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A Study on the global trend of international collaborations in the field of Computer Science
and collaboration strategies for Korea
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ABSTRACT

The more importance of international collaboration has increased, the more studies on statues of international collaboration are increasing.
However, few studies have attempted to identify the international collaboration. This article aims at a multidirectional characterization of the
international collaboration in the field of Computer Science by analysis of articles published in the SCOPUS database. We applied
Probabilistic Affinity Index(PAI) and Indicator of Collaboration Strength(ICS) for measuring the intensity of scientific collaboration among

countries, and index of Incremental Citation Impact(ICI) for measuring the quality of international collaboration. These analyses identify the
trends of international collaboration in the field of Computer Science and it’s effect by nation.
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Table 1. ASJC codes of the computer science field

Code Description

1700 | Computer Science(all)

1701 | Computer Science (miscellaneous)

1702 | Arificial Intelligence
1703

Computational Theory and Mathematics

Computer Graphics and Computer-Aided

1704 Design

1705 | Computer Networks and Communications

1706 | Computer Science Applications

1707 | Computer Vision and Pattern Recognition

1708 | Hardware and Architecture

1709 Human-Computer Interaction

1710 Information Systems

1711 Signal Processing

1712 | Software
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Table 3. Basic analysis by years, 2001-2012

pu-kl;ii)gzlltio Urknown Ana}ysis Internlationa Dozgest
el c onm;laTjt - authorship pucl;Iti)::eaCtito 7 collat?]oratio C(:tli)%or

Science
2001 54,907 10,797 44110 4657| 39,453
2002 56,649 9,908 46,741 5989| 40,752
2003 78,528 9,939 68,589 10,923| 57,666
2004 81,963 8,614 73,349 12,035| 61,314
2005 107,221 9,379 97,842 15,592| 82,250
2006 139,066 10,669 128,397 20,098| 108,299
2007 174,644 18,878 155,766 24,749| 131,017
2008 228,874 19,684 209,190 31,849| 177,341
2009 278,708 10,367 268,341 39,990| 228,351
2010 291,090 11,660 279,430 42892| 236,538
2011 294,503 10,925 283,578 45,711| 237,867
2012 261,636 9,585 252,051 44942| 207,109
Towal | 2047789  140405| 1907384 299427 "7
CAGR 13.9% -1.0% 15.6% 208%| 14.8%
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Table 4. Top 15 countries by international co—authored

e
ol

articles

Share of
Internatio couir:]tnes Share of Gitatio
Count nal e international o BT

ry collaborat | collaboration p

ion na %) paper

collaborat

ion(%)

USA 113,572 17.33 27.01 9.25




CHN 54,011 8.24 12.90 2.10
GBR 45,947 7.01 42.28 7.04
DEU 40,243 6.14 35.29 542
FRA 36,953 564 40.34 550
CAN 30,946 4.72 39.52 6.80
ITA 24,379 3.72 35.68 5.69
ESP 21,992 3.36 35.28 494
JPN 21,858 3.34 19.39 3.1
AUS 19,505 298 39.01 5.44
NLD 15,456 2.36 44.66 7.7
HKG 15,388 2.35 60.60 8.80
KOR 14,465 221 20.92 3.78
CHE 13,191 201 54.16 9.30
SGP 11,180 1.71 4433 6.97

* The number of articles published in Hong Kong and Taiwan
is not included in the number of Chinese articles
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Table 5. Top 10 pairings as sorted by number of
co—authored articles

partner International

A B collaboration PAI ICS
CHN USA 17,346 1.71 0.18
CAN USA 10,650 1.63 0.14
DEU USA 10,069 1.10 0.1
GBR USA 9,712 0.96 0.10
CHN HKG 9,149 6.46 0.26
KOR USA 7,124 2.48 0.14
FRA USA 6,870 0.85 0.08
ITA USA 6,555 1.16 0.09
JPN USA 6,126 1.35 0.10
CHN GBR 5,768 1.26 0.09

E 6. PAIEL 7| &%l 1070 =7t
Table 6. Top 10 pairings as sorted by PAI values

partner International

A B collaboration PAI ICS
TUN FRA 1,651 10.81 0.14
DZA FRA 1,244 10.22 0.12
CHN HKG 9,149 6.46 0.26
MEX ESP 1,003 5.76 0.08
CHN SGP 3,541 3.36 0.12
PRT ESP 1,044 327 0.06
NLD BEL 1,209 3.20 0.07
DEU AUT 2,327 3.00 0.09
ISR USA 4745 2.89 0.13
KOR USA 7,124 248 0.14
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Table 8. Coefficients of correlation among (a) number

partner

CHN
CHN
FRA
KOR
CAN
ISR
DZA
CHN
DEU
CHN

PAI

ICS

of collaboration articles, (b) PAI values, (c) ICS values

International
collaboration
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