of its several advantages. One of them is 
the ability to rank the documents in order of the 
expectation that documents are appropriate to a 
user’s query. Another advantage is the ability 
to implement the relevance feedback [2]. 
However, conventional VSM is difficult to 
adjust the granularity of cluster in term of a 
topic. For example, when VSM is applied to 
document database of a specific field such as 
the field of medicine, the documents tend to 

form dense clusters in the vector space because 
of high similarity between them, therefore their 
performance decreases [5]. Employing addi-
tional words as index terms is one of the usual 
solutions, because increasing the number of 
dimension by increasing the number of index 
terms can make the vector space sparse. 
However, this sometimes leads to problems 
such as curse of dimensionality, which pre-
vents the expression of the accurate relation-
ship between documents. Furthermore, clusters 
found in such sparse space do not tend to have 
corresponding topic, which makes it hard to 
interpret for humans. 

This paper proposes modified VSM based on 
meta keywords such as adjectives and adverbs, 
called M2VSM (Meta keyword-based Modi-
fied VSM), so that clustering with various 
granularity in terms of topic can be possible. 
The M2VSM makes use of such meta key-
words as additional value of indexing terms, 
and the similarity between documents is cal-
culated by considering the matching of meta 
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