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SUMMARY

As artificial intelligence is attracting attention as an innovation engine that will
drive future industries and society, reinforcement of artificial intelligence research
capabilities is emerging as an important issue. Research competency is the most
important intangible activity for technological innovation and is essential to
achieving the best performance in the new technology market. Despite the
emphasis on the importance of artificial intelligence research competency,
objective indicators for measuring and comparing the level of research
competency are insufficient. There are some indicators related to artificial
intelligence, but qualitative weight is high, and objective indicators specialized in
research capabilities are insufficient. It is a situation. Therefore, in this study, the
Al Research Index was developed and measured to derive implications.

In this study, the artificial intelligence research index was defined as a value
obtained by indexing the artificial intelligence research results from 2016 to 2019.
The index was measured based on the research results from the 2016 to 2019.
The Al research index was analyzed in consideration of both the quantity and
quality of performance indicators for 500 universities. As a result of the
measurement, the average of the Al research index of 500 major universities
in the world was 46.01, and the number 1 was measured at 92.9 points. The
average of the top 100 universities in the Al research index was 67.26,
which differed from 500 universities, and among the 100 universities, Chinese,
American, and British universities showed a high proportion. There was a
difference between the average of 67.26 in the research index of the top 100
universities in the Al research index and the average of 46.01 in the 500
universities. The top 100 universities based on the artificial intelligence research
index were selected, and the nationalities of these universities were investigated.
As a result of the analysis, the proportion of China and the United States was
high. Specifically, China 39 (39.0%), the United States 19 (19.0%), the UK 6 (6.0%),
Australia 6 (6.0%), Italy 4 (4.0%), Hong Kong 4 (4.0%), Singapore 3 (3.0%). If we

classify the top 10 universities based on the Al research index, the US
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proportion is very high. U.S. universities ranked 1st to 3rd in the Al research
index, and the U.S. accounted for 40% of the top 10 universities. The top
universities in the Al research index were analyzed in the following order:
University of California at Berkeley, 2nd MIT, and 3rd Stanford University.

In addition, the target of analysis was expanded to the country and the
artificial intelligence research index was measured. As a result of analyzing Al
research data on 91 countries, 91 countries conducted an average of 3,455 studies
between 2016 and 2019, and the average number of citations per episode was
analyzed to be 3.33. The average field weight citation impact of 93 countries
from 2016 to 2019 was 1.01, which was analyzed as the global average. It was
analyzed that the difference in research outcomes within 91 countries was large.
The country that did the most research in 4 years was 70,199, which is a big
difference from the minimum of 55. The field weight citation impact was also
very large, with the highest country being 2.02 and the lowest country being
0.37. The Al national research index was measured by considering both the
quantity and quality of the Al research performance indicators, and the average
research index was measured as 43.01 points. The United States ranked first in
the Al national research index and the UK ranked second. Korea ranked 14th out
of 91 countries.

As a result of the analysis, it was found that the number of artificial
intelligence research decreases as the proportion of artificial intelligence global
cooperative research increases, and the number of artificial intelligence research
increases as the R&D expenditure in basic fields increases. In addition, it was
analyzed that the number of citations per part of artificial intelligence research
increased as the ratio of artificial intelligence global cooperative research and
R&D expenses in basic fields increased. As the proportion of artificial intelligence
global cooperation research and R&D expenditure in basic fields increase, the
field weighted citation impact of artificial intelligence research also increases.

The implications of this study are as follows. First, as a result of measuring

the Al research index, it can be seen that there is a difference between the Al
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research capabilities of major universities and countries around the world, and the
gap between the average level and the leading level is very large. The
distribution of artificial intelligence research capabilities is in the form of Power
Law rather than a normal distribution, which is similar to the existing research on
the distribution of talent capabilities. In the existing studies that investigated the
distribution of talents, it can be seen that the distribution of competency is not a
normal distribution, but in the form of a power law. have. Second, international
universities and countries are expected to make efforts to strengthen their Al
research capabilities, and competition to be included in leading groups is expected
to intensify. Currently, the top Al research universities are in the US and China,
and universities in China, the UK, and Australia are expected to enter the top 10
in the future. Third, it is necessary to pay attention to emerging Al universities
and countries through selection and concentration, and seek cooperation plans.
The CS (Computer Science) ranking does not necessarily match the Al Research
Index, and there are universities that are rapidly growing in the field of artificial
intelligence through selection and concentration. UC. While there are universities
with high AI research index and CS rankings such as Berkeley, MIT, Stanford
University, and ETH Zurich, universities that do not match the Al research index
and CS rankings such as King Abdulaziz University and Johns Hopkins University
have. Rather than focusing on the entire CS field, these universities are believed
to have focused their capabilities on research in the field of artificial intelligence
research during the analysis period. In terms of countries, it is also worth paying
attention to countries that are focusing on artificial intelligence research
capabilities. Al competency and digital competitiveness rankings are generally
proportional, but not necessarily consistent. Countries such as Italy, Saudi Arabia,
and Spain have moderate overall capabilities in digital capabilities, but it is
believed that they are focusing on selection and focus by increasing their
artificial intelligence research capabilities. Since the ripple effect of artificial
intelligence in the future will affect all fields of industry including digital, it is

necessary to pay attention to the trend of strengthening research capabilities of
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these countries and measures to strengthen industrial competitiveness using them,
and to seek various exchange methods such as talent exchange and research
cooperation. There is. Fourth, it is necessary to find a way to continuously
develop an artificial intelligence research index measurement model and establish
a monitoring system. It is necessary to consider ways to continuously observe the
Al research capabilities of changing countries and universities through the Al

research index. In this study, data from domestic universities were excluded, but
it is possible to consider how to use them to identify artificial intelligence
capabilities of domestic universities and check their direction, including in the
future. It is to search for growing universities and countries based on artificial
intelligence research index, and to find ways to establish a cooperation system. In
addition to the performance indicators used in this study, it is necessary to
continuously improve and refine the measurement model by additionally
considering various variables such as patents. This is because the artificial
intelligence research index was measured as an average concept covering the
entire field, and in the future, more detailed analysis is possible by subdividing
the field of artificial intelligence technology and dividing the capabilities when
measuring. In addition, it is possible to examine ways to expand and analyze the
scope of the Al research index to current universities, countries, corporations and

government-funded institutions.
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A2 AFPdT € AF AT dFASF A4
A1E HFAT 24
AFASol Fokel et olsfet Y wole s ARE EAT AF7F AP Eo
gtk WA, Al Index= TAIIO0O] Z=HEQS Aoz A'ixzEk HAI(Human-Centered
Artificial Intelligence Institute)ol Al 2017@R¥ AX Hix FeE TFEo] . Al
Index+= Al J_]—Eﬂ Oﬂ:'7_7H1:ﬂ- 9,]—% 7]}\ }“]o, 7§X:" ET:"X]' %}%, u]ﬂo{ %‘8]:% 17_]_0]—’6‘;1- */r\‘
Ue AR B Fo AES AFA, Ao r At 2MEEX 419 dndd
A5 HI(AAAD 2% Eric HorvitzBtAbel ARIE TR HFEH HJoEs FHOE <
AT FTFES ZrIHer AFstr] AT EAS FRste] ol HE [AIO0(One
Hundred Year Study on AD] & 733ttt Al Index+ o8] EoFollA 3T ofFg
AR AT i, ATANL, ARAL, Ne4s, AHEY £ Axe, %, 2}
A% 5 w44, A% 4RE Ba A0
[13 5] ABMIIE Al Index : AREE MHs9| HS}
# Qverall PetaFlop Days
1.00E+04 - R*=-0.038
: @ Overall PetaFlop Days
4 R*=0.102
= 2 year doubling time Moore's
1.00E+00 law, starting from Perceptron
E -: i R*=1
8
':‘E 1.00E-04
o
3 foi
§ .
2 1.00E-08
E .
8 . .
1.00E-12
1/1.;1960 1/1/1970 1/1/1980 1/1/1990 1/1/2000 1/1/2010

Publication date

ZX: McKinsey Global Institute (2018), Raymond Perrault 2|,
Institute, Stanford University, 2019.12

“The Al Index 2019 Annual Report”, Human-Centered Al
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ZX: Raymond Perrault 2|, “The Al Index 2019 Annual Report’, Human-Centered Al Institute, Stanford University,

2019.12
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At A7PEE, 5, 59, U=, dS9ETF 1958 5918 Ao, a2 269
= x5t 9 ot Oxford Insight= 20179 A4l Z%& OECD 7}l=+e tharo = g =7}
H RIF A FH|[ A £95 TRT vF 9oy, T HAI F EiA o= IDRCe EH
sto] HHES AL, A giAdS skt olFo® 20209 EIAE TRSH
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£ uk9g3ste] Government Al Readiness Index® =72 =735}t
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[ Forincoming Stateqy
No Strategy

Zx: Oxford Insight(2020), Government Al Readiness Index 2020

2020 Oxford Insight] Government Al Readiness Index Z¥}of w2, o] 19
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Availability 92.9382 ®¢row, Infrastructure, Governance & Ethics 52 EofoA+=
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United States of America

Index Score Rank Regional Rank
85.48/100 1172 1/2 paorth America)
Responsible Use Score Responsible Use Rank
50.01/100 24/34
‘GDP (USS billion) Population
16,903 326,688,000
Data Representativeness: Vision:
89.16 100
Governance & Ethics:
Data Availability: 92.66
89.55

Digital Capacity:
88.83

Infrastructure:

Republic of Korea ‘e

Index Score Rank
77.69/100 7172

Regional Rank
2/15 [East s

Responsible Use Score Responsible Use Rank

56.48/100 21/34
GDP (USS billion) Population
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Governance & Ethics:
Data Availability: 85.62

92.93

Digital Capacity:
76.53

Infrastructure:
90.41 Adaptability: 86.13 Adaptability:
75.24 64.08
Human Capital: Size: Human Capital: Size:
7111 100 81.65 68.43 T 44.32

Innovation Capacity: Innovation Capacity:

73.05

EX: Oxford Insight(2020), Government Al Readiness Index 2020
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AFAS AT +5 7IEo= AA 50078 st 12 AAstAa, £443 o&
ek 49 St Bt 40449 AFE ST D 71 DBolA &A 7Hedt
17371=, 6,1387] tHotE tidor QIFAs A+ & 7122 50078 it AA
st om, 2016~20194 7t 1EA % AT & 71E A9 50070 st Wit 404.47)
A+E St HY AL £ FHE2 481do=2 EAFHT 50070 thshel
2016~2019¢ %<t H+ Field Weighted Citation Impact= 1.26 02 A AlA H o]

23% © &=L AU

<H 3 2USKs A7 gt W42 SHZH(2016~2019)
Scholarly Output Citations per Publication | Field Weight Citation Impact
o5 & 500 500 500
B+t 404.40 4.812 1.26
A4k 292.72 2.87 0.53

BEAAT, AF3As AF £ 71& AY 50071 s oAz d7 o] zolrt
i J3}o] Max, Min ZFe] polz} =LA UbEr

At 49 Bt MY B AFE T she 2067702 FHA9l 181737 2 Aol

A
X
re
4
S
i

al

<E 4> QIZX|s ¢IF M1 #1209 Max, Min 242016 ~2019)

Scholarly Output Citations per Publication | Field Weight Citation Impact
2| o (Max) 2067 20.7 3.75

%] 4(Min) 181 0.8 0.34

ZX: SPRi Analysis
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HojEoh

<E 5> UBXs AT 4 #4o 2R

Scholarly Output

Citations per Publication

1000
Schaolarly Output

10
Citations per Publication

ZXx: SPRi Analysis

< HlFol 52.2%
2971(5.8%),

(28 13] ABKI5 A7 & 7I1FE

South Africa mm 3
Romania s 3
ksrael mm 3
Finland mm 3
Denmark me 3
Czech Republic e 3
Belgium e 3
Switzerland mm 3
Thailard = 4
Singapore e 4
Turkey 5
Tunisia e 5
Hong Kong s 5
Netherlands e 6
Taiwan m—7
Portugal e 7
Foland s 7
Malaysia 7
Indonesia m—
Brazil m—
Iran —
Spain —— 11
Canada mees——" 12
Germaryy m— 3
italy ————— 13
Australia —— ia
France

Fog, A9 50078 thete] =3 ExE ATHE
o2 eyttt 50078 WSt FHS B, AY 570l AA]sH
gdon, Z3 10170(20.2%), Bl= 6170(12.2%),
A X 2574(5.0%), TFA 21M(4.2%)S5 0=

Japan

W, =, "=
1% 4570(9.0%), &=
4=},

A9) 500K chste] BA 2m

21

United Kingdom

25

India

29

United States

45

China

a1

2

ZXx: SPRi Analysis
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ZX: SPRi Analysis

AF A5 AFAS A9 10078 wHete] Fo+2 67.26 2= 5007 ekt zpolzp &
Ao, 10078 st FolA F=, vl=, F= e 59 vHFo] =2 ASE Uy
ok JAFAE AFAS A9 10078 ke <
46.019] Z}ol7l ATt t-test A A= of] ®o}

<E 7> &9 100, 500 st 2EX|s HFK|s t-test SAE

95% Confidence Interval
ot H A
lower upper
Al Research Index 100 67.26 8.22 65.63 68.90
Al Research Index 500 46.01 13.65 44 .81 47.21
Combined 49.55 15.14 48.34 50.77
t value 15.02
ZX: SPRi Analysis
[Z21& 15] 10074 CHEt QSKs VK| 22
o0
s
w0
S -
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D
Ga
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(q]
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T
60 70 80 90 100
Al Research Index

ZX: SPRi Analysis

_15_
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Al Research Index 100 ——— Al Research Index 500

EX: SPRi Analysis
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(28 17] S X5 X 71&E &9 10071 CHetel =5 22

Macao
Saudi Arabia

Netherlands
Malaysia
Spain
France

e

Iran

:
1]

[SEARANNT

Germary
India
Switzerland
Singapore
Hong Kong

[

oY

Australia
United Kingdom
United States 1
Chira 39

10 15 20 25 30 35 40 45

o

o

[=]
en

EX: SPRi Analysis
AEAY ATAS AFoR 49 107 Hohe ERARw, w= o] o)

__'O_
< A2 YeEHH. JdFAs AdFAS 13915 BF "= disto] AA|sEA o,
91 1071 wHetoll A ml=to] A A Sk= BlFZ 40%ATh. AFA s AFLAF 19 e
University of California at Berkeley, 29 MIT, 3¢ Stanford University&=©o 2 £
At A9 1070 dist 5 wl=o] 470(40%)ol ™, AflA, =, AVFEE, 5, S,
Ate-totetH|opzt 2+ 1704 2R 61 3t

e

Hu

<H 8 2USKXs K| o< 1070 st
29 ] 5} =7} Al Research Index
1 University of California at Berkeley United States 92.93
2 Massachusetts Institute of Technology United States 87.97
3 Stanford University United States 85.85
4 Swiss Federal Institute of Technology Zurich Switzerland 84.77
5 King Abdulaziz University Saudi Arabia 84.64
6 National University of Singapore Singapore 82.81
7 Carnegie Mellon University United States 81.46
8 University of Cambridge United Kingdom 81.37
9 CAS China 81.23
10 University of Technology Sydney Australia 80.06

ZXx: SPRi Analysis
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AT dFAF SHZEH, AA F8 e, =719 d3As d+9F ¢

Jol7k 2AEE, W Ed AR 209 Ft G Ade A L & 9
AZA% AT BT} FFRE ok Power Lawe] Fefoln] o= JE <A
o wx B A7} HAT ATolth A ol HEE 2AT /& ATNA
=, oF BEE AFEEA ok, Power Lawel FHge & & v, I 4%,
AEZ G s Hoke] dAlels RES AZATE o9t §AA EEHALLS
o & gt UdwtdoR Qg YFREE Y, A4 AFE Power lawe] o
2 oAy S JaEHo o)zt ZA TASE Aok AA LAY 10%+=
A9 1%, 26%= 49 5% FEVITE V1E AFET SN BE AA g
BEE oldfcta SfHste AL d¢ FohE A & A
<H 9> et =09 dut 2
AEE vs Power law 9 st %
Panel b. Emmy Nominces Panclc. US Representatives
-;:_.,.. %
[ L e
e l.rn n-:v .-M:n:mu;ulun:ﬁn s I'mes d ected to US House of Representatives
A3As A+ NBA MLB
- Pancl d. NBA carcer scorers — Panel e. MLB areer plaver errors
g‘ -.‘E. &1 .G-J"I.I
S ‘“1-|4Es]?- S0 lolliziFiens e >I -Irl T EP E s MNITEDNG 5
" M Ressarch e . ‘ NBA cl:lrccr points MILB camer errors

ZXx: Emest O'Boyle, Herman Aguinis, “The Best And The Rest: Revisiting The Norm Of Normality Of Individual

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

g, AA G, FASY QA ALY Fo4E A% F- DA o] o4
o] AEI1Fe] TFHY A% Fgel NAHY Agelth. A, AFAS AF 4
9 et nW, FRe FHOR W Folu, FF FRW 9, 579 fuso
491109 WY 7Hsd ¥ Aoz AgHth 5000 kel ABAE AT & WL,
AFALS AFAS FFL /WO A 44 BHOR FEo| A%, (1), (D
AL 9% AAel %3 B Adelth (DZL ATAL A7 FE B, A7A
% e Foln, (DTS AFAS A7 Fe tha Hou}, 47 do| $58 2ol
o (IDZS 9345 4T Fe g Ho, A7 do| $4% Foln, (NZL ¢
FAS A7 FI AFAS LF R Zo] P
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o] AtjFog =& AWolw, FAHOF = University of Oxforde 129, &3
Griffith University Queensland:= 17%], %= Peking University 2017} o]l 2l 3tc}.

2904 s AFARE ARt AF3A ST dAFIFS ERS s AeE 24
oAtk AflAE AF S 7% 500 dE e g 37WrE AR EHJoH, RmE A
100t distol] 2=l 3, 1 F 17l= 49 107) distes A=A

sk =4 Top 10 Top 100 AL 4= 71F Top 500
0| = 40% 19% 12.2%
= 10% 39% 20.2%
Q= 10% 6% 5.8%
SF 1% 6% 3.2%
AN 1% 3% 0.6%
A= - 2% 9.0%
A - 1% 5.0%

ZEX: SPRi Analysis

A S Fol FAste d3As dish =75 #5517, 99 Uds B
Asfol stk CS(Computer Science)<=$]7F Al Research Index®} WFr=A] A X|3}A] =
o, Ay JFE& Tl AFAT EoklAd F4%5t= distEo] &A%+, UC
Berkeley, MIT, Stanford University, ETH Zurich & A3 A% AF+AF} CS <47t
BT =& o] ZASt= wtH, King Abdulaziz University, Johns Hopkins

University S8t 53 Zo] A% ATA%9} CS 971 4% 341 e fsx

=

et olE fstEe CSEok AAC WFdy] Bk, BA70e AFAE A7 B

14) Swiss Federal Institute of Technology Zurich, University of Zurich, Swiss Federal Institute of
Technology Lausanne
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<HE 11> =2 g} Al Research Index & CS &¢| H|

QS World University Rank 2020
o st Al Research Index _
(Computer Science)
UC. Berkeley 1 4
MIT 2 1
Stanford University 3 2
ETH Zurich 4 9
King Abdulaziz University 5 51~100
Carnegie Mellon University 7 3
University of Technology Sydney 10 42
Johns Hopkins University 14 51~100
Zx: SPRi Analysis
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Top 10 =7 M3

7|4 29t 2

ERIR A

B+ Field Weight Citation Impact:= 1.01

3

1‘4.1

A

K== 70'E - 2016~2019H 7t ISA|5 AP EIE 1008 7| =22 X|+=3 ot 4t

, 2016~20199¢ %+ 917) =
< 3337dex EAEHAH.
2 A AA

122016 ~2019)

Scholarly Output Citations per Publication | Field Weight Citation Impact
o= 91 91 91
B+t 3,455 3.33 1.01
A 8,907 1.91 0.36
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ZX: SPRi Analysis

917K
A+E
Weight Citation Impact®=
o = A YEb

<H 13 ASK|s

=7F Well Al A 4ol o]zt
S =7tE 70,1994 08 49l 55
. 7P =

=7h A7 i #H4=2] Max, Min

742016 ~2019)

Scholarly Output

Citations per Publication

Field Weight Citation Impact

2 di(Max) 70,199 9.6 2.02
Z A(Min) 55 0.6 0.37
ZX: SPRi Analysis
M AFYEHF ATAARY EEXE HW, BEEXZVF LEZR 1 mYE 7 FH
(Positive Skewness)= A EH At ol AW So Ex7F Hq+ B37F ofd Power
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ZX: SPRi Analysis
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AEAL AT & Jzoz 49 107 Z742 BReW ofd b 2 109 Y
oA g FAE gol® AA Zrlete] Ao
109] Aice] 91545 =

<H 15> 23X A7 5= 7|& &% 102(2016~2019H)

&9 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 Italy 7,509
9 South Korea 6,940
10 Canada 6,739

ZX: SPRi Analysis

3 18 Sl E3 s Fael 3, 0, 93, Au
o 5= 492 RSt AT AT ®WY A& 5 19 T 963, 29]=
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<H 16> 23 X5 A+ HIUE 5= 4% 1021(2016~2019H)
=9 Country Citation per Publication
1 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 Italy 55
10 Canada 54

ZXx: SPRi Analysis
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<KE 17> Q12X AT Field Weighted Citation Impact A2 109{(2016~2019)

=9 Country Field Weighted Citation Impact
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

ZX: SPRi Analysis
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<H 19> U3Xs AKX &9 109(2016~2019'H)
=4 =7} 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

ZX: SPRi Analysis
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Italian Institute of Technology, Polytechnic University of Milan7} o|& g o} 1F X

5 AFE olEZ1 o, AHE 7]l National Research Council of Italye] <1

A 1l
FIFE 2 Ao BAHIL S JAFAs A5 ¢ 7IE olEEorY Y A+
e BAEHE ofe meh 2ok
<H 21> 0|F2|0t9] 2SX|s sy A7
Institution Scholarly Citati(?ns .per Fi'eld'—\X/eighted
Output Publication Citation Impact
1 [talian Institute of Technology 577 4.8 1.53
2 Polytechnic University of Milan 560 6.2 1.72
3 | National Research Council of Italy 546 4.2 1.44
4 University of Rome La Sapienza 468 5.1 1.64
5 University of Naples Federico Il 435 4.1 1.71
6 University of Bologna 333 2.9 1.7
7 University of Pisa 330 5.5 1.96
8 University of Genoa 308 3.7 1.15
9 University of Padova 303 5.3 1.68
10 University of Salerno 265 6 2.09
11 University of Calabria 259 4.6 1.87

ZX: SPRi Analysis
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ZX: SPRi Analysis
University of Granada, Polytechnic University of Catalonia, CSIC 5] 7]3o] A
 olgd ol IFAE AFE olEL Ut AFA& dF 5 71+ olEdgoty A4

=
A7/ B oby ;o 2t

FA

<H 22> AHQI QIEXS B4 7Y

H

Istitution Scholarly Citatigns .per Fi.eld.—Weighted

Output Publication Citation Impact
1 University of Granada 498 11.2 2.35
2 Polytechnic University of Catalonia 491 4.1 1.17
3 CSIC 440 3.7 1.26
4 Technical University of Madrid 421 5.1 1.26
5 Polytechnic University of Valencia 340 3.4 1.14
6 University of the Basque Country 330 4.5 1.16
7 University of Seville 282 4.3 1.12
8 Universidad Carlos IlI de Madrid 274 4.1 1.16
9 University of Malaga 272 3.5 0.95
10 Complutense University 214 3.8 0.98

ZX: SPRi Analysis
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ALg-tjotetd|oto] QIF A& A ¢ Field Weighted Citation Impact:= &5 5L
wxem, F2E dY AT HlFE W$ Fof, 20199 71E 60%E A3kl it

[Z13 46] AFRLIOF2tH|Ot QISK|s BT 4= HE}
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[2= 47] AFC|Ot2HH|0F QB XK= A+ Field Weighted Citation Impact 3}
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ZXx: SPRi Analysis

AF9-tjotgtu]ol= King Abdulaziz University, King Saud University, King Fahd
University of Petroleum and Minerals, King Abdullah University of Science and

Technology thats FHCE JIFA& AFTE 23 Folth

<E 23> AFRC|OF2HH|O QIEBX|S sH4 ¢177|

el

Institition Scholarly Citatiéns .per Fi.eld.—Weighted

Output Publication Citation Impact
1 King Abdulaziz University 635 15.2 2.39
2 King Saud University 382 5.4 1.72
3 | King Fahd University of Petroleum and Minerals 180 3 0.98
4 | King Abdullah University of Sdence & Tedhnology 142 6.9 2.25
5 | Imam Abdulrahman Bin Faisal University 94 2.1 0.85
6 Prince Sultan University (PSU) 94 4.4 2.23
7 King Khalid University 87 2.5 1.29
8 Umm Al-Qura University 82 2.2 1.41
9 | Prince Sattam Bin Abdulaziz University 82 2 1.55
10 Taif University 73 1.5 0.52

ZX: SPRi Analysis
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A=A ASEAS 3 3l 3
FEAF 8ol JAFAE A Aol FFS vH=A TH £S5
OECD+ d3/MgulE AFxGdAEE 7] Z(Basic), =& (Applied), 4 d(Experimental)

Avel H4¥H AW, = 24T 2

TE W&
Fo EAT SFEolY AMES dFd FA g, FE AN #=
Basic Research 7tHet AFA el w7 Lo it AR AAE 7] Y5 ===
AY T2 o] A
. AMZL A4S A7 Yol ¢ =E SHHA G718 F5o2A ofH &
Applied Research | 4 mxjot 222 A%sim e A7
SE8AdF= EZT EA ddoly BT FEY S8 FHO=E
Experimental ) ) )
SIEE O AFES oy HELTAE AdFE APste FA on]
Research o
AL Ax d=T 4 e A+
OECD =7} 23t & 3071=¢ 2000¢~2018¢ 7t 5 d(Panel) dolHE EA3I¥

CEM O, ZIZE BIOIEN D

W B4 7% 717 % 3070 (0ECD 27 + 370519, 2000~2018%

- m ATl @A dlelEli= OECD statistics, 213-4% 15+ %(Scholarly output, Citation per |
publication, Field weighted citation impacti= Elsevier DBE &-& {

...................................................................................................................................................................................................................................................

A, oZ2fot, A&, 2fEH[of, ZFotyot, ML, YEHE, mAHE, k=290l

gotza|7t o=, o=, AHQ, AYA, d=, U=,
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<H 26> F=52 HAE FFMEH| BIS20174E 7|1%)

Applied Research(%) | Basic Research(%) | Experimental Research(%)
= 10.5 5.5 84.0
ol Aetd 10.3 10.7 79.0
] 7] of 45.9 11.0 43.1
A= 19.5 13.7 66.8
k=t 22.0 14.5 63.6
o] = 19.9 16.7 63.4
B = 42.7 17.4 40.0
LAE o} 33.5 17.9 48.6
L=l 37.7 18.0 44.3
dial=3 3L.1 18.5 50.4
ot )| 41.2 21.3 37.6
TE2EZ 38.5 21.9 39.6
o|&zjof 42.1 22.2 35.7
ZA 41.9 22.7 35.4
FARE 40.0 25.1 35.0
z|R=A = 43.9 26.0 30.0
AL 32.2 41.7 26.1
Zx: OECD Statics X 74
SAE AFALE Y] Folx ZyPER Folrp EAS FIE, AWTA AT
Iel7 o8 S5 A+ eol Hsf 7taaA A Folth =k AAdTA A
TH7F & Adsstolu, 37HA] FFe AFNEHI7E e AR HeE fASHL
ATH 292 E w2y ST g 7|2 AFAEH Y BRI AS Folu, E7
20109 FREREE = AFAEH Fol Z|2dAFel HFol M & AgWett. =
o 7z A7l = 20149 o] F v FasteE FAloly, AA HFS FA Fol
.
18) A9A0] 9, 2000E~2018¢ A= 17 NEEAE AoRdulol oieh Akast gl 7IRESel ol 2L

7
d (e A=t EAiste A= oY
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400000
450000 === Applied research === Basic research == Experimental development
— hpplied research = Basic research  —— Experimental development s
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350000 e 300000
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100000 100000 + y-———-—""—'\ e pp—
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0 e T .
2000 2001 2002 208 2004 2005 2006 2007 2008 2003 2010 2011 2012 2013 2014 205 2016 2057 2018 SO oMU O S . . N OO S O I
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(OE-T (d ==

o 70000
8000 = Applied research e fpplied research === Basic research Experimental development
= Basic research 60000
7000 Experimental development
50000 -
6000
5000 40000
4000
30000 -
3000
20000
2000
100 10000 -
" T i e e —
2000 2004 2008 012 2015 017 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

A& AFAEEE QAN AT o, A G Fo FBBAL 2
=2 o
- =

Fit= 0.879, FWCI&t= 0.457°] .
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S CRHRED
InAZ, BlrF]\/;t—FﬁanRDﬁvLﬁg,lnRD +541URD£+7Zi,t+77t+%+€¢,t |
© Indl, = i=e] 7] AEAT AT,

FEN,, = %9 1o AR wRne) 9l aTAeh BEA uE(%),

InRDP = i39] 7] 7|29 AFAue =0 g,
InRD;, = i=e t7] $&wA Adue] = g,

InRDE = ise] 7] e Aspdale) 2 g,

Z, == 7] 27} FF FANSE 9,

o FEHA} Min Max

T AT Y 2O # 5.27 1.60 0 8.89
a8 9 =21 @& 2.28 0.89 -0.69 4.45
b HF Qg o =% -0.43 0.65 -3.51 0.77
=24 d9 d78=%) 34.70 12.60 0 81.80
S&EoF A 2 3 7.55 1.75 3.64 11.55
Z|Z2EoF A = g 7.30 1.65 3.60 11.38
Ao Eof AF/NEE] 2O 7.80 1.94 3.57 12.67
1919 A4 GDPe| =1 %t 10.04 0.68 8.70 11.42
Tous 5 &%) 104.01 11.74 70.50 163.93
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A3As 22Y g9 dF v 7|2RoF AT E7F F7FsHE,

Field Weighted Citation Impact®= 37}stth. Model 1 A%}, | AFAe; +
FAT vlE&o]l 1%E FS7IstH, AFA s A+ Field Weighted Citation Impactgtel
o] A&7t 0.016011, ©o] A& #H2 1%
Z|2GA AFNTE7E JIFAEs Ao 4 I

AL H 7 1% =

j18e1)

1.6% Z7t@eh. A FEAT S
Zol 4§05ttt Model 201 4%
2 FAMoR YA Fre, J2EA

A%

2

<75k, Field

Weighted Citation ImpactZ} ¢F 0.35% %2 <5 7F3ttt. Model 3 A3, ] dAFxet 55
A HlEY ZExdA A/ERe 20 e J7F 5 A4

I el Hert gle AR e

<H 32> EX|s AF9 &A A2k AX QI Feld Weighted Citation Impact

2 TPAAE

Model 1 Model 2 Model 3
5 0 0,016%** 0,015%** 015%*

229 g9 A79&%) (0.002) (0.002) (0.003)
Sguop A uY 27 3 e oid)
* kK %%k

AzBoF ATAWH 21 @ 302 R
AdEor A7 =0 (_09'11064“) (_o.‘llflzg
191g A4 GDPo] =1 3 0550
ZE0S 52 (%) o3

AE ¢y Yes Yes Yes

R2 0.350 0.246 0.223

2o 2 30 30 30

= A 336 336 336

F e, w xE 22 1%, 5%, 10% RAFES LERD], BEoke

Y2 ALESI0] €2 21t
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A&AT A7A5 s 10070

=9 o st =7t
1 University of California at Berkeley United States
2 Massachusetts Institute of Technology United States
3 Stanford University United States
4 Swiss Federal Institute of Technology Zurich Switzerland
5 King Abdulaziz University Saudi Arabia
6 National University of Singapore Singapore
7 Carnegie Mellon University United States
8 University of Cambridge United Kingdom
9 CAS - Institute of Automation China
10 University of Technology Sydney Australia
11 Nanyang Technological University Singapore
12 University of Oxford United Kingdom
13 University College London United Kingdom
14 Johns Hopkins University United States
15 Chinese University of Hong Kong Hong Kong
16 University of Adelaide Australia
17 Griffith University Queensland Australia
18 University of Granada Spain
19 Iwate Prefectural University Japan
20 Peking University China
21 Sichuan University China
22 Xidian University China
23 Harvard University United States
24 University of Washington United States
25 Nanjing University of Information Science & Technology China
26 University of Southern California United States
27 Huazhong University of Science and Technology China
28 Hong Kong Polytechnic University Hong Kong
29 Tsinghua University China
30 University of Electronic Science and Technology of China China
31 University of Science and Technology of China China
32 Imperial College London United Kingdom
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33 Harbin Institute of Technology China

34 Georgia Institute of Technology United States
35 Bohai University China

36 University of Melbourne Australia
37 Northwestern Polytechnical University Xian China

38 University of California at San Diego United States
39 Shenzhen University China

40 Shanghai Jiao Tong University China

41 Islamic Azad University [ran

42 Sun Yat-Sen University China

43 Nanjing University of Science and Technology China

44 Technical University of Munich Germany
45 Southeast University China

46 Tianjin University China

47 Zhejiang University China

48 University of Chinese Academy of Sciences China

49 Xi’an Jiaotong University China

50 Central South University China

51 University of Pennsylvania United States
52 University of Malaya Malaysia
53 Italian Institute of Technology Italy

54 University of Sydney Australia
55 University of Michigan, Ann Arbor United States
56 City University of Hong Kong Hong Kong
57 University of California at Los Angeles United States
58 Arizona State University United States
59 University of Zurich Switzerland
60 Nanjing University China

61 Thapar University India

62 University of Toronto Canada
63 South China University of Technology China

64 University of Macau Macao

65 Singapore University of Technology and Design Singapore
66 Polytechnic University of Milan Italy

67 CAS - Institute of Computing Technology China

68 University of Freiburg Germany
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69

University of Illinois at Urbana-Champaign

United States

70 Hong Kong University of Science and Technology Hong Kong
71 University of New South Wales Australia
72 University of Maryland, College Park United States
73 National University of Defense Technology China

74 Wuhan University China

75 Université Paris-Saclay France
76 Shenzhen Institute of Advanced Technology China

7 University of Edinburgh United Kingdom
78 Tongji University China

79 Beihang University China

80 De Montfort University United Kingdom
81 Cornell University United States
82 Guangdong University of Technology China

83 Tsinghua National Laboratory for Information Science and Technology China

84 University of Rome La Sapienza Italy

85 Beijing Institute of Technology China

86 Delft University of Technology Netherlands
87 Northeastern University China China

88 Swiss Federal Institute of Technology Lausanne Switzerland
89 Xiamen University China

90 New York University United States
91 Virginia Polytechnic Institute and State University United States
92 Southwest Jiaotong University China

93 Dalian University of Technology China

9 University of Tehran Iran

95 Beijing University of Posts and Telecommunications China

96 Cairo University Egypt

97 Amrita Vishwa Vidyapeetham India

98 University of Alberta Canada
99 Southwest University China
100 University of Pisa Italy
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Conference

CVPR : IEEE/CVF Conference on computer vision and pattern recognition
NeurIPS: Neural Information Pcoressing systems

ECCV: European Conference on Computer Vision

ICML: International Conference on Machine Learning

ICCV: 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 Artificial 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 & *~&
4,10278 AH AL

Journal

ACM Transactions on Information System (TOIS)

Artificial Intelligence (AIJ)

[EEE Transactions on Knowledge and Data Engineering (TKDE)
Computational Linguistics (CL)

Journal of Machine Learning Research (JMLR)

IEEE 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) &
ETF 224709 Ad
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