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Research on Improving the Identification Accuracy of
Knowledge Production Institutions in the Digital Health Field

Choi, Seongyun + Moon, Seongwuk

Abstract : Despite the important roles of institutions and their collaboration in
producing knowledge for innovation, the lack of accurate methods for identifying such
knowledge-producing institutions has restricted empirical research on the role of
institutions in innovation. This study explores methods to enhance the accuracy of
identifying institutions involved in innovation process. To this end, we propose ways to
improve accuracy in both aspects of information - data and algorithms - using
bibliographic information in the digital health field. Specifically, in the data processing
stage before applying algorithms, we address contextual inaccuracies of bibliographic
information; in the algorithm application stage, we propose methods to improve the
ambiguity of institution names (IND). When compared with the PKG dataset, which is
publicly available datasets based on the same bibliographic information, our methods
doubled the number of cases available for subsequent analysis. We also discovered that
the contribution of Korean institutions in the digital health field is either underestimated
or overestimated. The method presented in this study is expected to contribute to
empirically researching the role of knowledge—producing institutions in innovation process

and ecosystem.
Key Words : Author affiliations information; Inaccurate bibliographic information; New

methods for affiliations disambiguation algorithm; Impact of precise

identification of affiliations
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A #He7]s ok AT AbE HETs ATt FA SR QIS A A4
(burden of knowledge)o. 2 &7 7]%01] A&EEHO] AFE AYstE FAE EH
(Jones, 2009; Jones et al., 2008). thi-&2] AFA7} 7] 3e Agg whet thdst 73
o] A7 1] FEAAE A AT el AR A ek G AL 3
dHE HE ARk AR R HAlE SEehHA A S Lok A o] A
A7 B 3R] AEPAE d% s AL AASEAN. 1 AR SAA R 9d
ol Auld WAl itk T]7ke] Fef 99 o] AR Id o dEH At =] A
oF3)AL sholZ(Pfizer) ot HU ] B8 3t7]1Y o] @ AH = (BioNTech)= ¥ & ate] 3}
o] z}e] ‘WAl JR w-3}g-9F QlZ el E nlo] e elH 2ol ‘mRNA(messenger RNA) ¢
713 Ao =M mRNA WAl F23F 7' S /detalar, ol &-8ste] Wi

HAE sk #eh JAEE o FAth o]lg gk A2 Aer)s A o
- tolic’ﬂ‘{ T A gom thkgh A ALY FE o o3k 3= MR}
o] Fo=] 3L AtH(Jones, 2009; Jones et al., 2008).

et A2 A A abEo] 7)ol A& whe) 3eF A4 o] { Ak

2 A2E gigoy 719 5 ATFAEC] &25E 7199 FFl wet xfolrt Az
(%49 2012 Moon, 2011; Williams, 2013). 3] 2|4 4x7|gke] 8L 78t 24 o]
Zo A ARl o] 2 ke WA T JrkBikard et al, 2019). LU 23717
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FEFE Hev= de 2 #4lel fithWilliams, 2013). 3 A2 4713 T9oll A
ASATE AYshr] 8] 2o, A= =2 diif i A4 A dlo] g Aleluy
71¢ A darg]Fe] 719 glvke A= Ao AR AE3 o= HAY HiE
HolE1Ql =t MAYEIF hdshx] 3shH, SAlol 71¢ke] 83 Wy 7 7 F e
o SHA WstE AGs] wredstA] Eek tlA] 7]Qlgth o] e e dHAl= A A
wo] 5Ado] Fet A Ytte] mA= JIFe ATHor s | glo] o€ a2
SoF & FA= ol vt
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=gl AAAE HolEuolaE dgate] AT HE

T 7HA S0l A AAlstaia gk A, HolE Sl A A A%



7F Wxzsta e FAHIgd 2 /e A4St HE AAET B4, 1 AR}
(unique key) 7]¥Fe] &a1g]5S AFE-3SEe] ]3R5 Al (Institution Name Disambiguation,
IND)S Aste =z 247 e] Al H e g ol Weks AAISt} o]E )
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(Wuchty et al., 2007; Jones et al., 2008; Stephan, 2012). ¥} A7} B8 ALA o]
oA HA sk A A4t A E A F]e] mE SRR ST, A el =
22 Q1 AT 7E #ujA Q1 Wale] | Zlojtk(Jones et al, 2008). o] 2]gk o= At 33}
Hope] At AR A7l A& A%T|He] 24 v v B o
= wom #4939 FYs T3l A AAS At vk dAke] SAS AT §
A3 Aol Wizt aela o = e &l o8 AHsiA At HolA
(Louis et al., 1989) £21¢] 52do] #3F A A ikol] WA= Gakel #& A= vi¢ =
L3RRS 2012, Moon, 2011; Williams, 2013; Perkmann et al., 2013).

Az ATtel mEE AR 54 #E A A A o 22 GRS
Atk AA, 713e] S8 wrep A2 A4 3| o] Eepvh(iE4d = 2012; Moon, 2011).
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Aol ArAAIeE SHAlS] A A Ao AelE AT A3 EUll tiE oAb
Az authority) 2] Ewl(Moon, 2011; Murray et al., 2016), £3] 5 A2 2AHA 2] &4
(Hall, 2012; Williams, 2013; Sampat and Williams, 2019), #}38tx} &7] H-of w2
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TAEt BAS 4= ArHAghion et al,. 2008; Moon, 2011).
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Z+e] A& 3} Stratification by university rank)7} 413}slaA S Fa] st x2S
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1. #3883 MAAHE

=R A RE E9dA % DOI(Digital Object Identifier) 59 A& ©lo] B ¥#ul o}
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Ao = AAp Aol E3E A = A GH(: “The first two authors should
be regarded as joint First Authors” &2 “current affiliation”)& X35+ 7 -$-o|t}. o]
23k §7b AEE Ukl JA(F A4 FA) A Blojur] wiel AA} ks Adste
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AA F27F deA FAY 54 Dot EA(PMID: 31923894)

1 Department of Pediatrics.
2 Institute for Computational and Mathematical Engineering, and.

AR

o

AA AA 25 AR} FAAM BI|HE BF

(PMID: 25989387) From the Department of Radiology, University of Washington, 1715
Columbia Road N, Portage Bay Building, Suite 222, Seattle, WA 98195-7987 (L.A.P.,
BFE, PEK); PixelMed Publishing, Bangor, Pa (D.A.C.); and MiM Software,
Cleveland, Ohio (D.N.)

(PMID: 21564255) Computing and Information Science, Masdar Institute of Science &
Technology, UAE Technology & Development Program, Massachusetts Institute of
Technology, USA School of Informatics, University of Edinburgh, UK Faculty of
Informatics, British University in Dubai, UAE CLLE, CNRS and University of Toulouse,
France Faculty of Education, British University in Dubai, UAE

ARAARRY =79 FRI ME & Z-$-(PMID: 26121100)

(AA AKX 79) Philip Toltzis, Gerardo Soto-Campos, Christian R Shelton, Evelyn M
Kuhn, Ryan Hahn, Robert K Kanter, Randall C Wetzel

(=FA=}: 69) Toltzis, Philip; Soto—-Campos, Gerardo; Kuhn, Evelyn M.; Hahn, Ryan;
Kanter, Robert K.; Wetzel, Randall C.

37
A

AAE] o]ge] gt AHE J|EsAY §F AR JAqE, @ £257]|F T 714
Q AR} 84 Z--(PMID: 27477463)

Department of Bioengineering, University of Washington, Seattle WA, 2419 8th Ave N
Apt 402, Seattle, WA 98109. This author’'s research studies the underlying cortical
organization of human sensorimotor function, specializing in multi-day micro—
electrocorticographic array recordings in human subjects. This type of research is
applicable in many areas of cognitive neuroscience, from brain—computer interfacing to
neural engineering and robotics.

71&

54 wojut 939 084

(PMID: 23413796) Library and Information Manager, Royal College of Psychiatrists,
LondonBermuda Hospital Board, King Edward VII Memorial Hospital, Health Sciences
Library, Paget, Bermuda

(PMID: 31986076) Biostatistics(Mr Long) and Proficiency Testing (Ms Vasalos), ollege
of American Pathologists, Northfield, Illinois
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<E 2> PKG datasets9| 7|&H 25 2%

AR 24 AR ERE A48
Harvard Medical School, Boston, MA, USA Harvard Medical School
1 Harvard Medical School, Boston, MA, USA 1 Harvard Medical School

THarvard Medical School, Boston, MA 02115 USA | 7Harvard Medical School

a Harvard Medical School, Boston, MA, USA a Harvard Medical School

Massachusetts General Hospital, Harvard

Harvard Medical School, Boston, M4, USA Medical School, Shriners Burns Hospital

Harvard Medical SchoolBostonMA02115USA Harvard Medical SchoolBostonMAUSA.

ol gt wAE WAstr] s s AT AT T A AT A el 7
& Wo] 28¥ WAE 17 7)dk(rule-based) H W o] tHJonnalagadda and Topham,

2010; Huang et al., 2014; Torvik, 2015; Caron and Daniels, 2016; Xu et al., 2020). Yu

=)
E
=N
N
=
@]
2
ok
rlr
o
2
o
N
~
ol
32
)
Ho
>~
>
e
re
-4
fru
=
2
N
[\
(@)
—_
1))
rlr
Y
B
b
AP
a
X

de ARl AeguE A5 AANZAOH, Xu et al 2020 ©
%) §Ae e AREn FHs] ed 9%, A4 e 2 44 o

4 A el A FHol 2AL
]_

Daniels, 2016).

F o= GPT(Generative pre—trained transformer) 7]14¥Fe] HAl 71421 7fA] <14
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71€ % 2.3 chDe Bruin and Moed, 1990). A4 0.2 b4 Axe] 34< A7 A%
o] ofofs} w8l B2 HolH 4itatE Bl EE Sol= WAL Helgn A
Aldictionary)' & F&3te] Al Pu(l: =, F/HE Auska, A4 ] %y
(o 71§, $AE)S WEY MR GHFte] A 2ElA Reldth HEHow
A Qo] BLAF GOl B AAD 1§ AEAE Folhs dndEE A
B3l AR} adE /1) Mol F shpe] VB o AU o F F3 /1w
& Age et FES ¥Y 5 A

V. 949 dx Bok AXAR 73

A7 AN B Fa3 A0 ofel e 2 AN Al s =95

th & Fel A= PubMed A A8 EY 545 A9 E I, PubMedoll A it MAARE
e

1. PubMed M A A EY &H

2 =wolA= PubMed HolHHlo] 25 &-&-3tth PubMede 94}, oA} #38kat vt
o] #oF FolA ATk AR TellAl BAQl dolEHlo] 2ot MeSH(Medical
Subject Headings)9}F o] A& AR AR do]g o] 2o M= AFA &, nj==y
R 719 (National Institutes of Health, NIH)olA] 2} 4 o= #Falal #2lsh= 7k QL
= ARE Agetr] ufiol At 5l o)k oo A Eﬁiﬂ E7s g dolE o] 22}
1 8§ g} E3 MAAR AN Al MeSHE &-835hd w17 Sensitivity)% Eo|w
(specificity) 7} &7d¥ o] A727F AA stz sh= FA15 o BustA A4 = At
= Aol vKTorvik, 2015).

PubMed MAA R = tha3 22 179 S4S 7HA AL Ak AA, Azte] P4 A4
(last name)¥} ©]&(first name) 12|31 o|YA(initia) 2 A ¥t} 20021 d o] dol= A
Fek A 24 (full name)©] PubMed 18-l 3Z3t% A e¥%7] w7, 2002
ol A o]Fo] 3 AAE = A-g-elwt AlE =i i (PubMed Help,

rkr n°1'



2020). =3 4 7 AR F5 Fr)sks il dE A4S wEa A8 fA8)] ¢
CH<E 3> 33). 1983744 = AL =5 AlghslA] kot o] F 1995744 107
o7 AFatela 19999744 = 2B 7HA 2 Algkalel on 20001 o] F 2= thA Az} 5
of gk AFE FA e T dH WaE A

<E 3> MAF 0 IHE B2V Ad Hat

713k T3 HAA
1966-1983 | ©] 7]zt &<t A

i

Ao A A% £E AT BE

AR} 2 10907 Asksla 271 Axbe] A2 JeERE ‘et al.” E4] (19839 10

R CE PR AR
19061909 | 17 FE 10814 2582 37k (447} 259 ol golw A& AB& Hhsta, v

At Qg BAMZ, 268 o3 et al”% thA)

2000-@A1 | 200060l R A Ly SHE 55 Az £5 AR o

23] https://www.nlm.nih.gov/bsd/mms/medlineelements.html#au A -4

=4, PubMed®] AA} 252 Agel= FHoldd wAlE sldsty] flaiA 715387
A AT At A AAAPRE AET A AR 719 AR 2 AR o] 2
stelw A2F A% =) “F58HA 719 (Contributed equally)’ste =EE X33
(PubMed Help, 2020). 18y} 2 S3A) v == ¢ 2] 8= A ¥ (National Library of
Medicine, NLM)ol| A|Z&al= 2p3ol] A2} 2E4S AFdsts AL ofn, AJ7to] X|yto
upe} Al A E MAHATH<E 4 FE>). dF 59 198 EHE 3 HA 55 Q)
= AApell i Aut AR} 2&S AAF o Z Mstalr] A1z om 3 1995 EH = 2

Q3 A5 “USA™7F A2k &% AR £l F7HE Ak 1996958 o|w|d F47) 715
NI 1990l = A AE = T5 ol AAE flal AA 2% S THEs8l
(NLM Technical Bullin, 1999). 2013 dol+= AR} ALl el HF 2 3
A IL(NLM Technical Bullin, 2013), 2014\l = A A} Ad AR E =70l <
S =70 Axle] AAs= Ao w2 WHSEIL(NLM Technical Bullin, 2014), ¢1-&%&-9
o] &A&7|¥E F7FselT

kv

J
4> ml

) WA AP ARE P E = F A FEHPMID: 25436904).

UAE W2 ok XA YA 4

i3
o
ok
H
2
=
o
.
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-
w
M



<H 4> XXt 24 BI| A4 HE

LERE WA A
Lo HEe] A3 AIAA A&t I AL AT A FRAE, S, wA
9 78 TgeAYT v)E o) Frke gAY} Awee A9 4% ¥ FaE £

“USA” A€ 3 WAl Axkel Ade] w5 507 Fu} FEHlol SHTA i A

1995-2013 = 1) =7}
1996 Aol = A9 712 Az AR A(e-mail) T4a7F 2 T ol ¥3
2003~ AR A1AA FAE AgE do] glo] = Yehd =z JE

BE AR R 71qzte] 2&S 783817] fd o] 2= E4 #E](Quality Control)
2013.10- =

g
2014.12.- ZF AR} B 7)ofzte] gk o] AdS T

220 https://www.nlm.nih.gov/bsd/mms/medlineelements.html#ad 2143

2. gAd 2 EoF PubMed Hl°lH & 3

T AR 7S Udo] wel XA B API(Application Programing Interface) =2
o] AR} QIEF o]~ 5 S8t o] HAStH AT B AFAL Vet AR &
7k it HlolElo] &l w9t &8-S fs ulolyulo]x we] A]AF]
(Database Management System, DBMS)S &-&3}= A9 ItH(Varian, 2014; Einav
and Levin, 2013)

PubMedol A= Z2aefd-& &&ate] =& AAARE Asozn A thez=d

4) 20141 1092 o= A1 A =pe] &g R BE FAA &% JRE AT F97F Q)
o EA 329 (o IOP Publishing) 201413 ©]$-o%= AA Az} thst AA} A%
ARE AFsHA ol AH =S gQlste] Rest

5) https://www.nlm.nih.gov/bsd/mms/medlineelements.html#ad 3+=.



T S+ Entrez APIE Al &stal Q) & A4t ol & &&3ste] t&% tlolHE 3t
36 I HolEE oEa doleuo] g BEste] At
PubMed Entrez API Entrez API
(PMID Download) (Bibliography Download)
Keyword 2 A% Z 1t - 89 Article & Review
A5 =52 5hH - 7|2k 1991-2020

- Y10{: English only

v

Target: 305,235 PMID: 264,036 Final: 263,966

-

<8 1> OXE €A HOo|EH oA 52 @let HolE +& ZEXt

W AT ALEE =B BeRE ARk <y 1>3% 2 1) PubMed 94kl
EolA A19E AN BN HF o =S HAILE62357) 2) A 719 =0l

& (Article 2 Review), #4 7]17H1991-2020), =3 21o](English) 59 g =

i
Sl
Ho

H(Raw data)E T2 =319 TH263,96671)3).
Ao AbgH 7]YEE fAg A Fopo] 9 7]Y =9l ‘Artificial Intelligence’,
‘Machine Learning’, ‘Digitalization’, ‘Digital Health's ¥3&sl+= A 719= %359

g3t

S
N
EY
(o
i)
oo

https://www.nchi.nlm.nih.gov/home/develop/api/ .

4S ste=i(article) ¥ B H=E(review) 22, o] 2 Jol&2 A ehshH 264014

19913 o] Aol &7+e =8 1379971, 20200 AlA S = o AARE
20210l Al = 999718 Alelste] F 264036718 YR &Stk

8) A=At A3)E =7 62718 ALlstt. 1812 MEDLINE®] A&} 4= A3k A2 o] ks
B = 877 FolA AA =g 2A sk 7S A9, UwA] 8071 AR HlolHE
BAs S F 26396645 HF FAH3h

9) (artificial intelligence OR machine learning OR digitalization OR Digital Health) AND
(("1862"[Date - Publication] : "2020"[Date — Publication]))

U A2 Bk A # A4d JIE A et A7 39



V. A7 3 Ad A dolge dugS

i AARRY AR} A= w7k, AR, 7133 2ol WEkstA] glEofof
vhekst 9= P49 39 53 (Richardson, 2010)
2 Ao M= AMAA R WA F/FE 7Ast7]
= = 9% doly A Weks A gt oy
AA = %A 24 ‘i-l H =Y 124 o] "o &3 vA 2 (Caron and Daniels, 2016)
Atk AR} &0 YR dolHE 5uAle] A g
14 747‘]‘:} g% 2> #E). 19AE AP Y] dAolvy At A A (regular
expression) & AR&3sle] B2 O 2 &go] 7hs3k olvdd URL, deHs 59 A
E FEote] Mo R A4t St 9 g Abs 2] on]d gt

o= ATt

Affiliation pre-processing

Step 1 Mappiﬁi:fozAuthor
- Extract Email algorithm Step 5
e poston
Remove URL & .
telephone no. TranSIate:o English Remove numbering
Replace special & Step 4 characters
latine characters Punctuation adjustment

A8 2> MAZ=2 dXMel EXf

QA= AA-AR AE AA dA ot} dHlolH -f—‘?i(ﬂ]/ﬂ AR o] FASAS 3
J

2
ol AR FH 0HE Ak FaY oItk drre Aol FHY A %



| H FH] °F 16%7F ;ﬂx}«] oA EgFelA Fal qlo] AAl =i
S st A Adste HAS AR

3= o] e Aot AR} A% ARE o] o]9]o dojx A
Aato] QGoj& A3 THO. o] = =S JolE A8l AA; A ARE AR
o] ®aolg Ade A57F v EAsH] wiolthlD o] Ag- FUg AR &
AR TE FRY Ve R ERE F UonE JojR e Aol Aol
(Jonnalagadda and Topham, 2010). 22ju}t < 7] s 7]¥e] ¥4 (practice) S
Hrgstaitk dE 5o =29 3 tiste] 4% “Technische Universitit Dresden’S
AL A FRRE SRSt B4 Hdo] V@S AHRE s A H R darstal
=3
AGA= T AA dAR E2es R 2 (e 1, 8, 1) 55 AAsIAT
T3 PubMedE 2]7] & HolHE 4 (comma)® Tk RS Yoz ka9l
(PubMed Help, 2020) #3271 obd vk E(period) 2 749 45 IR E 2= A
shaick.

tlo

facs

S5eAl= “E-8of(stop-words) AlA Aoty AApe] AFo|ut 99t #HHH g
(oll: Professor, Student, MD, MS, phD 5)¥ 7| Az} A% AR Hod £ S

& BA 5 dole B4 selA @R/t AT sAel gt FRES AASY

Ao R AdelE A4 &% dolEe TR B AR SO0 A% LRFE
et el FHA AR ad dlolHE AARAY WA DA ALS &
8% 5 24 2 SRR 5 AASe] BARN TSt Tela AgE BAE

S sete 7P Al dolrk AOPE e ARE ) velHE R A% 4%

Py

10) |4 "2 (deep learning) 71¥Fe] FastText(Joulin et al., 2016) H~E E7F7]S o]-&3l z+
AR} Zndro] ZAE Ao)E BEFIIG L, JEo] ofd ﬁo“?‘ T-2(Google) 2] googletrans API
https'//pypi org/project/googletrans/) S Al-8-3le] dFE o2 HE5HY

11) dl& &% PubMed ID 835849%= =2 Jol=2 z“”“x]“} AR g AR = AR BaroQl
Zdol2 AT o9 22 AFE Y= A = of 6.11%°J 65,6009 o=
HAE Jojz "3 Ak

UAE G2 Bok AN A JHE A

il

f
o
2
e
-
N
ek



o
il
N
ol
P‘L
ofy
dz
tlo
2
X
ol
b4
)
2
il

[rl
:
A
=5
[@)]
\V
fo
i
_O‘
offl
e
o
2
D)
[
Jpx
o,
i)

o

<E 5> M 4% HOIEQ S=X 18 2x 44 7%

A2 Holg SEAA 2§ 4

Arizona State University, Tempe, AZ 85281, USA.

Arizona State University, Tempe, AZ USA.

Arizona State University, Tempe, AZ, U. S. A. arizonastateuniversitytempeazusa

Arizona State University, Tempe, AZ, USA.

Arizona State University Tempe AZ USA.

53], - AR f3E AR 54 I9(segment) = AlEsker = Q=T
(Torvik, 2005; Huang et al., 2014), o]&s+ HA S T3l Y2 AR GRNA Fast 2d
7o) H= A8 o AT ¢ e LFE MM R 7P e ZRIF 93
LA S Adste] X247 A B oA ¥ B2 AE FES T AEE gith

2. Tf HEAE BEY FuIEL BF AN/ B 4

g BEE N SlEliA A AEAE &83 gt TNk gl
g5 AQeth iy AR HolHE A A #welstal AN ¢ e s 53
g Ao g ddE T8 Ee HAEA &v S onlgth o= vk okl A
g8 9o trAQl d2 A2 I A &<l ORCID(Open Research and
Contributor ID)7} 21th. ORCID+= A A4 E.% 4 (author name disambiguation)S 34
at7] flsiA 2012 FE 2AStEAA taee] Aol &-8H a3 QtHKim and Owen-
Smith, 2021). o]¢} FAleA 7|BE R3S A7) YeA] H 1 AEAE A
o3l



e A AT BE e AR e AdA o e FEA wEE A o
of Aitshe AA Adol L AUAES Holalgith o WS A_T A 5L /)

= =
of Bee] AT} Fold s e o hsl EASAT, /E] #H A1 gol 7

A3 g BAQ AW REYS 4
B Bad 0o YRk TS 9 A4 25 AURR FE(geographic

X
data extraction)'®} ‘X 2] QA7 2 24 (institution properties) S+ 7}A] 0 2 1}Ho]

Aestaldth. A4 A2 A Gz JPEs <Oy 3>3 2

Geographic data extraction Institution Properties

Step 2 Step 3 Ceetpust
Step 1 Extract country Remove Step 4 Step 5
(Recursive) stopwords Institution

Affiliation Generate

splitting Other information Normalization unigue key
(city, state, zipcode) (abbr., etc.)

Extraction
algorithm

2eA= AR AYARE FE5ks Aot o] A2 v H3R A
Xl

2 AR} AR T F7bd o Fol 2
]

v Qfstol EA /S WA ek 9% AL Au Hlole 21D Bkl £

A

12) simplemaps(https://simplemaps.com/data/world—cities) H°]EMS 7]¥Fo 2 PubMedol A
ALgEHE WA AR e A9 5 HASIAITH

UAE A ok AN ® A PHE AL P AT 43

R



Box. 5)8 AA 5, 71#9] <ol & R/ B o Aty BE FAES 1§l
Airsaeh wE 24 JRE Pelste] WeakatHdepartment, division 59l 7]91=
=

ko w Zabe HgolH SR7E F2A7) %

). ol= A RS

=
=
#70]

e

Z 0]
-1

REY

o

T :
AGAI= 3 AEAE Foshe Aotk A F7hA 9] g om HYstE AAF g

of If A¥EAE Fodte] ausleldth oE EW <3 6>olA Aafshd dlo]

‘Arizona State University, Tempe, AZ, USA7} i o 7)o a5 2EAE

S
o

2
o
ol
ol
to & If

‘arizonastateuniversitytempeazusa 7} ®t}. o]z 3k

al
AEASAY FF FHQ Aol A wEE 4 o dvgn g

Ho
1>
i3
b
rr
offt
e
o
2
N
g
b

o
o

CE 6> MR A% FHWO| D] AER MY 7

B8t wolg
Tf AEA

AR & AAF HelH

Arizona State University, Tempe, AZ, US.A Arizona State University, Tempe, AZ,

USA

Arizona State University, 660 S Mill Ave, Tempe,
AZ 85281, USA

Arizona State University, Tempe, AZ, United arizonastateuniversitytempeazusa

States of America

SeHAle M= APl A eold A2 A4k
BE AEgit A28 8 Ae 2
o] Aojxof qrt. o7]ddl= AL HE AdEty] 8] w7PEE Aolg 79 A
AR m=o] i 79 H= ‘Corp/olal 592 ‘GmbH) 53 71¢ F3 S 23t
7] 913+ A B.(d: university, hospital 5) 5& W ste] o F2o] ¥t
71 7@ g 71 =9 HAol whet tiek(w), HMA(h), A740), N7 (D)
s & Ul R ERStES qrFe] AHEEo vk 1 ool ool thEE o F
(‘medical sch’ 59 7199= 7]%

ettt

o AF FH uheh A4 YA e A

s}
1A
e

44 71E840495 3249 2%
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2. PKG datasets¥+¢] H] 1L

I ol A= oA FEe (A A7 dlolHAlS PKG datasets ¥ vl ol #-A] gk,
PKG datasetsi= PubMed A A7 Kol A 8t=2 Jgf 2|2 ARE 9 X2 o]dS Z43}
AL ve] @ (bio) 7HA|9e] AAS TIwro®m AAF 9 22 S Zratdgsty] 9 wE
Ak AollA Aozt k. ey F HlolH Al 53 PubMed MAIREE the
= g3 7k e ARSIt Al Rlavt 7bed o g sdkdn ot PKG
datasets& MapAffil 2016 Hlo]EJAlI3E 7|RFS. & 3Fal §lo] MapAffil 2016914 A3}
A 9= 20159 5-E 20199744 = @ EA s glo] B g 1) Z8alo] whEo] M tH(Xu et
al., 2020). whebA 5 dlo]EAl ko] mal= 2019\ 7kAIRE kTt

47 0.2 PubMedol A Al E31= PMIDE 7|%0.2 503 x40 257 Avts
=7 Blal, Ear ghere] e dg v As Fe AAlE =Ed

=

2.1. 71% Add] &8§ 7153 vy &

FAG MAYRE ALgSeehE gonel] ueh dAE Aue] 285 dole Wels
A )ge] S4o] SeIH<E 7> ). A Hlele ol A HlelE Al b
2 Aol glont, BFE dlolel Fol A 4P Aozt MASY BHE F7h £E 15
Aol 2olsk EA Gk,

ol g Apol7h WASHE ol UM AT Al Zb R B alA 2
F ek WA RRMIER dolE] 0] ol F2 Yu FY L AR ¥E LFE A

gl oA wges Aoz AaEth PKG datasetsS AAeF AAF 4

13) MapAffil 2016 Hlo|H AL 201613 109 A A o] ¥53 PubMede| 2WAES 7]Hto & 14
FHReow PubMed AR A% EAES A A =A] 2 &4 geo-—code® st ok
14) Affiliation Parser: https://github.com/titipata/affiliation_parser

48 7= 4T 324 2%



49 QRS TeEA W A% 2 GAE A FHE Fol /Y vk Te] EA)s
© ARA =2 B Z7P RS Estal v (Torvik, 2015). ©HFgE =71 S41¢] A2}

o AR 2ol Shz Kol Al ARl AN AAHAL BE ARl A FAeA A
A%, A AT i JRE 7EoE 4usha vl
A AR 2%9) F7bs ek B el flek n ¥E ma Sk AR Auets) 2
e Fa A9 APk Te ARG R delH AL FHE AAND hE A

= AAshs AAANAM dF efiEel FAE o2 d Ml T2 Aol 7t 2

(ISt
n

rlr

o

%

ofN g
i)

o

e

ox

ol

rlr

<HE 7> PKG datasetsi} H|u &
TR PKG datasets A A7 oAl zto]

AA doly & 886,741 884,105 2,623
T HolE 587,950 831,531 293,581
w7 o] 298,791 2574 296,217

LR =vb 181 196 15

e ol fE AN Folshz A el FAE 2917h WEHAHIE 8>
Fan), FARCZ S7b gk lael A Bed] FHQ) Aol o] SrbE 29w W

Hrt d& 59 F5(China)®] 45 A2AA71# dlo]gAle] PKG datasets Hth oF
L7v) o Wol A a1, o] ~etA(Israel) 9] 4 -F-oll= F dHolgAl 1k 28A1 9] 9] =
o7} A TE PKG datasets®] 7]REe] == MapAffil 2016 dlo]EJ Aol Al Az} A<
deole o] A AR A4 Jee= 97.7%7F A=), o3 2ol o] 7HA] S A
AlAbet= BE7E A

N

AR ow ol AT A8 FaelFe] AHREGE A% & ol
23S RS Qa BAE O A2 s A7 A9t 978 b5 ol
EAGE AL @ 5 9

UAE A fof A7 A Aee Ao et A5 49



<H 8> HlEs JE 3718 =9 Hl
<=9 PKG datasets A 242718 HlolE Al =AM F o]
1 USA 175212 | USA 246,478 71,266
2 China 74,795 | China 126,636 51,841
3 UK 39,134 | UK 56,488 17,354
4 Germany 31,314 | Germany 48,045 16,731
5 Japan 25,748 | Japan 35,807 10,059
6 Italy 21,435 | Italy 33,498 12,063
7 Canada 19,064 | Canada 27,218 8,154
8 Korea 16,283 | Korea 25,786 9,503
9 France 14,851 | France 23,811 8,960
10 Australia 14,721 | Australia 22,827 8,106
11 Netherlands 13,305 | Spain 21,352 -1 8,436
12 Spain 12916 | Netherlands 19,962 +1 6,657
13 India 11,091 | India 16,870 5779
14 Brazil 10,691 | Brazil 15,598 4907
15 Switzerland 8787 | Switzerland 13,254 4,467
16 Taiwan 7,038 | Taiwan 9,891 2,853
17 Sweden 6,337 | Sweden 9,196 2,859
18 Belgium 5827 | Belgium 8,162 2,335
19 Iran 5573 | Turkey 7733 -1 2,168
20 Turkey 5565 | Iran 7,602 +1 2,029
21 Austria 4614 | Austria 6,503 1,889
22 Denmark 4184 | Denmark 5,943 1,759
23 Singapore 4,029 | Singapore 5,900 1,871
24 Israel 3,657 | Finland 5,552 =1l 2,020
25 Finland 3,532 | Poland 5,383 -1 1,902
26 Poland 3,481 | Israel 519 +2 1,538




22. 718 A4 dolyg A Hul: 3= gAY = Fof AL

AdE TR

al Bl al
71| 7o E=7F Fas e 1}"41 jéﬂﬂ% As A 7Y PKG datasets<

= AA S8k JTH<E 8>).
%X]*—Vgtﬂlg] ’9.% 7&#‘: ol g = A HAskTh A, A 2A
A71e] gt BAS shuE JASHA Ketel 5 AN Vo= Ha
F7 e Al JTH<EE 9> 1), d& 5ol =3y sd(KAIST)Y 45 & dATelA
T8 A7 dle|HAlY A= 591 ‘Korea Advanced Institute of Science and
Technology &%t EAsl= ®hHol PKG datasets’ A= 1591 ‘Korea Advanced
Institute of Science and Technology’, 17%] ‘KAIST’, 189] ‘Korea Advanced Institute
of Science and Technology (KAIST) 5 & A /& F&E5 0] 7o wr}t sz A S
Al Fekal A= AdE Zegska )l

<H 9> oh=R eI =3 (KAIST) At
=9 PKG datasets A | <=4 A 225718 HolgAl a5
5 Kore_a Advanced Institute of 959
Science and Technology
17 KAIST 256 Korea Advanced Institute of
5 . 813
Science and Technology
Korea Advanced Institute of
18 Science and Technology 212
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