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[Abstract]

The utilization of department information in bibliometric analysis using scientific and technological
literature is highly advantageous. In this paper, the department information dataset was built through the
screening, data refinement, and classification processing of authors’ department type belonging to
university institutions appearing in academic journals in the field of science and technology published in
Korea, and the automatic classification model based on deep learning was developed using the
department information dataset as learning data and verification data. In addition, we analyzed the
co-authorship structure and network in the field of computer science using the department information
dataset and affiliation information of authors from domestic academic journals. The research resulted in
a 98.6% accuracy rate for the automatic classification model using Korean department information.
Moreover, the co-authorship patterns of Korean researchers in the computer science and engineering

field, along with the characteristics and centralities of the co-author network based on institution type,

region, institution, and department type, were identified in detail and visually presented on a map.
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Table 1. Experimental data status

Journals 2015 | 2016 | 2017 | Total
IEMEK Journal of Embedded Systems
and Applications
Journal of Korea Society of Digital
Industry and Information Management
Journal of Digital Contents Society | 101 | 68 | 198 | 367
Journal of Interngt Computing and 171 | 216 | 206 | 593
Services
Journal of KIISE 7 27 10 | 44
Journal of Korea Multimedia Society | 40 | 60 | 40 | 140
Journal of tht_e Korea_ Computer 211 1 193 | 196 | 600
Graphics Society
Journal of the Korea Institute of
Information Security & Cryptology
Journal of The Korea Internet of
Things Society
Journal of the Korea Society of
Computer and Information
KIISE Transactions on Computing
Practices
KIPS Transactions on Computer and
Communication Systems
KIPS Transactions on Software and
Data Engineering

44 | 43 | 46 | 133

73 | 62 | 72 | 207

77 | 93 | 82 | 252

46 | 37 | 36 | 119

181 | 162 | 152 | 495

13| 95 | 96 | 304

143 | 144 | 129 | 416

55 | 59 | 57 | 171

Smart Media Journal 73 | 83 | 72 | 228
The Journal of Socu_ety for e-Business 20 21 39 80
Studies

The Journal -of the Institute of -Inte-rnet, 244 | 239 | 228 | 711
Broadcasting and Communication
Total 1599 | 1,602 | 1659 | 4860
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Fig. 1. Research Methods and Design
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Table. 2. Example dataset for classification of department types

Department Name
(High Frequency)

Dept. Type Section Level

Dept. Type Division Level

Dept. Type Group Level

department of nursing

NATURAL SCIENCE

NURSE

NURSING SCIENCE

college of nursing

NATURAL SCIENCE

NURSE

NURSING SCIENCE

department of statistics

NATURAL SCIENCE

MATHEMATICS, PHYSICS,
ASTRONOMY, EARTH

STATISTICS

department of civil engineering ENGINEERING CONSTRUCTION CIVIL ENGINEERING
department of architectural engineering ENGINEERING CONSTRUCTION ARCHITECTURAL ENGINEERING
. MATHEMATICS, PHYSICS,
department of mathematics NATURAL SCIENCE ASTRONOMY, EARTH MATHEMATICS
department of environmental engineering ENGINEERING CONSTRUCTION ENVIRONMENTAL ENGINEERING
department of mechanical engineering ENGINEERING MACHINERY MECHANICAL ENGINEERING
department of prosthodontics, school of dentistry MEDICINE MEDICAL TREATMENT DENTISTRY
department of chemical engineering ENGINEERING CHEMICALS, POLYMERS, ENERGY | CHEMICAL ENGINEERING
department of dental hygiene NATURAL SCIENCE HEALTH CLINICAL HEALTH SCIENCES
. . . ELECTRIC/ELECTRONICS /
department of electronic engineering ENGINEERING COMPUTERS ELECTRICAL ENGINEERING
department of radiological science NATURAL SCIENCE HEALTH CLINICAL HEALTH SCIENCES
school of mechanical engineering ENGINEERING MACHINERY MECHANICAL ENGINEERING
department of civil and environmental ENGINEERING CONSTRUCTION CIVIL ENGINEERING
engineering
. . ELECTRIC/ELECTRONICS/ | COMPUTER SCIENCE/COMPUTER
department of computer engineering ENGINEERING COMPUTERS SCIENCE
department of naval architecture and NAVAL ARCHITECTURE AND
ocean engineering ENGINEERING MACHINERY OCEAN ENGINEERING
department of architecture ENGINEERING CONSTRUCTION ARCHITECTURE
college of pharmacy NATURAL SCIENCE PHARMACY PHARMACY
college of korean medicine MEDICINE MEDICAL TREATMENT KOREAN MEDICINE
. . ELECTRIC/ELECTRONICS / COMPUTER SCIENCE /
dept. of computer engineering ENGINEERING COMPUTERS COMPUTER SCIENCE
college of veterinary medicine MEDICINE MEDICAL TREATMENT VETERINARY
department of materials science and engineering ENGINEERING MATERIALS ADVANCED MATRIAL ENGINEERING
school of architecture ENGINEERING CONSTRUCTION ARCHITECTURE
. MATHEMATICS, PHYSICS,
department of physics NATURAL SCIENCE ASTRONOMY, EARTH PHYSICS
department of aerospace engineering ENGINEERING MACHINERY AEROSPACE ENGINEERING
dept. of nursing NATURAL SCIENCE NURSE NURSING SCIENCE

department of animal science and
biotechnology

NATURAL SCIENCE

AGRICULTURE, FORESTRY
AND FISHERIES

LIVESTOCK SCIENCE

dept. of business administration

HUMANITIES AND SOCAL SCENCE

MANAGEMENT AND ECONOMY

BUSINESS MANAGEMENT

dept. of clothing & textiles

NATURAL SCIENCE

LIFE SCIENCE

DRESSMAKING

department of electronics engineering

ENGINEERING

ELECTRIC/ELECTRONICS
/COMPUTERS

ELECTRICAL ENGINEERING

303 147 1089 44 18

679 577502216
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Fig. 2. Dataset for Classification of Types of Departments
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Fig. 3. Automatic classification results by dept. type
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of Korean Computer Science journals
4.2 oM= AAHCIEE g5k b= sheA] 16 3,
=2 4,860 TO| Axlad uel 712 AHAR, 4140
X 753 sl cloleilos dE AgtlE g 7]
go2 31 1, BY A= 5o 3 1) 71?4%%
2 |9, 7|2, SHaRgRo) 471K] SN A @t
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Average Num. of Num. of
Num. of lead | Num. of Num. of (A+B) / | Articles with | Articles with Degree pf
Journals Author Co-author Authors Num o || st suter| il suiers collaboration
(A) (B) A+ B | articles) ©) (D) GRAGEY
IEMEK Journal of E_mbe_dded Systems 133 279 12 31 13 120 90.2%
and Applications
Journal of Korea ngety of Digital 207 182 389 19 83 124 59 99%
Industry and Information Management
Journal of Digital Contents Society 367 428 795 2.2 118 249 67.8%
Journal of Internet Computing and Services 252 396 648 2.6 38 214 84.9%
Journal of KIISE 495 929 1,424 2.9 29 466 94.1%
Journal of Korea Multimedia Society 593 933 1,526 2.6 114 479 80.8%
Journal of the Korea Computer 80 152 232 29 12 68 85.0%
Graphics Society
Journal _of the Ko_rea Institute of 216 754 1170 )8 38 378 90.9%
Information Security & Cryptology
Journal of The Koreg Internet of Things 44 7 116 26 12 32 72 7%
Society
Journal of the Korea Society of 711 648 1,359 19 292 419 58.9%
Computer and Information
KIISE Transactions on Computing Practices 304 671 975 3.2 15 289 95.1%
KIPS Transactu_)ns_on Computer and 171 330 501 29 18 153 89 5%
Communication Systems
KIPS Transactlons_on S_oftware and 228 445 673 30 2 202 88.6%
Data Engineering
Smart Media Journal 140 224 364 2.6 26 114 81.4%
The Journal of Society for e-Business Studies 19 205 324 2.7 11 108 90.8%
The Journaliof the Institute of -Inte-rnet, 600 689 1289 21 218 382 63.7%
Broadcasting and Communication !
All Journals 4,860 7,337 12,197 2.5 1,063 3,797 78.1%
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Table 4. Composition by institution type

Num. Num.
Institution Type | Institytion Type |of Inst. . _|of Inst. .
Section Level Division Level (Dedu SEUY (Dedu =
plication) plication)
(E) Educational | o2y yniversity 177|225%| 4,998|762%
institutions
(E) Educational | g3 ¢ojjege 77/ 98%|  34152%
institutions
FE) _Edu_catlonal (EQA) G_raduate 6l 0.8% 55 0.8%
institutions university
(E) Educational | (EQ5) Other 4l05%  17/03%
institutions University
. (EO1) Kindergarten,
(E) Educational | o ortary, secondary|  151.9%| 23| 0.4%
institutions L
education institution
FE) _Edu_catlonal (E06) _Ac_ademlc 320 41% 611 0.9%
institutions association
. (E99) Other
(E) Educational |\ otional 4/05%  6/01%
institutions T
institutions
Sub Total 315|400%| 5,501|839%
(C) Private (C99) Other Private) 15711990, 245(3.7%
Institutions Institution
(C) Private (Cot) Major 27/34%  98/15%
Institutions Company
(C) Private N/A 85/108%| 99| 15%
Institutions
(C) Private (C02) Medium 17/22%|  41]0.6%
Institutions enterprises
(C) Private (C03) Small 10/13%  12/02%
Institutions Enterprise
Sub Total 296|376% 495 7.5%
(G) Goyernmental FGOL_I) Rubllc 621 7.9% 202! 6.1%
agencies institutions
(G) Goyernmental (GO3) Local _ 9 11% 131 0.2%
agencies government agencies
(G) Goyernmental (GO1) Administrative 131 1.6% 171 03%
agencies agency
(G99) Other
©) Goyernmental Government 2|/ 0.3% 2| 0.0%
agencies S
institution
(GO2) Special local
©) Goyernmental administrative 3/0.4% 3/0.0%
agencies
agency
Sub Total 89(11.3% 437 6.7%
(F) Foreign (FO3) Foreign 43|55% 65 1.0%
institutions university
(F) Foreign (FOT) Foreign 8/1.0%  14/02%
institutions company
(F) Foreign —(F99) Other 4l05%  4/01%
institutions Foreign institutions
FF) Forglgn (F05-)-Other Foreign 2l 03% 31 0.0%
institutions Instition
(F) Foreign —(F02) Other 12/15%  13/02%
institutions Foreign institutions
. (FO4) Foreign
(F) Foreign | cearch 506%  501%
institutions .
institution
Sub Total 74 9.4% 104|1.6%
FH) -Me(-dlcal (HUZ)- Non Genernal 31 0.4% 3 00%
institutions hospital
FH) -Met-ilcal (H01)_ General 111.4% 17103%
institutions hospital
Sub Total 14| 1.8% 20/ 0.3%
Total 788|1000%| 6,557|1000%
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