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Executive Summary

It is paying attention to artificial intelligence as a key factor that determines
future national competitiveness. Artificial intelligence affects the industry and
society as a whole, and is expected to contribute $13 ftrillion to global GDP by
2030, and it is predicted that there will be a big difference in competitiveness
depending on the ability of countries to use artificial intelligence in the future.
Accordingly, the competition for innovation between countries to secure artificial
intelligence research capabilities is in fierce progress, and in this paper, the
National Al Research Index, which can measure and compare Al research
capabilities between countries, is developed and implications are drawn.

As a result of analyzing artificial intelligence research data in 91 countries, 91
countries conducted an average of 3,455 studies between 2016 and 2019. The
national Al research index was measured by taking into account both the
quantity and quality of Al research performance indicators, and the average Al
research index of 91 countries was measured at 43.01 points. The US ranked
first with 94.01 points and the second with 93.94 points in the UK. Australia,
ltaly, Canada, Spain, China, Singapore, Hong Kong, and Germany were analyzed to
be in the top 10 countries. Korea ranked 14th out of 91 countries.

The implications of the study are as follows. There are differences in Al
research capabilities between countries, and the gap between the average level
and the leading level is very large. Looking at the distribution of the Al national
research index, it is in the form of a power low with a tail drooping to the right,
which means that the difference between the average group and the leading
group is large. Second, competition among countries to strengthen artificial
intelligence capabilities is expected to accelerate, and Korea is expected to be
able to enter the top 10 by enhancing its qualitative performance. Third, it is
important to pay attention to countries focusing on artificial intelligence research
capabilities, and note that research capabilities and digital competitiveness do not
necessarily match. Lastly, it is necessary to continuously develop a national Al
research index measurement model and establish a monitoring system.
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* &2 Mckinsey Global Institute(2018)

1) Mckinsey Global Institute(2018), “NOTES FROM THE Al FRONTIER : MODELING THE IMPACT
OF Al ON THE WORLD ECONOMY”
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O olo, ASAs BFAE =AEE flst =7t 2F 4 ZHO0| 2[EdHA A7

o AT 7IES| 7HY St FYHO| HSOEA UIE AlYUIA
datE Edske o 23 242

o FAm=5 HYCE QS d7 s H|uE + A= A+E ML

it 2= 2 1 1°P04 I"’

2) Evangelista et al(1997),“Nature and Impact of Innovation in Manufacturing: Some Evidence
from the ltalian Innovation Survey,”Research Policy, 26, 521-536.; Dutta, S., O, Narasimhan
and S. Rajiv(1999),“Success in High-Technology Markets: Is Marketing Capability Critical?,”

Marketing Science, 18(4), 547-568.
3) National Artificial Intelligence R&D Strategic Plan: 2019 Update

4) BF AR (2019), “Al A& 2019 ~A-EX - BUF2TIZA | ~7, A1 /~— o 3 g #BESE.
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* Wi = HZ 9| 7kS3|, Vi = HE 9] 24
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T=
6) FWCI(Field Weighted Citation Impact)= MA| "= CHH| TQLE HIEZ O S0, FWCI7} 1.23¢2! d2=
A MA BiH 23% ==0| O AFEUCIY s & AS
7) Elsevier DB MIf &7 & Al H3E 7|22 = H0|HE 335U, 22470 A2, 4,102709| AMHA,
Book chapter & CIY¥SH HAHENE DT Z3HSIUOMH, h-indexk MitHA4ZE MEfsff = & AUSLL, DB

&
h-indexZt computer science ZAHE 7|22 EME|0], 2 HAIHME &4 Al BUE =&517| L5
HY 2849t FWCIE MifHaz &8
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= o ZAu, 2016~2019d 7+ 917 =7I= EH
H

o WY 018 4 HFS 333A02 B

oM, 917§ =7}2] A Field
Weight Citation Impact= 1.012 A MA 2 +=

[E] =2t ASX|s AR dat Hol SAHHH(2016~2019)

‘ Scholarly Output

Citations per Publication ‘ Field Weight Citation Impact
g3 3,455 3.33

1.01

=l 8,907 1.91

0.36

O 910 =7t LHOIA A d3fef 207t 2 Aoz 24
o 94 L7 B2 ITH= 70,1990 2 XA 553 2 240|7F EAY

o Field Weight Citation Impact®e, z|&¢l =7t 2.0

2, 25t9l 27t 0.372
A7}

[E] 27} ol2x|s 27} 171 M3l Max, Min(2016~2019)

Scholarly Output | Citations per Publication

Field Weight Citation Impact
Z|tH (Max) 70,199 9.6

2|24 (Min) 55

O 370 dA3Er HuR|E 2271 QER0| 721 12|E 712 HEj(Positive
Skewness) 2 &34

JatH=9| —E—E7f ’S-FF =27t Of'-l Power Law?| ¥EizZ, Ha dut
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[12] QIZX|s 2J} 947 A3 #Ao| ET(2016~2019)

e

Scholarly Output Citations per Publication Field Weight Citation

80
3
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60

Frequency
40
D¢
Density

T T 0 2 4 6 8 10 ol T T T T
60000 80000 Citations per Publication 5 1 15 2
Field-Weighted Citation Impact

0 20000 40000
Scholarly Output

O 8As @+ = &=, Ol=, 2U&:9| HISO| &2H, st=2 6,9407C=
IV =7t & 9%IE AHAl

o 2016~20194 7t QIZA|ls 9+ &+ 1%9= = 70,1997, 2%/= 0O|=
35,7752, 39l= °IF 30,9357H02 =3

[23] Z21E ASXls AT +(2016~2019)

: To1gs
‘1,"_,_:1 i 3 B
1 1 1 I
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=4 Country Scholarly Output

1 China 70,199

2 United States 35,775

3 India 30,935

4 Japan 14,646

5 United Kingdom 12,928

6 Germany 10,735

7 France 7,888

8 ltaly 7,509

9 South Korea 6,940

10 Canada 6,739

0 BA5 97 HY o8 4= 23,
S
—_

it S& A9

—
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.l

AT AP HY 91 £ 19/
ES?

AMRL[OI2HH|OF 8.43]2

0|2|01|E B 621(6.72]), OI= 791(6.12]), FHLCE 109((5.42) = &<

1091 L =710f| 213
sk=2 3.8312 917 =7t & 31

S A



SPRi O|#2|ZE IS-108 2%t ASXs ARXIS S TE B

[D2] 2ok ATX|S A7 WY 918 £(2016~2019)
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¥ T T

0 2 4 6 8 10
Citations per Publication

—
-

[E] 93%l5 97 HY 218 £ 42l 109] 27H2016~2019)

=9 Country Citations per Publication
Hong Kong 9.6
2 Singapore 9.2
3 Saudi Arabia 8.4
4 Australia 8
5 Switzerland 7.6
6 United Kingdom 6.7
7 United States 6.1
8 Spain 5.9
9 ltaly 5.5
10 Canada 5.4
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=9 Country Citations per Publication
1 Singapore 2.02
2 Switzerland 2
3 Hong Kong 1.94
4 Australia 1.81
5 Luxembourg 1.69
6 Saudi Arabia 1.66
7 United Kingdom 1.64
8 United States 1.6
9 Italy 1.52
10 Sweden 1.47
2. 3@ =4
O 2&8As g5 doR|R9| it A5 EF U250 7t AISAs FHA|RE
SHoiRCH, HA|e B2 43.01H8L2 =3
o JuHHL0| A9 0.5%0|40 100, B0 508S ROt & HLE
100822 25t CH, 713A= U=/t AHRE Soll S48
o =L Z7t QABAs A A2 43.0140|H, 19l= 94.0142=
24
94.01 7.25

43.06 23.74
8) 7IEAle ®F £ 0.4, MY 28 £ 0.46, FWCI 0.14
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Al Research Index_Country
[E] =7} USXs AAXI &9 109 =7t
=9 Country Al Research Index
1 United States 94.01
2 United Kingdom 93.94
3 Australia 93.18
4 Italy 90.50
5 Canada 88.66
6 Spain 87.18
7 China 84.28
8 Singapore 83.53
9 Hong Kong 81.52
10 Germany 81.45
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9) Ernest O'Boyle, Herman Aguinis,“The Best And The Rest: Revisiting The Norm Of Normality Of
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O ASAls AA0 EScte Us =750 F=ot Tt CR[ZEAHO0|

o QIBAS YT CIAYPY 294 UHHOR HISILE, HIEA YXBHE
ofet, QIBAS HTALS IMDO CIAYZY 918 3H 4, 3, 32
TR, O HF2 25 510
- & %Yo

| 25 =2(1)a, 2F E8(V)z, 2F Z2(X)2 S HlEHlk=
iﬂ%ol U= t.'_*ﬁ, ASAs HF2 =2, CAE ddH2 282 (V)2 S

[#] QASX|s WX+ X IMD CIX|E 38 9| &7

27} 21BAs AR5 (National Al Research Index)

(I )United States, United
C Kingdom, Singapore, Canada, (1) Denmark, Norway,
lA . A (D)
2 Hong Kong, Germany, China, Taiwan &
£ Switzerland, South Korea &
=
g

IV) Spain, Saudi Arabia, V) Japan, New Zealand, . .
E = (V) Sp (V) Jap (VI)Kazakhstan, Lithuania &
2 ltaly & Ireland &
A|
+ s ) (VI YHungary, Romania, (IX)Peru, Ukraine, Colombia,

o
Greece, Turkey, Mexico & Philippines, Croatia &

« 31 20204 k=] IMD CIA|EZAME +=2= 6371 S 8%I0IH (1)Zo] i
* 221 : IMD(2020), IMD World Digital Competitiveness Ranking 2020 7|4t SPRi Analysis
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* &2 : IMD(2020), IMD World Digital Competitiveness Ranking 2020 7|4t SPRi Analysis
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[2 & 2] S} QIZAls H7oR} 2 TSt journal W Conference

1. Conference

*= CVPR : |[EEE/CVF Conference on computer vision and pattern recognition
» NeurlPS: Neural Information Pcoressing systems

= ECCV: European Conference on Computer Vision

= ICML: International Conference on Machine Learning

= |CCV: IEEE/CVF International Conference on Computer Vision

» ACL: Meeting of the Association for Computational Linguistics

» SIGIR : special interest group on information retrieval

= WWW : The Web Conference

» ACL : Association for Computational Linguistics

= KDD : Knowledge Discovery and Data Mining

= AAAI :Association for the Advancement of Artificial Intelligence

» |JCAI: International Joint Conferences on Atrtificial Intelligence Organization
* |ICLR: The International Conference on Learning Representations

= WSDM : Web Search and Data Mining

» CIKM : Conference on Information and Knowledge Management

= EMNLP: Empirical Methods in Natural Language Processing & =gt 4,1027}
ZmEA

2. Journal

» ACM Transactions on Information System (TOIS)

= Artificial Intelligence (Al)

» |EEE Transactions on Knowledge and Data Engineering (TKDE)

» Computational Linguistics (CL)

* Journal of Machine Learning Research (JMLR)

» |EEE Transactions on Pattern Analysis and Machine Intelligence (TPAMI)

*» ACM Transactions on Intelligent Systems and Technology(TIST)

* Information Processing & Management (IPM)

» Information Retrieval (IRJ)

* Journal of the American Society for Information Science and Technology
(JASIST) & =&t 224712] 2 X Book Chapter S CiY¥st GZnE g
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1. ZLIZS

- SWHMAITA(2019), “UBAS FuiA4 SO : Eafnt o)
- SWHMHTA(2020), “UBAS AL M 21O ABAS THEHR?”

= EARA &S(2019), “

OH

Als =7td=”

2. ZQl2

* Dutta, S., O, Narasimhan and S. Rajiv(1999),“Success in High-Technology
Markets: Is Marketing Capability Critical?,” Marketing Science, 18(4), 547-56

* Ernest O'Boyle, Herman Aguinis,“The Best And The Rest: Revisiting The Norm
Of Normality Of Individual Performance”, Personnel Psychology 65(1) - March
2012

» Evangelista et al(1997),“Nature and Impact of Innovation in Manufacturing:
Some Eviden

= IMD(2020), IMD World Digital Competitiveness Ranking 2020ce from the
Italian Innovation Survey,”Research Policy, 26, 521-536

* Mckinsey Global Institute(2018), “NOTES FROM THE Al FRONTIER : MODELING
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