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 
Abstract—The need to extract R&D keywords from issues and use 

them to retrieve R&D information is increasing rapidly. However, it is 
difficult to identify related issues or distinguish them. Although the 
similarity between issues cannot be identified, with an R&D lexicon, 
issues that always share the same R&D keywords can be determined. 
In detail, the R&D keywords that are associated with a particular issue 
imply the key technology elements that are needed to solve a particular 
issue. 

Furthermore, the relationship among issues that share the same 
R&D keywords can be shown in a more systematic way by clustering 
them according to keywords. Thus, sharing R&D results and reusing 
R&D technology can be facilitated. Indirectly, redundant investment 
in R&D can be reduced as the relevant R&D information can be shared 
among corresponding issues and the reusability of related R&D can be 
improved. Therefore, a methodology to cluster issues from the 
perspective of common R&D keywords is proposed to satisfy these 
demands. 
 

Keywords—Clustering, Social Network Analysis, Text Mining, 
Topic Analysis. 

I. INTRODUCTION 

HE volume of unstructured text data generated by various 
social media has increased so rapidly, it is now difficult to 

handle using existing data analysis methods. The volume of 
unstructured text data is particularly large and complex; 
however, this large volume of text data might contain useful 
information. Therefore, researchers have been motivated to 
develop big data analysis techniques and analyze this data in 
different areas such as politics, economics, and business [1], 
[2]. 

Furthermore, according to the needs of the analysis, text can 
be expressed in various forms such as words, phrases, 
hierarchies, or vectors. Therefore, text mining techniques are 
increasingly used. The text mining application that has received 
the most attention in academia and industry is topic analysis, 
usually used to extract the main topics from a large volume of 
text documents. Topic analysis is also referred to as issue 
analysis or trend analysis according to the type of target 
document. Measures such as TF-IDF (Term Frequency – 
Inverse Document Frequency) are used to derive the keywords 
that represent each document. In particular, topic analysis 
makes it possible to express a state corresponding to multiple 
topics in a single document. As a result, topic analysis is 
well-regarded compared to traditional document clustering that 
only allows a one-to-one relationship between topic and 
document.  
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As the number of issues derived by topic analysis can be very 
large, issue clustering has become the main concern of 
research. The high-level concept of a new issue can be derived 
through clustering based on already-discovered issues. For 
example, the issue cluster “Diet” can be created by integrating 
the issues “Exercise” and “Obesity.” This issue clustering is 
mainly based on the co-occurrence frequency of issue 
keywords. In detail, if keywords representing the issues 
“Exercise” and “Obesity” appear simultaneously in various 
documents, they can be considered to be strongly correlated. 
However, an association between issues that have a low 
co-occurrence frequency cannot be recognized using traditional 
issue clustering methods, even if those issues are in fact 
strongly related. This limitation is further explained in Fig. 1. 

 

 

Fig. 1 Issue Clustering Network Diagram 
 
Fig. 1 shows a network diagram of issue clustering from the 

perspective of related R&D keywords. If we examine the left 
hand side of the diagram, the issues “Silver Industry” and 
“Hygiene” are considered the strongly related keywords 
according to traditional issue clustering that considers only the 
co-occurrence of issues. The meaning of “Silver Industry” here 
indicates a business that focuses on products and services for 
senior citizens. However, according to the right-hand side of 
the diagram that considers both issues and the their related 
R&D keywords, “Silver Industry” and “Sexual offense” share 
three keywords related to technology, “Heart Rate,” “RF Tag,” 
and “CCTV.” From this association, it is clear that the R&D 
technology used in the “Silver Industry” field can also be 
applied in the field of “Sexual Offense.” Experts from these two 
field can then take advantage of this result and share R&D 
information among them. However, because the co-occurrence 
frequency of these two issues in the same document is not high, 
it is difficult to identify the correlation between them using 
traditional issue clustering. Thus, in order to overcome this 
limitation, a methodology to cluster issues from the perspective 
of related R&D keywords is proposed. 

Issue Reorganization Using the Measure of Relevance
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currently manually performed in order to improve the 
applicability of the proposed methodology. 
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