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[Abstract]

It is very important to analyze and provide information resources for research output produced in the
computer field, the core science of the 4th Industrial Revolution. In this paper, SCI journals cited from
domestic journals in the computer field were identified and the citation rankings and their co-citation
networks were generated, analyzed, mapped and visualized. For this, the bibliographic and citation index
information from 2015 to 2017 in the KSCD were used as the basis data, and the co-citation method
and network centrality analysis were used. As a result of this study, the number of citations and the
citation ranks of SCI journals and papers cited by korean journals in the computer field were analyzed,
and peak time(2 years), half-life(6.6 years), and immediacy citation rate(2.4%) were measured by
citation age analysis. As a result of network centrality analysis, Three network centralities(degree,
betweenness, closeness) of the cited SCI journals were calculated, and the ranking of journals by each
network centrality was measured, and the relationship between the subject classifications of the cited

SCI journals was visualized through the mapping of the network.
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II. Related works
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Table 1. Types of Bibliometric Analysis
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1 QItH14,15].

III. Materials and Research Method

1. Data Collection and Preparation

U ZAFE] 2of AAAFES] SCI Q1-8-Afuf o1& 7
o] Chet BAS 9Js] S0l WaPsk AFE] Hof s
K12} o] 29 QIR E FESHA. ShaA] 472 KClof
SAIE URE Pok2 BRY 814%] 258 7|50 3
o], KSCDIJ| Q1-878 57} 155 1852 &5 A g2
2 Asict. B4 A7 93t dlofefo] olw el A4
A2 vlgol] Slato] 20153RE 2017A(LYAE 7]
Iidz)cz H4stgon, A ti shaAl A steAld
tlole A4S 71<stH Table 29t Ztt.

Table 2. Korea Journals in the Computer field
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Fig. 1. Citation network among Korean Journals in the
Computer field
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Fig. 2. Research Design and Methods

IV. Results

1. Citation Analysis of Cited SCI Journals
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Table 3. Times cited by Journal Publication Country

TjoIg SCI 27| Lo g SCI| WeI§ | HoIg SCI Lo gsis
£ 27t st=2|4 | 34 |8&X| HE| H[E
USA 804 | 13263 484% | 62.3%
NETHERLANDS 212 | 3374 128% | 158%
ENGLAND 393 | 3083 237% | 14.5%
SOUTH KOREA 27| 562 16% | 2.6%
SWITZERLAND 37| 314 22% | 15%
GERMANY 49| 147 30% | 0.7%
JAPAN 4] 14 08% | 05%
EE?NP ALES R 15 99 09% |  05%
IRELAND 17 72 10% | 03%
TAIWAN 4 47 02% | 02%
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2. Co-Citation Network Analysis of SCI Journals

2.1 Co-citation Network Centrality
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Table 6. SNA Centrality Calculated Value of Cited SCI
Journals (Top 20 list)

Weighted closne betwee e
Z|E ™ (Fullname) sscent nessce

Degree X X nks

rality ntrality

IEEE TRANSACTIONS
ON PATTERN
ANALYSIS AND 913075383 | 0546492 | 0.05854 | 0004816
MACHINE
INTELLIGENCE
NATURE 96.414048 | 0514648 | 0052812 | 0003613
COMMUNICATIONS OF
THE ACM 524065132 | 0528763 | 0.047394 | 0.0044
KSII TRANSACTIONS
ON INTERNET AND
INFORMATION 463577894 | 0538855 | 0.039365 | 0004194
SYSTEMS
PLOS ONE 65.682505 | 0508033 | 0.037152 | 0002859
EXPERT SYSTEMS
WITH APPLICATIONS 307.998171 | 0526474 | 0.036435 | 0003948
IEEE TRANSACTIONS
ON IMAGE 560.905237 | 0512979 | 0.032186 | 0003474
PROCESSING
SENSORS 176461071 | 0504789 | 0027774 | 0002771
FROCEEDINGS OF THE | 198 178564 | 0515919 | 0026132 | 0008313
PATTERN
RECOGNITION 332998947 | 0515319 | 0.024879 | 0003442
INFORMATION
SCIENCES 237615999 | 0518361 | 0.0233 0.00363
MACHINE LEARNING 137.855336 | 0497796 | 0018508 | 0002725
COMPUTER 248.67271 | 0501586 | 0.017946 | 0002593
DECISION SUPPORT
SYSTEMS 122.298726 | 0489171 | 0016793 | 0002357
SCIENCE 84.534724 | 0492677 | 0016411 | 0002495
INTERNATIONAL
JOURNAL OF 295621779 | 0498581 | 0.015673 | 000257
COMPUTER VISION
ADVANCED
FUNCTIONAL 2.118056 0359155 | 0.015155 | 0000543
MATERIALS
IEEE TRANSACTIONS
ON INFORMATION 454132396 | 0505435 | 0.01498 | 0003093
THEORY
PSYCHOLOGICAL
BULLETIN 72.78251 0458527 | 0.01488 | 0001494
JOURNAL OF MACHINE
LEARNING RESEARCH 181.249745 | 0493138 | 0014727 | 0002586

2.2 Map visualization of Co-Citation Network
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Fig. 4. Co—-Citation Network Map (SCI Journal Level)
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Fig. 7. Co—Citation Network Map (WoS Subject Category Level)

V. Conclusions

=Rt ) ZEE Hob Ausksol 2 2
& S0l W9 AR Lo} A SCI 3R] HH AR
U 242 Sx08 PT0| ARE YA Fo A2A

201592 E] 2017971x]9] 018 HuE sj¥loz o8y
4 9 YESD 24 472 435ict o2 sl A
colEl KSCDe} A7 shex] Aggn s 2gal

i‘;
o
-

Mo Mo o% X ol

X

2L

9ou] A7 Yot otax| FAAS L 5%
AIRIE71, SNAS] FAl/d A7t oAl &
3t =12 Gephi®t VosviewerS ARE-51SICT
21}, ZAFE 2oF 7ul e A A=
& Zol|A] oF 20%7} SCI &&A|2 mjolx|gl o
"R, AARBEY 3 AREIBI Hopt e REg
k. Qlout et B IIEkger B4t /IE)

=9 SCl S=Alg® =Y sterid 27
+ Aoz FAEQI: Eot melg SCI shaw
A, FER710) Welg 315

B3l 222 st mel
A

re
>

O = A

4

1_

2 =
ur« o g
i
2

s
g5

>r°
Ol:O_J
in
=
)

o

|y Y
B
ﬂ
e

Q.
ek —Er@”éﬂ} 1918 SCI & KlEOﬂ it 12
78 Awrt FEEeH, s
3% FA Bopt tekE st 2oRl sheAlE 23St
o7l gol &2 sharlsol mefE gl npARo R o
x| 9 A Hof EA|0l8 YEYIES wo A|zistet
A7t ZAEE 7t TAHS mfolstyict &S

& 9 ARl §H SCI =2 4 AH10,11)

10 ox 42 rlo
H1
[}
;5
H
>4

) T

ol mp s @ mr f
o
rﬂ 4

S5 9 sofsto] UFE Hof o9 hax] 27 Ax
e ATE 4T Aolct,
ACKNOWLEDGEMENT

This work was supported by research fund of
Chungnam National University.

This research was supported by Korea Institute
of Science and Technology Information (KISTI).

REFERENCES

[1] M. . Cobo, A. G. Lopez-Herrera, E. Herrera -Viedma, and F.
Herrera, “Science mapping software tools: Review, analysis, and
cooperative study among tools,” Journal of the American Society
for Information Science and Technology, vol. 62, no. 7, pp. 1382~
1402, 2011.

[2] K. McCain, “Mapping economics through the journal literature:
An experiment in journal cocitation analysis,” Journal of the
American Society for Information Science, vol. 42, no. 4, pp.

290-296, 1991.



86 Journal of The Korea Society of Computer and Information

[3] S. Lee, “Methodology of Network Analysis,” Nonhyung, 2012.

[4] H. Choi, B. Kim, Y. Jung, and S. Choi, “Korean scholarly
information analysis based on Korea Science Citation Database
(KSCD),” Collnet Journal of Scientometrics and Information
Management, vol. 7, no. 1, pp. 1-33, 2013.

[5] B. Kim, S. Choi. “KSCD Research Publication Report
(2009-2013)),” KISTI, 2014.

[6] B. Kim, M. Kang, S. Choi, S. Kim, B. You, and J. Shin, “Citing
behavior of Korean scientists on foreign journals in KSCD,”
Journal of the Korean Society for information Management, vol.
28, no. 2, pp. 117-133, 2011.

[7] M. Kang, J. Shin, and B. Kim, “Automatic Subject Classification
of Korean Journals Based on KSCD,” Indian Journal of Science
and Technology, vol. 8, no. S1, p. 452, 2015.

[8] H. Kim, “An Analysis of the Intellectual Structure of the LIS Field:
Using Journal Co-citation Analysis,” Journal of the Korean
BIBLIA Society for library and Information Science, vol. 24, no.
4, pp. 99-113, 2013.

[9] S. Jo and J. Lee, “Journal Co-citation Analysis for Library Services
in Pharmaceutics,” Journal of Information Management, vol. 43,
no. 1, pp. 159-185, 2012.

[10] B. Kim, Y. Kim, and J. Kang, “Analysis of the citation impact
of national journals toward SCIE journals on JCR ranking,”
Malaysian Journal of Library & Information Science, vol. 23,
no. 2, pp. 1-24, 2018.

[11] B. Kim, “Citation Analysis and Ranking Evaluation of SCI
Journals based on Korea Science Citation Database,” Graduate
School, Chungnam National University, 2018.

[12] Van Veller, Marco GP, and W. Gerritsma, “Development of a
journal recommendation tool based upon co-citation analysis of
journals cited in Wageningen UR research articles,” Qualitative
and Quantitative Methods in Libraries, vol. 4, no. 2, pp. 233-257,
2017.

[13] M. van Veller, “Identification of interdisciplinary research based
upon co-cited journals,” Collection and Curation, vol. 38, no. 3,
pp. 68-77, 2019.

[14] L. Kim, J. Choi, K. Kim, and G. Min, “Social Network Analysis
of Professional Groups based on Co-author and Review
Networks,” Journal of the Korea society of IT services, vol. 13,
no. 1, pp. 181-196, 2014.

[15] H. Kim, “A Study on the Intellectual Structure of Data Science
Using Co-Word Analysis,” Journal of the Korean Society for
information Management, vol. 34, no. 4, pp. 101-126, 2017.

[16] K. Lee, and S. Yoon. “A Study on Journal Citation Analysis.
Korean Republic Administration Review,” vol. 30, no. 2, pp.
97-112, 1996.

[17] M. Bastian, S. Heymann, and M. Jacomy, “Gephi: an open source
software for exploring and manipulating networks,” ICWSM,
2009.

[18] L. C. Freeman, “Centrality in social networks conceptual
clarification,” Social Networks, vol. 1, no. 3, pp. 215-239, 1978.

[19] N. J. van Eck and L. Waltman, “Software survey: VOSviewer,
a computer program for bibliometric mapping,” Scientometrics,
vol. 84, no. 2, pp. 523-538, 2009.

Authors

MS. in
Computer Science from Chungnam National
university in 2001, 2003 and the Ph.D. in

Byungkyu Kim received the B.S.,

Computer Science &  Engineering from

Chungnam National University, Korea in 2018.

Dr. Kim joined Korea Institute of Science and Technology

Information, Korea in 2002. He 1is currently a Senior
Researcher in Department of Data-Centric Problem Solving
Research, KISTI. He is interested in Scientometrics, Disaster

& Safety Management and Content & Service.

Beom-Jong You received the B.S. in Electric
Engineering in Sogang University, Korea in 1984
| and MS. PhD. Library &

Information Science from Chungnam National

degrees in

University, Korea in 2000 and 2005, respectively.

Dr. You joined System Engineering Research Institute, Korea
in 1987. He is
of Data-Centric

currently a Prinsipal Researcher in

Department Problem Solving Research,
KISTI, Korea. He is interested in Data Science, Disaster &

Safety Management, Content Platform.

Ji-Hoon Kang received the B.S. in Computer
Science and Statistics from Seoul National
university, Korea in 1979 and the M.S., Ph.D.

in Computer Science from KAIST, Korea in

S ’ < 1981, 1996 respectively.
LS/ S

Dr. Kang has served as Professor in Department of Computer
Science & Engineering of Chungnam National Universeity,
1985. His include

XML,

research interests
Web,

XQuery, Digital Library Systems and Logic Databases.

Korea since main

Situation Awareness, Semantic Ontology,



