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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

UAE A fof A7 A Age Ao gtk A5 3



I./ﬂi

T

A #He7]s ok AT AbE HETs ATt FA SR QIS A A4
(burden of knowledge)o. 2 E7 7]%01] A&EEHO] AFE AYstE FAE EH
(Jones, 2009; Jones et al., 2008). thH-&2] AFA7} 7| 3el Agg wheth 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 /el ol &-&ste] waa

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

-
it

=

ot

2

o

= AP B fHL BB Auste] AGPsIR FPol A3} Ao v A
Qe Wl v 2wl THWilliams, 2013). E& 2|4 44719 w910 A
AFATE AW 9] Bad AR B U A QAT A dlolE Aol
719 A kg Fo] Aol gk A% AT WA AgAT ol uHY giE
dlolElel = MAANA GskA Fahul, Ao 7ve] WH Wk /1% 7k B9
Sol Beld e Aoksl e 3 HA |ABT. olef L FAE A4 A
wo] S40] 313 AN YA A= FFS AFACE RS d glo] o413 A2

‘A8 & ~(digital health) &H 71%5—3 ALgslo] =3
e AAAE Holg o] ~E &-&slo] XA HS

| Swo)A AN s A, dolE SWelA A%
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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 )

755 HolEAlE PubMed MAAHRE o]§sto] X471 8-S AE7E 7 HolH

>

$4g AR ey,

=
=S U 2ol AEY A2l s AN E Ao Taddl d A

0. 7 2 44878 48e) Fa4

W)

Her)ee] i BB AFHeR =
Aol At JHIAR] EEellA FJebFolar A ZQ o
(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).

Mo A B A A e A= dib oz Ao Htehs iAo thEM(Bikard

et al, 2019), ©] 9Joll= &5 Tofet W & TEE SHS 7K 71HEe] vk A

ot
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Aol ArAAIeE SHAlS] A A Ao AelE AT A3 EUll tiE oAb
Az authority) 2] Eul(Moon, 2011; Murray et al., 2016), &3] 5 A2 2AFA 2] &4
(Hall, 2012; Williams, 2013; Sampat and Williams, 2019), #}38tx} &7] H-of w2

(Azoulay and Manso, 2011) & A2 #-A A& = HF
& =¥ o] T8 AT AAS Akt dupsks Zlol”y
Dasgupa and David, 1994), A A2+ A&7 7%
e

Aol 7
science) & FTethE 540] vk F ATk ALle] sk :izﬂg—g— z}%%ﬂ]
Aelstar zpale] 8k A7 WS A&k, A7 BHI AT AAE FojHoR
TAEt BAS 4= ArHAghion et al,. 2008; Moon, 2011).

Hol 7]9& ‘=4 7] (proprietary technology) 2 ZtE 0. 24 o] &S F 3t} ut
A 7Y AFAES A3 AdstE F e §8 ATE Foekv, L A9%E AR
X

QW= Moon, 2011).
ok B W B S S5 A 299 ASA

2~
= =
StHsh7] 9lal A ,\D}(Polhtt et al,, 2004). TFATATF A V|He R AYd A

(Max Planck Gesellschaft), &H=<] %ﬂﬂﬁﬂﬂ A3 5), el A
T AWIAG ATE EAshe Ao sk Aok FRATAS A 2o
et ATt EoF B FA| Aol Alefo] ot et o AT AEA =
Z19H 8 AdskeE HHoR gt HollA SIS AIAlY 5EAS
B e H A4 V| ExdAT A3E V9 9 1s dF s
%7H° T-(translation research)& A ato] FA|A 9 A4 A 940E &
of I A A Aol |4 Aike] WstE A ATk FelA
12132 ) tH(Hicks and Katz, 1996; Thune and Mina, 2016). ©]&] gt oA F
o] AP BRI Y= 5AS 7P QAR A7
g12lE o] A7 F8] o] FolA A Al TS, 2012).
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7kl AlZ3H(Stratification by university rank)7} A slstHA @FE-S F3l 73 A4 &
Aarek d glold AHE vete] Gate] wls FasiAtka F4sth(one et al,

2008). T3k Agrawal and Goldfarb(2008)= BITNETS =& 7|4 <4 (technology
shock) .2 7+Hstal @8 FAES 540 FsdTeol nAe 4TS A6 =,

ofel WY A7 48 F Ael= vt F0F Uet 2] Weo] A e MFES A

3 olg] FeA7t A Aol §

O
Fede wol a9A 2o a7 Z24

= S S 5T U = o
Eng dHow £ e = 5 Jdva FAEt

o] A XA AT FH P Yol HBF A AL WA= FREE AT A
ATES v YA AN HE AA A o2 A Este] A A ATl e A4
AR A FE 58, i A EAe €83 A e e BA RS 2012
Moon, 2011; Williams, 2013). T8k 7]E9] A 28473 2 dlolH &= MAAFE 4 &
bk 71HAg e} e V| HE BAdhe e BAS vE VHo R Adskes gl

=
g5 Tom Qla] AL HY JEE A T ojEEe] Atk ol ¥ A=
MAARAR A 7|3 RE AEstA 4
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1 BA%E NAAR

=R A RE E9dA % DOI(Digital Object Identifier) 59 A& ©lo] B ¥#ul o}
Ye} =% Q2 °Kabstract)? A&} A% (affiliation) 52 HIAE dlolHZ FAE o Utk
E3] AA 2% ABE el 7|H 5 opdksk 24 w9 (unit of analysis)oll gk HH
L glo] MAAR FAoA &8 5T e oA RE AR} ad FAES v
k= BT F2lo] glo] BEet ARE FE38H7] wlf- ofHoh A &A% ARE V)3
ZAL T B =7k MR Udeks oY 34 dee
form text) H=olX|vk thefet 2t} @24 WYS Ho
2010; Torvik, 2015) € Ho|EE 24 &-8&s7] vl-¢- oJHrh AAAR A A2} L& 2
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5
ol A 9w gom, wols Advlu AFHAG T4 Auw EAs =

AE T IS AR AR aFo] AlvE AAHA = eolth ok ARt
a2 gl ets A% ARIE Aot Az AAEo] A dow 4 Ayt
o] AEAS A ofHeh FAAo® FAATE e A AR 2% R yaE
TN o] FAAL A ARE o] 2% FRE FHEI] 54 ARV AN ¢
AL, FAAE] 2% ARE SR FAA BEE ARl A] dEA 0w Adsk=
AHE(PMID:25989387) & X PKG
datasetsoll A= ‘A=A A} A& S AR AAsHA] Stk BE AR A&7 HE

‘University of Washington’ .2 7ol we} J8 Ao A 71 & vleS A5k
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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
ol ol 247} ®h

mpA o 2 Ve F@ole AE FEAS 2 5% FHpF EH o E &
<& 1>9] A HA AH(PMID: 323413796) = 7 9] AR} A%
gFok(el: LondonBermuda) PKG datasetsell Al A zke] 57HE 9d=1(UK)e] obd WHTh
(Bermuda) 2 2183k 215 HoErh o]2]gh Qv =7k IF vlal A df=rd A3E A=
st % ghrt g 7 A AR(PMID: 31986076)9F 2Eo] il ™3
g 2224 ollege) 5ol Utk olefoll= HAE y|wke] WA tolElo A HZH =
T S RES AEE A IHe Ad G g Eole a]low zHggit)

olg g 5= Adal] =7h 71 T F8 FRIF EA el A FerEo] o =skA]
o Al #HO(selection bias)E sl AL, 25 -
5 AET Aol EATE webA] =] AR &g ARAA AN
sh7loll oA, MAAR T v volHE FAE AR &A% AR SAS a8 b

olf] Ael7} Hgsjrt

T

J

J

2) AR A% Spel BALAA ANFEQT e TRARZ ResAL, AW FAge] Mo
= =
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<H 1> XX 48 27 7S

og

A3

AA F27F deA FAY 54 Dot EA(PMID: 31923894)

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

AR

3

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)

(MR A H: 79) Philip Toltzis, Gerardo Soto—Campos, Christian R Shelton, Evelyn M
Kuhn, Ryan Hahn, Robert K Kanter, Randall C Wetzel

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

37
A

Aol o Fo] Bt AL NEHAL B AR JlE, A 2% 5 F7H7
¢l BE7F 23 A--(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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F717e] e 77 A = Stk o g 2 o % sdsts AL f4A Fgrh
& 59 Wr)o e & LAl AAgh 7 theh<l ‘Katholieke Universiteit Leuven 2
‘Université catholique de Louvain'= & t©}

Louvain .2 4w

WA, IR AF B 53] V19 949 Fa SRl A% LRI AF B

et ol Aol o8] Fo doleol~E s Fol WAL
A, A7 FAL AE RS CAm $3AN ARTEAAN AoDF 2L

QR AR wRe] Fo o
L

< 2>% 7tF 71 gaElso]l A8¥ PKG datasets®] €Al Ab#Elelth. ‘Harvard
Medical School'& o{2] B3 o i\—olﬂﬁrl?— o2 7] ot
ZHEE 7|3 o g EFEQL) o]g 3 & A
I == A SAHSAY, 71 3P FEAAE A A

FAste] =9 A4 Aa= olojd 5 UtH(Huang et al, 2014).
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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

H Medi hool, B MA, A
arvard Medical School, Boston, » US 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¥ WS 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
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& AlEstete] AP AFRE Qs A AZAIH oM, Xu et al.(2020)2 ol& &
Ao MAS g2 ARy E838le] & dak #24 ALE D x)2] o] Ae =A3}

4 A el A FHol 2AL
]_

Daniels, 2016).

F o= GPT(Generative pre—trained transformer) 7]14¥be] HAl 71421 7fA] <14
(Named Entity Recognition, NER)& AF&-3le]= Al%=7) QAT F240] && dlo]g 7}
Bol EAsliof drh= AL ol A83t7] ol ftH(Jonnalagadda and Topham, 2010;
Caron and Daniels, 2016).



H
|
—
=

—L
L
il

SRR
% olg)

T A Fk(Kilkenny and

12 A gH whebd AA AR

gl

719k 3
Fo] =] 2] A

(e}
Garbage in -

=
=

=

3

A4 37 el

= -‘H—fd
o,

T

A At
o (stopwords) &} T+

-

1o

1

HE4d =, 2012; Moon, 2011),

R

A

o
A obA i MAHR A A
e

43

k|

D)

R

AN

o

[e]
=

I

o A

v}
o

j

o] @F9} o] AR} AR} 2dro] AU R

= A7

=
H

1
L

5t

[}
Hol8 d=H&

MARRE] AR} 2% HAES QYR ALE

Fob oo AR A

b Axbeh A

ol dlolE 7}

L
3|

L

°

°©

25 a1y
%L

]

o] -7k A+ Aol

A4 A7) o] 2o

A A

Al Qlow, dA7A A

=

=

.
o

[€)

=

-

L

O E AR

e

teact ey An %

S
HA e A7 v EA4

A

=

=

1

hs

Auel nyshyat /e A%

A A 8FaA}; gt

3]

A

=

A3
= o]ojx]7] o

3ol w3 A
zéi

]

-
[€)

pZS

-

(punctuation)

zldolE 9
garbage out’ = 3%

B

a 7f
3
o)
Robinson, 2018). ©]

X
of 7]
A
gl

o
L

L

o

3. WA A=

[e)
TES

s

J2]¥ tlold

B

o=

==
jLN

e 7l

—_

I
T

A, T 7]

=
=

P

A ]

Az g
&

1

L

]_

(e}
OAE fa Rof 144

B2 &)
o] WAL < |

ro=x v 3
#1444

<
T —



A& 583 HDe Bruin and Moed, 1990). TA A 0. 2+= A AA 2] S AW A=
2ze0] okolg} #go] 5O tolE AFEE Ea& ¥ =2 tiAgty H AR AL
Z(dictionary) & &8st Ae]Zw(d: A, w7hHE AdetaL, A7 e &4

(ol 715 5 %u@—g— MiEe] Wes ARt A% adel A Reldd HEHoR
ieh

F
MN
ﬁ MO

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] EoF 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)ol|A] 2} 4 o= #Falal #2lsh= 7FA] 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 oY A(initia) 2 A ¥t} 20021 d o] dol= A
Fek A 24 (full name)©] PubMed 18-l 3£3t= 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 T8 WAAR

1966-1983 | ©] 71t &<t AP Ha=e] A A F5 AdsA

AR} 2 10O ﬂ Fatar F7F Ake] EAE thEhlE et al” ¥4 (19834 10
1984*1995 oJ 2901 oﬂ PL]—/HQ —‘?‘E‘] }\]Zl]—)
Lo 1090 | A7 FE 108AA 25802 Sk (427 259 ol golw Ag 4 E sk, v

Aot Ag BAAE, 268 o14E ‘et al”% hA)

2000~ A | 20001l EyE Ad Y SHE 55 A2 S5 AgeA &

oo

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

=4, PubMed®] Az} A& AFolE= FHold TAE Ay HAsiA 7153171
AT ERAbA MABEE AES A5 AR 719 AR B AFAEY] Aol
stelw A2F A% =) “F58HA 719 (Contributed equally)’ste =EE X33
(PubMed Help, 2020). 18y} 2 S3AZ) v == ¢ 2] 8= A ¥ (National Library of
Medicine, NLM)ol| A|Z&al= 2p3ol] A2} 2E4S AFdsts AL ofn, AJ7to] X|yto
e} Al AR WMAFATHEE 4 F32>). dE 59 1988EFE = 3 HAl 559 Q)
= ARfel tisi A RE A} Ads AAA o2 ARIstely] Al e 3 1995E e =

Q3 A5 “USA™7F A2k &% AR £l F7HE Ak 1996958 o|w|d F47) 715
NI 199l = A BE = T5 oy AAE el A 2% AYS skt

o

kv

i?:‘

(NLM Technical Bullin, 1999). 2013 dll= A& &g dig A5 2 #4 A= F
3} L (NLM Technical Bullin, 2013), 201430 = AA} &% AHE =5 AZsd F
49 w=8o) Aol ARG A2 W75k (NLM Technical Bullin, 2014), ¢1-8-50
B4 A&T|HS Sk
) WA A A AT dHH FE EA 3 CHPMID: 25436904).

A g A Fof A7) A A E Ao Wk A 15



<H 4> XXt 24 BI| A4 HE

W73 AA WA AHg}

1988~ vIEel A5 AL sk A FAAL AT A5 SAAE, S, EA
g 35 zelda v 9 Hrke At AFse 49 4% 2 FaE 2

1995-2013 ESA_;_E@%_% %\] Eﬂaﬁ X{Z}Q] ﬁ\_é_’\—O] U]i— 507H _T_L]_ EEL%H]O]' %%?O]] 9\}]\% 73_?_
T4 Eo F7}

1996~ Adel ol A9 718 Aol dA d(e-mail) F47F A% F= gol] X3

2003~ A AIAA Fa= AEE ol glo] =i vEhd d= ¢4
HE X L o] A&S 873 ol o] Y=o A

2013.10- - 92k = 7112 F&3t7] 913l ol o] & 2] (Quality Control)
T

2014.12.- £ I R = S B B o R R A B = e

220 https://www.nlm.nih.gov/bsd/mms/medlineelements.html#ad #7143

2. gAd 2 EoF PubMed Hl°lH & 3

T AR 7S Udo] ue} XA B API(Application Programing Interface) =2
o] AHEAL )IH o] A5 &&= Ao A B AFAT} 7sta A o® S
7k it HlolElo] &l w9t &8-S fs ulolyulo]x we] A]AF]
(Database Management System, DBMS)S &-83}= FAo Ath(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 ¢1o](English) 59 g =

i
Sl
Ho

H(Raw data)E& U= =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 = (review) 22, o] 2 Jol&2 Aeh3hH 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]))

UAE W ok AN E A FRE Az gt A7 17



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 2
Step 1 Mapping to Author
Extract Email algorithm Step 5
- p : 3 Remove author’s
Remove URL & ep title & position
Meta data Translate to English
- telephone no. T Remove numbering
Replace special & Step 4 characters
latine characters Punctuation adjustment
<8 2> MXEE A2l Xt
2O AR-AA 2E QA dAlo|t) HolE FH *1 MARR ] RATAHS =
ol AN FH eFE ddshs T Aol R Aeols FHY A% 2%



| 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} < 7|72 s 7]¥e] ¥ (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 PubMed® 2]7] & HOlHE 4 (comma)® T-ishs RS Yoz ska 9l
(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

R
o2
S
2
-
ek
e}



o2 AAstA] FES AASALE AE EH <3 5>9F o] FYI AR AFolEte
T7 S tggstA ZAlE|E stal AHS T Eoi7be A9 obd A

el &7 FH APEFEG)S EolAY ARV BAIEA @ T ohds FEvt
FEA e el 53k F5A| A LA ‘arizonastateuniversitytempeazusa ol 3] =

HE A2} 2422 ‘Arizona State University, Tempe, AZ 85281, USA.”7} A #t}.

<E 5> ®MAt 4% OB =X 18 2x 44 7%

A2 dlolE 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], 29 AAAREE fR1E TuAE 54 Il (segment) = AE3sE 4 Sl

(Torvik, 2005; Huang et al., 2014), o]&|st A& Sall U A A AR A A i

7lo] S f4i FHoRE WA ¢ e oFE MAEAE 7 B FRT}
PARE:]

BAGS Aeste] AN/ AE AYolA o B Jn FEL T 5 AR ok

>

3 = 2

g5 ASeth i A HolHE A A #elstal AN ¢ e s 53
g HAlo] B ddE T8 e WAHA e ghs onlgit) o= thekek Fofell A
8= glom Al o= A2 af A H3E Q) ORCID(Open Research and
Contributor ID)7} 2Ath. ORCID+= A A4 E.% 4 (author name disambiguation)S 314
sh7] #2012 58 S SEAA taee] Aol &-8% a3 ItHKim and Owen-
Smith, 2021). o]¢} FAFSHAl 71989 REAS sfAsty] fleiA 719 aif AEAkE A
o3t



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]

Aestaldeh. 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 unique 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
ALEEHE WA AR e A9 TS HASIAITH

UAE A Bk AR 4d JHE An W A7 21

R



Box. 5)& AAg H, 7]#e ko] E tar|#g oz At 17 178 S 485k
ATrsteit}, ek B JHE Ealsle] ®H43ksltHdepartment, division 52 7|9 =
ZIRte 2 &), ol AAA|H ARE FESE JHAA LF/FE AAATIV] A

=
2
5491 7ol

e

o

G AAAE Sosls Hgolth NFAA Y BHoR ARE A% 2%
g Rolalel agsadd. oF SW <® 6>l AisE dol

‘Arizona State University, Tempe, AZ, USA'7} i of7|o] 1lf 2HzE A&

A= A
-]

S

o af A

T

ol
ol
to & If

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

al
AEEAL GF F7HHQ Aol A BEE AYe FYo Avat At

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

o
oz

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

Rt dolg
TH A

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

SetAlo| A= Aol Aol ‘A A AL A3 1 whep A A L3S Fa A
BE Adgit 247 A g gt o =

o] Aojxof qrt. 7]ddl= AL HE AdEHy] S8 m7PEAE Aolgh 73 A
AH(: v=2] dE 71FF e Corp./olal 54U ‘GmbH) 53 7|3 F8& 23}
7] 918k AR () university, hospital &) < RFgste] Aol qfZo] 23
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]%

gaheink

s}
1A
e
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71¥ PKG datasets¥} H] 2824 A3}
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zel
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NR
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X
aig
4r
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[e)

=2 =
= =
3T
FA
=

= dlelEellA A

12] (Cleaned), A& A< F¥-4) 7 (affiliation

&

fus

3

X

Ve) 2442
Ble] AAb %o AR Yot

=
i
2 %

bl

A o] ¥l (original) 9}

Fol7} 1 el e

P28

FEAZ L

G o), oprel Aol

g
A

Ae) 2u))

w7k A

k= 39 A(A 2 #2](First item), 73 Normalization),

F XA R
218 2} (Institution key)) 5 & 671
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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]EJAlIE 7|RFS. & 3Far §lo] MapAffil 2016914 A3}
A 9= 20159 5-E 20199 7kA = @ E4 s glo] B g 1) Z8alo] whEo] M tH(Xu et
al., 2020). whebA 5 dlo]EAl ko] mlul= 2019\ 7kAI Rt 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 &

AR AARRE At E Hel mhek AR o] FE5)E gl
A 7)) £4o] SATHE 7> 3. WA HolE ol At F dlo]E Al
gel 2 Aol7} glonk, BHE wolE £olA 4YE Aol WAy ERA 77}
1575 2] Aol ATk,
ol g Zol 7} WA o] f
F ek WA ER/OEF ol #9] Aol Fx AN FH L AN $EF OFE A

gl oA wges Aoz AaEth PKG datasetsS AAeF AAF 4

“©
S
r_{

H

F[‘

= oA A3 Ol 71X A A dA) QoloA] zHS

3T

N

_4
_4

13) MapAffil 2016 ®o]EJAl 201613 108 A A F=o 53 PubMed®] ~WAERS 7|HEo 2 G4
Ao, PubMed AAF 2% FAE S A AAl BA 2 B geo—code® d4)skar lrh
14) Affiliation Parser: https://github.com/titipata/affiliation_parser

26 71eSAAT 329 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 A Ao et A5 27



<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
28 7l=9ldTt 24 2%



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

AdE TR

H = A sk AA, A4
A71e] kst WAS SR @ﬁlé}ﬂ Fotel 54 AABATIHEY] Vo) Ha
F7 e AL JTH<EE 9> 1), d& 5ol =37 |sd(KAIST)Y 45 & dATelA
TEE A7 dle|HAlY A= 591 ‘Korea Advanced Institute of Science and
Technology’ 2%F &A5}= whHoll, ‘PKG datasets’ oA+ 1591 ‘Korea Advanced
Institute of Science and Technology’, 17%] ‘KAIST’, 189] ‘Korea Advanced Institute
of Science and Technology (KAIST) 5 & A /& F&E5 0] 7=} sz A S
Al Fekal A= AdE Zegska )l

<H 9> St=utst7| =2 (KAIST) At
=9 PKG datasets A | <=4 A 244718 HolEA a5
15 Ko‘re.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
(KAIST)
3 Al 27 g Al 813

=4, AABL 7] 7|3 S aelgh Ao A 7] Yo et HAH T H
T ATHLIE 10> #a1). & 59 A& H(Seoul National University)<} 322 t(Korea
University)®] 4-¢- 22 71#gel tisiA 71¢ F3& ‘i3 WAHUNK) F 7H=
et lom AAM e 9 ‘Yonsei University' ¢t “Yonsei University College of
Medicine'v= A 543k 7oA q B2 £dF =N 7o erf JAH7 HaL

(e}
%y

o)

UA" A ok A4 A4d JIHE An Yt AT 29



<H 10> et=9 OXE A ZO0F &9 209 AAYM 5 HL
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Unknown UNK | 1,634 |Seoul National University sk | 2,259

Samsung Medical Center, Sungkyunkwan | T8} o 3
’ Y s | 1,901
University School of Medicine wg | O Yonsel University H X
Seoul National University UNK | 437 |Samsung Medical Center He | 1,380
Seoul National University s} 411 | Korea University sk | 1,034

o)
K A Insti f Sci _
Sungkyunkwan University UNK| 315] 02 dvanced Institute of Science o st 813
and Technology

Yonsei University College of Medicine | t g+ 301 | Seoul National University Hospital | ¥ 718

Seoul National University College

s an Medice w9l
of Medicine off 290 | Asan Medical Center 3 709
Korea University st 285 | Sungkyunkwan University tf &} 620
Korea University UNK 282 | Kyung Hee University o] &} 569
st ]
Seoul National University Hospital - 261 | University of Ulsan ot 567
o
Samsung Medical Center, Sungkyunkwan Seoul National University Bundang
K 22 B
University School of Medicine N 9 Hospital Be | 8
Asan Medical Center, University | ™ 8} . . . ,
’ o &k
of Ulsan College of Medicine He 223| Ajou University A a2
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Seoul National Uni ity Bund . . . _
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Ajou University School of Medicine | o 8} 148 | Pusan National University ek 261
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<H 11> =29 CXE A 20 I /8 ¥
PKG datasets A 2 X478 o] H Al
=l 9,998 27.4% | ost 22,178 60.7%
g 5,870 16.1% | H 9,798 26.8%
A4 1,233 34% | A& 3,014 8.3%
71 267 0.7% | W7+714 1,493 4.1%
EIRGe 23911 65.5% | mEF 33 0.1%

A, et FEsta e H7hE 79 er) 34 2 g 3rhEE F7F 2R3
(<3 12> ). WA F9 A= 7 vlolg Al 1F g oF 20 9] Apol7h EAghe) =
7 =919 A riERE A Aldsta 1%01]*1 49712 9] F7F %29 EdE| T 5
AREY] 9= AR AolE Bl & W, PKG datasets’ol| 4 59 & A ekaL
A= U (Japan)o] 5ol oA mﬁm T E 7} =Y A AW T go]E
o=,

Aol A 5915 AHAekaL v 5 Y(Germany)> AGHAI7F #A7F = Ao

<H 12> et=2 g5t A= &9 107=
%9 PKG datasets A2 G271 H ol Al
1 Korea 12,512 | Korea 25,785
2 USA 1,924 | USA 3,653
3 UK 379 | UK 636
4 China 259 | China 618
5 Japan 232 | Germany 496
6 Australia 195 | Japan 388
7 Iran 187 | Canada 337
8 Canada 165 | Australia 325
9 Germany 154 | Iran 314
10 Spain 125 | Italy 299
- Unknown 23,675 | Unknown 33

UAE W2 ok AP A JHE A3 Pt AT 31



o] %

-
pul

ZA o)A T
| A SpShEof A4 YAt

Al
=

T

i

O
i

2

X @@
e i n_mo pa—
Nr % = % T
o MM r® %o XK w T
= il Z#U - = ‘;L o o A
b =T w5 =5 rR L2 9 o T
= X ™ < 0 AN~ < £ H_T_ o o o o_a p—
ﬂ\ﬂ ﬂ o) ‘_lﬁ_Al Y M HT_ ~ < oy X o X°
o o T B B Ho . oA do o i T o 3 A
on 2 < °
&= ) ﬂqﬁqmn_qlﬂ%x@ o
el X - ~ T+ _— Joo 0 o S i
w Aﬂlﬂéoﬁei B K o,tz_u_@g o . %
e oW ~ T OB % A A Mo R R TS a8 Mg X X
b 2 N i%?lz lwmwé oo AR ~ O
oW < Ir 5 N . oy X W < o ) u_m.u ,A]_u ~n ) J— Ll = -
> Hw}wL%MHHwLHﬂEWXOiMEG 3%
do ﬂﬂﬂ%ﬂ%%ﬂ%z%ﬂgxﬂm@x@% "
% J%ﬂﬂxurkfrmumaioﬂ@%ﬁ%iﬂd ¥ M
OwH = iy 1PW| nl k) ﬂ mo 0 HT_ ol ‘ﬂAd lﬁ_Al % ﬂ 0 ﬂ_Al mE fuy ZI F'e)
wp i X oE e o« I S L x° ol . 5 © L
= e oF g Bo= T P o A m o 7 = o< ol ofp = 1w
< %dwmﬂﬂw%égeﬁm@%wﬂﬂbfﬁﬂ we
" T o S EoE oo - < o iy W " Jr‘_ - o - Al
& %ﬂi#uﬁmi@w ﬂzﬂg%ﬂz@ A
F ol B ~ o o = o) w4 e N T 5l o =
I UL Soop oo I A o o= X s T
il zo}% gmgé T T
o o T 8 : o = e ™ - X x B g5 W _ 2
Z o ‘ﬂl — e T N — o ‘A# © O# X —_
g a 5 ~ o N R X% % o T Jo »
é%%dﬁy o Ko o_axﬂnxoTLwr Ho &0
o w BT gk B or O T B o nwwEZR N i
0 - Mo 2o = b = oo WE o T ~ N
o ﬂmﬂWPmﬁﬂmﬁMmﬂH%%?aﬂWﬂ iy R
wawr.izommﬂ %le&ﬂﬂ&@ﬂﬁwﬂ%ﬂ n 82
U oo T op H AN B I do ™ W o = T T =T
oK = K — N S X N B KoL W o = ’ —~ K
o o < X w O 4 roE ) Jo o m > ER =y = K
) Ma T N X 3 & o = Wu T AR H m_u o o oo i~ ol
Wémﬁggmﬂiwl%ovLﬂf@@ﬁﬂmﬂ gro=
x%ermaEMJW%oﬁz%?ﬂdz TE g ™
T W a0 o X = =R do B Mo BT LY - E
wos N ﬂ}7wLijﬂ|%L T ou c R A
_naan%Ei_/iﬁ)wa " W%%%ﬂqﬂm1drﬂﬂmo
o X L DA oo e E = < X X A N % T s
= oy X = ™ 75 "o T AR < T - ]
= B T o O ox Mo W OTH = o W T =o 5 W goo
e =T x]u T o %0 By T o = B ™ oY e W ol ~ % 7w Wo o i
= T I Ny T o ® Mo g ™ L ol <o A KW in
I T om W T N T E R
,mﬂ — J X =~ 7 \UI ; »A_l :i
0 ﬂl _— _.I T £ = T 0 ,h._ O# ,Ul
T T N T T MW T 5 o oo ™ 2}
5 o i i 1:0 p8] ﬂ_OI ﬁE
T oo N A
of ¥ % iy
0



FRE Gurt EARA BTk AR-AA 25 Bpang )

o}

N
rr
%
i
Sy
Lo
fz

2 d(Large Language Model, LLM)
st daglEeS FdskeE 5o AT

ol

Feske a2 Wiio] dasirh 3 oy <o
4 el

s e Aol AN L

UAE A fof A7 E AE Agte Ao et A 33

L= |



(2) FAEd

Aghion, Philippe, Mathias Dewatripont, and Jeremy C. Stein. “Academic Freedom, Private
sector Focus, and the Process of Innovation.” The RAND Journal of Economics 39, no.
3 (September 2008): 617 - 35.

Bikard, Michaél, Keyvan Vakili, and Florenta Teodoridis. “When Collaboration Bridges
Institutions: The Impact of University - Industry Collaboration on Academic Productivity.”
Organization Science 30, no. 2 (March 2019): 426 - 45.

BRUIN, R E de, and H F Moed. “The Unification of Address in Scientific Publications,” n.d.

Bush, Vanevar. “Science: The Endless Frontier.” National Science Foundation - EUA. Washington,
1945.

Einav, Liran, and Jonathan Levin. “The Data Revolution and Economic Analysis.” Innovation
Policy and the Economy 14, no. 1 (2014): 1 - 24.

Hall, Bronwyn H., and Dietmar Harhoff. “Recent Research on the Economics of Patents.”
Annual Review of Economics 4, no. 1 (September 1, 2012): 541 - 65.

Hicks, Diana, and Sylvan Katz. “Hospitals: The Hidden Research System,” 1996.

Huang, Shuiging, Bo Yang, Sulan Yan, and Ronald Rousseau. “Institution Name Disambiguation
for Research Assessment.” Scientometrics 99, no. 3 (June 2014): 823 - 38.

Jones, Benjamin F. “The Burden of Knowledge and the ‘Death of the Renaissance Man’: Is
Innovation Getting Harder?” The Review of Economic Studies 76, no. 1 (2009): 283 - 317.

Jones, Benjamin F., Stefan Wuchty, and Brian Uzzi. “Multi-University Research Teams:
Shifting Impact, Geography, and Stratification in Science.” Science 322, no. 5905
(November 21, 2008): 1259 - 62

Jonnalagadda, Siddhartha, and Philip Topham. “NEMO: Extraction and Normalization of
Organization Names from PubMed Affiliation Strings.” Journal of Biomedical Discovery
and Collaboration 5 (2010): 50.

34 71E8404T 3249 2%



Joulin, Armand, Edouard Grave, Piotr Bojanowski, Matthijs Douze, Hérve Jégou, and Tomas
Mikolov. “Fasttext. Zip: Compressing Text Classification Models.” arXiv Preprint
arXiv:1612.03651, 2016.

Kilkenny, Monique F., and Kerin M. Robinson. “Data Quality:‘Garbage in - Garbage Out.”
Health Information Management Journal. SAGE Publications Sage UK: London, England,
2018.

Kim, Jinseok, and Jason Owen-Smith. “ORCID-Linked Labeled Data for Evaluating Author
Name Disambiguation at Scale.” Scientometrics 126, no. 3 (March 2021): 2057 - 83.
Louis, Karen Seashore, David Blumenthal, Michael E. Gluck, and Michael A. Stoto.
“Entrepreneurs in Academe: An Exploration of Behaviors among Life Scientists.”

Administrative Science Quarterly, 1989, 110 - 31.

Moon, Seongwuk. “How Does the Management of Research Impact the Disclosure of
Knowledge? Evidence from Scientific Publications and Patenting Behavior.” Economics
of Innovation and New Technology 20, no. 1 (2011): 1 - 32.

“NLM Technical Bulletin.” U.S. National Library of Medicine, December 1999.

“NLM Technical Bulletin.” U.S. National Library of Medicine, December 2013.

“NLM Technical Bulletin.” U.S. National Library of Medicine, December 2014.

Partha, Dasgupta, and Paul A. David. “Toward a New Economics of Science.” Research Policy
23, no. 5 (1994): 487 - 521.

Perkmann, Markus, Valentina Tartari, Maureen McKelvey, Erkko Autio, Anders Brostrom,
Pablo D'este, Riccardo Fini, Aldo Geuna, Rosa Grimaldi, and Alan Hughes. “Academic
Engagement and Commercialisation: A Review of the Literature on University - Industry
Relations.” Research Policy 42, no. 2 (2013): 423 - 42.

Pollitt, Christopher, Colin Talbot, Janice Caulfield, and Amanda Smullen. Agencies: How
Governments Do Things through Semi-Autonomous Organizations. Springer, 2004.

“PubMed Help.” Bethesda (MD): National Center for Biotechnology Information (US), 2020.

Sampat, Bhaven, and Heidi L. Williams. “How Do Patents Affect Follow-On Innovation?
Evidence from the Human Genome.” American Economic Review 109, no. 1 (January 1,
2019): 203 - 36.

Stephan, Paula. How Economics Shapes Science: Harvard University Press, 2012

Thune, Taran, and Andrea Mina. “Hospitals as Innovators in the Health-Care System: A
Literature Review and Research Agenda.” Research Policy 45, no. 8 (2016): 1545 - 57.

Torvik, Vetle I. “MapAffil: A Bibliographic Tool for Mapping Author Affiliation Strings to
Cities and Their Geocodes Worldwide.” D-Lib Magazine 21, no. 11/12 (November 2015).

UAE A fof A7 A Aee Ao gt A5 35



Varian, Hal R. “Big Data: New Tricks for Econometrics.” The Journal of Economic
Perspectives 28, no. 2 (2014): 3 - 27.

Williams, Heidi L. “Intellectual Property Rights and Innovation: Evidence from the Human
Genome.” Journal of Political Economy 121, no. 1 (February 2013): 1 - 27.

Wuchty, Stefan, Benjamin F. Jones, and Brian Uzzi. “The Increasing Dominance of Teams in
Production of Knowledge.” Science 316, no. 5327 (May 18, 2007): 1036 - 39.

Xu, Jian, Sunkyu Kim, Min Song, Minbyul Jeong, Donghyeon Kim, Jaewoo Kang, Justin F.
Rousseau, et al. “Building a PubMed Knowledge Graph.” Scientific Data 7, no. 1 (June
26, 2020): 205.

Yu, Wei, Ajay Yesupriya, Anja Wulf, Junfeng Qu, Marta Gwinn, and Muin ] Khoury. “An
Automatic Method to Generate Domain—Specific Investigator Networks Using PubMed
Abstracts.” BMC Medical Informatics and Decision Making 7, no. 1 (December 2007): 17.

[ Fared: 2024.03.07. / 778 Y 2024.04.01. / AAZ7 L 2024.04.26.



8

g

=

A7 1996

7H4 2003d 8€

N 2004 1€

1¥
24¢

784 2005
704 2009

AR 2011d 7Y

AR 2012d 1€

54
54

M4 2013d
7h74 2015

M4 20159 119

o

ol

-

woks} 11 9]

Z

o

o)
o

H3x (HTUH)

A=
S}

3

]

&k u

= Aol o

T, 71

sk,

sfofof

] 2 (jti1992@hanmail.net) & H

o]

IME

3

M P, R AP ERAL A

o
Fan

o] E9] M,

12€ 319744, 59l EitsE =

o] 75l
500}

649 3024714 11l

-
L

34 31¢7HA, 8

7ol

<

2

)
pud

1,

=
=

99 30¢ ¥avt A

Els

AL B

=3
-

o
vze]
T
o]
il

&g 37

ul ak
= =2

Ay A Fa

]

EER!



M7= (|

38

1.

9 HdR3)

joz ropdta 2ROl ARgetaL Skl Al AR AR

[

Y

A4EA] 207 o= A gt

cAxme A Q39 AR A AKD)Y £%79 3 L 49, Telw

stdtol= ARES F4, AIHS, FaxHE, E-mail 45 ¥33F AZtA =

7) A atelof g,

(291 o HAF wRe] Aol RE Aol AYL a5 $A )AeH,

9 ool o= A7 ALAKEANIL Ha UeAE FEARTE HH, 2l

ARl A3 MER

3E7] %}
CEA Foll= Azbe] o] 9 o] A E Aol 5 @ it 2] A E
71 E38ko]of gt} (Faate] Aol emadY A, Fase s AES S
g 5 = AFE AEsAY, Faxte] 2455 91 4 9 on-line’de] #Als

6. t=8ol= 7hed T T oR 2N +
= gor, Moy goio olsfE fl8) s FAT ol
7. 455 AT HolA o YEhER sta, FnEHe Bio] P F g gaow
TEEd Chu ©), T4, U (Sl 99 £om AAsteiof
O FE=A Az W (AR, BAH, 9 5, WY £o2 Ha, EAEE T,
RE et

=
@ =ZgteA AR (AW), =wAsE, FA4 9, 4, &, & Hesor Ao,

s AEd s whE (), FA WHell= Ty 22 ST

(el) hEfefe - 22k (1993), “MrfuifSF-=ol ol pEE: JuapsEe] Hiy, R 2
B W, 717 AR A, Al Al1E, pp. 100-123.

@ TH)=A: ARF ) (UFEARF A, Initial, 35 AA} Initial, A) (A%), A (o] A),
=3 %, 3o o TAsted ok gt

’

(¢l) Mansfield, E. (1968), The Economics of Technological Change, New
York: Norton.



@ |8k A2} B (WEAR} A, Initial, 3542} Initial A) (G5), =542
A H (o]&eA)), Vol, No.,, ZHZE <07 L

(of]) Abernathy, W. J. and J. M. Utterback (1978), “Patterns of Industrial

’

Innovation”, Technology Review, Vol. 1, No. 1, pp. 50-60.

8 T2 EE 2002 Wel®E At (719 = 571 o)

9. AA FAH =ie] Fiexs AE7blA F7Hu g S o F 3ok (v]-&A 2
10. Z1%19] 3= 150dpi ©]/dolofoF ko

M8z (f1e &Ab
L (AR AxbeE T7lsdaldTty Ao 55 Fitskal
o] EI AAg e ¢ s Ay F Ao dF sl AAg.

2. (AALzA) © =] AAbe APA3]ol A g 3919 Aatei o] AAgnt
@ ‘AL = 2 g3 93] T s, 1909 AYALLH 1091 W9

4. (APS] ARt ©1) D MRS Bk A TR, B, A2 fstelor ol
BA% AAbel RS Rk

@ AAFE BHe MRS ERUEI Bisle] Wad A9 ne - SRS a9

5. (4APA] §4) D HAHE double-blind W4} 0.2, EEE sk AAAE gl
AFe FARA Wt

@ AAETHE Belols) Brat o BeldA FAsA ok,

6. (A ShAkel A1) @ T AAAE Bele] AAbastsh waste] A
Aol HA7t e A9 BAAATeIA FALPS T 5 vk

@ FAQHS W AAFE H F AAAT 7t A4S A F Are A

Slslol A4 5 Bas ARG AL 7 AnE AR A Bustolol

gt



7. (AAZIZY) @ ZA2be] Fars=iell el 3919 AARAell Al 25:3ke] AR AlEe

=)
N

4919

—_

@ W, Algel 4go] ol2e SUF ARTF BAAS Aol

Zre] AApIgke] Fojzlt,
o m}zc}

® AN BE A4S hAAAR 2
8 (A D AAFEAA

o = 137
@ AAARERE 8 2570 nje,
=

-{N

A 2] gt

10. (AIAHE S5) @ AAZE 449
THATE 2 o ok
=AY SHAAE 83 5570 weth

HMOx (B - €ZHZI H HE) @ 7SI, As A 48] 23S dH5ow
__?__ -

(i
M
flo
2
D)
N
)
ko
o
o
rlr
oM,
o
i
Md
X
2
2

2,

8¢31Y, 45 11430 =3)
o, 21(2013) 9] e 15 4930Y, 25 8¥31Y, 35 11930¥ = gt

@ H3ro] ghud §- 93] 39 B e & shexdd ARl sk As



o &}

_Zﬂ

]

l

;O.*

324 A2

of
oF

<0

2

B
)

A

L=

s

o] 45 (3187



