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ABSTRACT

The purpose of this paper is both to analyze research trends and to predict industrial flows using the meta-data from the previous
studies on data quality. There have been many attempts to analyze the research trends in various fields till lately. However, analysis of
previous studies on data quality has produced poor results because of its vast scope and data. Therefore, in this paper, we used a text
mining, social network analysis for time series network analysis to analyze the vast scope and data of data quality collected from a Web
of Science index database of papers published in the international data quality-field journals for 10 years. The analysis results are as
follows: Decreases in Mathematical & Computational Biology, Chemistry, Health Care Sciences & Services, Biochemistry & Molecular
Biology, Biochemistry & Molecular Biology, and Medical Information Science. Increases, on the contrary, in Environmental Sciences, Water
Resources, Geology, and Instruments & Instrumentation. In addition, the social network analysis results show that the subjects which have
the high centrality are analysis, algorithm, and network, and also, image, model, sensor, and optimization are increasing subjects in the
data quality field. Furthermore, the industrial connection analysis result on data quality shows that there is high correlation between
technique, industry, health, infrastructure, and customer service. And it predicted that the Environmental Sciences, Biotechnology, and
Health Industry will be continuously developed. This paper will be useful for people, not only who are in the data quality industry field,
but also the researchers who analyze research patterns and find out the industry connection on data quality.

Keywords : Data Quality, Social Network Analysis, Time Series Network Analysis, Textmining, Metadata
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Table 1. Total Dataset for Analysis

Year 2005 2006 2007 2008 2009 2010
Count 835 1,030 745 882 2,287 | 3,033
Year 2011 2012 2013 2014 2015 | Total
Count | 3455 | 3835 | 4015 | 4370 | 4466 | 28953
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Table 2. The results of author keyword analysis (Top 20)
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Table 3. The results of title keyword analysis (Top 20)

Rank keyword Count | Rank Keyword Count

1 network 2,815 11 process 1,163

2 analysis 2,537 12 optimization | 1,004

3 model 2,400 13 modeling 941

4 image 1,687 14 design 938

5 water 1,461 15 method 931

6 control 1,451 16 sensor 929

7 management | 1,447 17 mining 893

8 algorithm 1,325 18 performance 816

9 information 1,276 19 software 786

10 service 1,180 20 learning 775
g 719=e] T4 AWdS BT AT ol do
7} AA 71995 doje] 87.24%E A s YA 7T 12.76%
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Fig. 2. A distribution curve of power laws
about keywords

Table 4. The results of keyword structure analysis (Top 10)

TF | Frequency Percent Cumulative Cumulative
Rank keyword Count | Rank Keyword Count Frequency Percent

1 network 14,972 11 optimization 5,218 1 13463 49,96 13463 49.96
2 | analysis 13,768 12 | modeling 5,158 2 4424 16.42 17887 66.38
3 | model 13,176 13 | method 5,140 3 1843 6.84 19730 73.22
4 | management | 8569 14 | sensor 5,096 4 1211 449 20941 7171
5 water 8,161 15 mining 4,635 5 826 3.07 21767 80.78
6 | control 8,019 16 | performance | 4,623 6 617 2.29 22384 83.07
7 | algorithm 7,429 17 | software 4,600 7 456 1.69 22840 84.76
8 service 6,476 18 | power 4,423 8 360 1.34 23200 86.1

9 | process 6,197 19 | learning 4,129 9 308 114 23508 87.24
10 | design 5,330 20 | energy 4,056 10 261 0.97 23769 88.21
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T A9 719EE FAREE delElE Bsy] flEd
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Table 5. Examples of keyword standardization using synonyms

Sl Keywords
Keyword ¥
network, chain, networks, networking,
network . i
in—network, networked
model,exemplary, models, e-model, multi-model,
model . =
g-model, gis-model &
analysis analysis, analysis, inquiry
L estimation, evaluation, m—estimation, appraisal,
estimation

self-assessment &

management | management, administration ‘s

control control, authority &
. service, data—as-a-service, serviceability,
service . -
e-service, supply &
algorithm algorithm, algorithms, m-algorithm -5
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Fig. 3. The results of time series analysis of studies
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Table 6. The results of centrality analysis (Top 10)

Rank Betweenpess Closengss Degrefa
Centrality Centrality Centrality
1 analysis analysis analysis
2 network algorithm network
3 algorithm network algorithm
4 model process model
5 control system process
6 process management control
7 system mining system
8 image optimization image
9 optimization clustering management
10 management control optimization
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Fig. 6. The results of time series network analysis of betweenness centrality
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