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Abstract

Investigating Dynamic Mutation Process of
Issues Using Unstructured Text Analysis

Myungsu Lim* - Namgyu Kim**

Owing to the extensive use of Web media and the development of the IT industry, a large amount
of data has been generated, shared, and stored. Nowadays, various types of unstructured data such as image,
sound, video, and text are distributed through Web media. Therefore, many attempts have been made in
recent years to discover new value through an analysis of these unstructured data. Among these types of
unstructured data, text is recognized as the most representative method for users to express and share their
opinions on the Web. In this sense, demand for obtaining new insights through text analysis is steadily
increasing. Accordingly, text mining is increasingly being used for different purposes in various fields. In
particular, issue tracking is being widely studied not only in the academic world but also in industries
because it can be used to extract various issues from text such as news, (SocialNetworkServices) to
analyze the trends of these issues. Conventionally, issue tracking is used to identify major issues sustained
over a long period of time through topic modeling and to analyze the detailed distribution of documents
involved in each issue.

However, because conventional issue tracking assumes that the content composing each issue does
not change throughout the entire tracking period, it cannot represent the dynamic mutation process of
detailed issues that can be created, merged, divided, and deleted between these periods. Moreover, because
only keywords that appear consistently throughout the entire period can be derived as issue keywords,
concrete issue keywords such as "nuclear test" and "separated families" may be concealed by more general
issue keywords such as "North Korea" in an analysis over a long period of time. This implies that many
meaningful but short-lived issues cannot be discovered by conventional issue tracking. Note that detailed
keywords are preferable to general keywords because the former can be clues for providing actionable
strategies.

To overcome these limitations, we performed an independent analysis on the documents of each

detailed period. We generated an issue flow diagram based on the similarity of each issue between two
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** Corresponding Author: Namgyu Kim
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consecutive periods. The issue transition pattern among categories was analyzed by using the category
information of each document.

In this study, we then applied the proposed methodology to a real case of 53,739 news articles. We
derived an issue flow diagram from the articles. We then proposed the following useful application
scenarios for the issue flow diagram presented in the experiment section. First, we can identify an issue
that actively appears during a certain period and promptly disappears in the next period. Second, the
preceding and following issues of a particular issue can be easily discovered from the issue flow diagram.
This implies that our methodology can be used to discover the association between inter-period issues.
Finally, an interesting pattern of one-way and two-way transitions was discovered by analyzing the
transition patterns of issues through category analysis. Thus, we discovered that a pair of mutually similar
categories induces two-way transitions. In contrast, one-way transitions can be recognized as an indicator
that issues in a certain category tend to be influenced by other issues in another category.

For practical application of the proposed methodology, high-quality word and stop word dictionaries
need to be constructed. In addition, not only the number of documents but also additional meta-information
such as the read counts, written time, and comments of documents should be analyzed. A rigorous
performance evaluation or validation of the proposed methodology should be performed in future works.

Key Words : Big Data, Data Mining, Issue Tracking, Text Mining, Topic Modeling, Trend Analysis
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