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The Stream of Uncertainty in Scientific Knowledge using Topic Modeling
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ABSTRACT

The process of obtaining scientific knowledge is conducted through research. Researchers
deal with the uncertainty of science and establish certainty of scientific knowledge. In other
words, in order to obtain scientific knowledge, uncertainty is an essential step that must be
performed. The existing studies were predominantly performed through a hedging study of
linguistic approaches and constructed corpus with uncertainty word manually in computational
linguistics. They have only been able to identify characteristics of uncertainty in a particular
research field based on the simple frequency. Therefore, in this study, we examine pattern
of scientific knowledge based on uncertainty word according to the passage of time in biomedical
literature where biomedical claims in sentences play an important role. For this purpose,
biomedical propositions are analyzed based on semantic predications provided by UMLS and
DMR topic modeling which is useful method to identify patterns in disciplines is applied to
understand the trend of entity based topic with uncertainty. As time goes by, the development
of research has been confirmed that uncertainty in scientific knowledge is moving toward a
decreasing pattern.

719 E: gAE nmlolyd E3AA DMR EY Rdy ouz £o] EdE B4
text mining, uncertainty, DMR topic modeling, semantic predication, trend analysis
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2.8 Aol et
A= YL 035% 58 olFolAny
74] sl o]L]. _,,]:6]—;<—1 = g_'].}\l/\-l
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(uncertainty) & *
2008) 0.2 dAFAES &
e Rk A _‘ta?ﬂﬁ}. ?ﬂ—?ﬂ%%

7NZ ¢
Adoz sl e 942 42
EUR-

Zehr, 1999; Jensen, 2008). =, 34 X]*Ur
g7 ol A A findings) & 947] S8 &
S HIEA] AR 7o shs F5A ]
2 A= #H3HA 245 oalistr] flE A

2] o] A}l (epistemic status) 2] 52 vote

re

M2 A2 ] BALS A4Ae] A+ A=
ol gt TS Tl ] o o)yt
4 o wet 718k
S7ket S @o] sl Atk
olAH AlZHe] S5 A4 ¢ B e diE

WAS=E F23 2910 F £ Qo
E3512 7129 A5 (Friedman, Alderson,
Austin, Cimino, & Johnson, 1994: Hyland, 1998
Falahati, 2006: Rizomilioti, 2006: Vold, 2006)
< B3k dof(uncertainty word) @] W= &
@_ ‘ﬂl\:—e 7]&]—_§ »—ZJ 61—1:' 0305,] E@l—/w/ﬂ
o] A ekl I

ES . /\ggqﬂ [ %q_oﬂ}ﬁ q—ﬂz% /—q/\]

KR

hl =2
WS HEE B A7) BANS
oz o o

o that 3] £ VL s 4]
o] 4ol ue} Alele Gl Bapay
Fo DAL ofF] B ATE Sl ¢145]o]
K Friedman et al,, 1994: Farkas, Vincze,
Mora, Csirik, & Szarvas, 2010: Kilicoglu,
Rosemblat, & Rindflesch, 2017: Malhotra,
Younefsi, Gurulingappa, & Hofmann-Apitius,
2013: Szarvas, Vincze, Farkas, & Cesirik, 2008:
Vincze, Szarvas, Farkas, Mora, & Csirik, 2008:
Wilbur, Rzhetsky, & Shatkay, 2006: Zerva,
Batista-Navarro, Day, & Ananiadou, 2017).
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T3e AEsta A3 BAE FHshk=t 4
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nto]y 719l DMR &Y 293 (Mimno
& McCallum, 2012)& A <13} st ol A]

Lot
i
:

>,
L
rg

_4

{m

F2E 9BS sk R AAES Ve R
Fste] BHUY dolE TAW A% 2
W AAES B9 2 o) A B ¥



i
i)
td
e,
o

2. o2 A

2.1 Hedgingil} Et4y A+

dAEele S s
ATEA B 54
o] A=Ay B gk Ao H
& hedging A& F3ll A=Ak Lakoff
(1972) = hedging @& A5 = 43 A+
A2, hedging< “words whose job is to make
things fuzzier or less fuzzy" 2 ZHJYE = &
o]e] At ou|E Hoal Ties TolER
Ao]¥t) Hyland(1998) = &< +39] hedging
o] ool M-S T HeHH Halol|A £
Aol A olsfshr] Sl B 3
< Felgitk Vincze et al.(2008) < BioScope
A28 25 749 17.70% 9+ AE(full-
papers) W £72] 1944%7} hedge ©olol] X
SHET wiglom, Ao)st Sk S 2T
dle]glmlo] 29l MEDLINE® A= °F 11%7}
F54 TR YT Ry Ath(Light,
Qiu, & Srinivasan, 2004).

53 A5E 21018H computational linguistics)
o] ApellA EGENE AFHoE FE5
J B YAEL] RIS ¢148k= CONLL
(Computational Natural Language Learning)
8}3](Farkas et al, 2010) 5 53 Saeh A
o] FElo] gk Ao £33 HolHE
olgste] EgAE o7l g 4 AH
(annotation guideline) & 7N¥sFAWH Wilbur,
Rzhetsky, & Shatkay, 2006), BioScope Z#H2~
£ 7=311(Szarvas, Vincze, Farkas, & Csirik,
2008: Vincze et al., 2008) Hedging< 71WkS.

-

N etE A9 BHA4e 5F
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3 A+ 193

B 32 T uFSY 2EC "92E B
FA)(Light, Qiu, & Srinivasan, 2004: Medlock
& Briscoe, 2007: Szarvas, 2008: Malhotra,
Younesi, Gurulingappa, & Hofmann-Apitius,
2013; Zerva, Batista-Navarro, Day, & Ananiadou,
2017 Kilicoglu, Rosemblat, & Rindflesch,
2017) & 73] 718k == 714 S5 7THeE A

ojxH 7]Ee] AFES S TFA EY
Ade Tetsta, 54 Folu A7 A
FEAH B3AAS G840 7 e 4 gl
T2 RS AMdsly IHAE YTk
HZ AFE Chen, Song, Heo(2018) = £33
A o] BRES A8ty 27] T 2li
EZ VWO R 1 AR 7IHeRE g &
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Rizomilioti(2006) = Al 714 ©= 3HE 949

Q1 e, FopE, BN A2

o 1o
OO
%

(epistemic modality) & Eds= e =
TE AT s g =7o] U B
B dolg XL 9o FEHY =
wolMe 7P AL B8 dolrt 2@t
Hyland(1998) & Q18 gk w3lo] e} &

o ws

& 739 vlal o B2 hedging X7t
“cky 93tk Falahati(2006) &= ¢}, )3},
A et Ao A1) hedging XS AHEL
3, AP s Fdo] 7MY B hedges X
gt} Vold(2006) = Al 71A] 91ojel o, =
g0l lr29olojel F thE st g9l o
olgtz} o)gloll A hedge] Aol thek ]S
TRtk Joje} 2 g|o]ofrt oo H]

7e) Aol SWa] YepiA) ek,
NZ& A 2jo] WAR T A7} w2

Il M) 352 A4 0] B84/ o

S skt F23 clo] & & Sirk 1
Holll= B8l 7189 e e @
ol9] T ¥ WIEES Vo R 54 e
AuellA E= sk 99 1) 2 =
Ao Telligth & B3 "ol Te
B A g wE s woke] 544
g 2hshs A7 AREA skt

FAA B SHWhite & McCain, 1998: Uzun,
2002: Zhao & Strotmann, 2008: Liu, Hu, &
Wang, 2011: Astrom, 2007: Zhao & Zhang,
2011), AAEHHESHAn & Wu, 2011: Cambrosio,
Limoges, Courtial, & Laville, 1993: Rip &
Courtial, 1984: Song, Kim, Zhang, Ding, &
Chambers, 2014) 53 72+ 54 Sht #ofe
E59) WSS selsbt AT 9GS 243
£ 71220 AIHog FA &Y do] #
(Callon, Law, & Rip, 1986: Ding, Chowdhury,
& Foo, 2001: Cobo, Lopez-Herrera, Herrera-
Viedma, & Herrera, 2011: Milojevi¢, Sugimoto,
Yan, & Ding, 2011), 541 218 4(Culnan, 1986,
1987 Chen, 2006: Pilkington & Meredith,
2009), A=k FA] 18 4 (White & McCain,
1998; Acedo & Casillas, 2005: Nerur, Rasheed,
& Natarajan, 2008; Zhao & Strotmann, 2008:
Chen & Guan, 2011), A& 4 (Peters &
Van Raan, 1991: Astrom, 2007), 5= o]2{&
TTHES A AEate] 54 S 999 F
e etet A750] AUATHMalin & Carley,
2007; Chen & Guan, 2011 Chang & Huang,
2012: Heo & Song, 2013).
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Sk A=) v AlEEY] $ITHGriffiths &
Steyvers, 2004: Newman & Block, 2006 Jin,
Heo, Jeong, & Song, 2013: Song, Heo, & Lee,
2015: Liu, Omar, Liou, Chi, & Hsu, 2015:
Jeong, Heo, Kang, Yoon, & Song, 2016: Heo,
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%Eﬁ’:ai 739t
Steyvers & Griffiths, 2007). Z71¢] %4
£y pda 7|HE Blei, Ng, Jordan(2003)
o] LDA(Latent Dirichlet Allocation) E
ot} o] & LDA°] 23 RdS *g*ﬁ}
g-¢-at= el et H (hyper
parameter) a7} £¢] HIEH OB (A%, A
Ay, =7h 5ol wet gkl = vkl 71g et
of HgltolElE 7INte 2 WSl A £X
(dirichlet distribution) & @etst7] 918 DMR
(Dirichlet-Multinomial Regression) E¥ &
d o] Mimno2t McCallum 172kl J8)] A
OF ATtHMimno & McCallum, 2012). &
AFEoMe e ok 3 eletr] ¢
& A% veHolHE £ AFE0] $35]
A tHSong et al, 2014; Song, Heo, & Lee,
2015: Jeong et al, 2016).
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Friedman, Rindflesch, & Peterhn, 2006 Sebastlan,
Siew, & Orimaye, 2017) 8= UMLS®IA] A
FokE ouE ol gAY, ol /1E
o AEA FA 28 o] 7HelN 27
A AAE AFD 5 A B ol

A e B5el A ARE sk o

Sl rlr

=
HE7| 93l 71529 AAEE A+ 53 9H
Ao de] g85o 23 = 71 DMR
E¥ 2dE)(Mimno & McCallum, 2012)
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Uncertainty

Words
{
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XML Parsing
* PMID
¢ Title/Abstract
* Year
¥
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Predications
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¥
Negation
Detection
Cjoj5 A F &t ClolE 24
| UW dataset | | Statistics |
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3.1 Hiojg| +&

2 Aellxe At Aot A 9] 8
< TS XS sle A% PubMed
oA 19671 E-&H44] ©of(Chen, Song, & Heo,
2018) & Aejo = sfo] AlE 2= ST &
o7} 23E e 3 dHeol"HE FHA
G Axe] A4S gRlstar BAah7] Sl
Swek velezE gEE & glE 199045
2016374 % 27302 ZHAEE )
t} gt o2 EHA Tl ‘contradictory'oll Tt
2= “(contradictory[ Title/ Abstract]) AND
("1990" [Date - Publication]: “2016" [Date
- Publication]) "% 2t} F &4 dolH=
24894667101, dlolH =71& 26.1GBelth
‘Suspected” ©i7}F 1357057402 7MY =&
=5 AP O™, ‘misconstrues’ T171 19

Ao M we NESE AP0

3.2 XML mpa

PubMed 2] 3¢ XML#4]¢] &3 |
olH& 3¢ dWde FAIsH] sl vlolE
TEE VY T tig =2 F2e Agoldt
F298 A 2](Document Type Definition, DTD)
£ 710 HH tige] HleolE] Al
23k 71¥<el SAX(Simple API for XML) 3}
Mg Agste] XML 3HdS Faatadltt 2017
d 19 1¥9 #¢] MEDLINE/PubMed DTDE
719k0 2 2 45709] 22 (elements) 5 & AT
oAl Q34714 24391 (PMID), {PubDate),
(ArticleTitle), (Abstract), (AbstractText)

o U, S, 43 R 84 e S 22

Atk (PMID)= PubMed &390 35 21 z}o)
], (PubDate)= A'd &3 A%, (ArticleTitle)
£ Balo] A&, (Abstract) 2} {Abstract Text)+=

79 252 ongt

3.3 Semantic MEDLINE DB

SemMedDBE 3] 718ke] &jn] a4 =27
@ (semantic interpreter) 21 SemRep(Rindflesch
& Fiszman, 2003) < ©]-&-3}] PubMed$] A&
I} 2EO0RTE uH FojE FET H|olE
€ HfFSL e dlolgu o] o]t (Kilicoglu
et al, 2012). 9W|F &&= Hl5 FHo TR
2]#(National Library of Medicine, NLM) o]
A Algshs AYSt Eoke] 7k ol 5%
MIAAAZ g Aot 2EZA1 UMLS
(Unified Medical Language System) 2] #14] 4]
BA(UMLS knowledge sources) (Bodenreider,
2004) e =HE FZHoh UMLSE A4 JK1
& F el 9v)vk(semantics network) ¢4
a1 7RAlol it <m] 43 (semantic types)
I} AAE k] A4 (relationships) & <]}
N, WER] A8 2 (metathesaurus) A4 31
ZiA] it tiat 71E <] CUI(Concept Unique
Identifier) 7+ A ol=o] Stk on]4 woe= +
0]-A&0}-520)(S-P-0) 2] E&Etriple) T
Z2 FAE0] Utk Foiok FAo] 442 HERA]
2#2 7\ (metathesaurus concepts) &2 T4
=, sol= onge] A F-3(relation type)
I} g gict

SemMedDB& A €]}t of o] A4 dAS
Fahet] Tos T A4 A (knowledge

resource) & LA 212™, PubMed (26,700,000



79 74, 20169 12€ 31 7]5) ZHE oF
89,200,000719] oJw]d &ofo] tigt YHE &
st ik

el 7FE 22 ¥R Semmed VER30
S Ag319om, HlolEe & 57)& CITATIONS,
GENERIC_CONCEPT, PREDICATION,
PREDICATION_AUX, SENTENCEZ 4

1l Sl o) § & 27 F2 3 Ao
2 PREDICATIONS.Z Z 12719 &
el 95

Z, 3¢ PMIDE 7|¥HeE SemMedDB
©] PREDICATION H|o| 8¢l A7d JHES
%=t} PREDICATION® EAah= EFA—E—
TZE 7THE IF T = F 1768, 7577&3

2 R B2 71% wES AXF 2
7 4 7,023,38001H, AAA 0= 11,520,923
719 om| &of wi] Azt VRt & A7)
Bl Q83 7717 AEQ SUBJECT NAME,
SUBJECT_SEMTYPE, PREDICATE,
OBJECT _NAME, OBJECT _SEMTYPE, PMID,
SENTENCE ID¢] AHE FZ3 )

SemMedDB "% Az} FoMz BA
TolE 2otele w39 545 FRlsk] Sk
SENTENCE IDZ 7]uke 2 SENTENCE €l

olg9 AL BT FEI T BFHA] TS
el B4 749,120 thE SemMedDB
o] oA &of AE FEIINE o4 £
= Z 1,242,70473019 3 £ = 643,103
ot} AA dlole Hee] en|F & Az
T B dolE ﬂf}fﬁ}% oA %ol 4
7 2R BlE 10.79%©1th

-

¢

Nr}L

3.4 Negation Detection

l

[¢]

A ti/de] He B4 ool Hloly J
e st 7] s 7 Wl B
Gl E 7EC 2 A 38 (negation) o] EA)
5 SRlskich 2] 7|9ke] 748 3 o
negation detection) 71" % 9/d(clinical)
ZERRH B4 383 gRlahr] &l et
} Zi?l &7 2]Z2] NegEx(Chapman et
= A&k
d 3230 AJEiEnt op
Er%} HH 9 AE1 AZH (temporality) 2} 7
FAe] 7Fssles TdE
Salti, Cooke, Xia, Wurfel(2009) 2] GenNegEx &
VE1ES 83tk GenNegEx v1.2914] 2,376
72 HI2E 4K negated: 491, affirmed: 1.885)
o sl A% H7He T 23 FAE 94%

o
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i

){/—\

[N jL
=
kel

Y 18

& 2K experiencer) &

94 .‘.1:._‘%_ Mh& Elr

B34 oyt x3E B4 3 749,120
o] ¥ ZdS FIs] sl 271 AgE
NegEx Eg|A ©@ol& o833, ¥4 14
WA AFE 5441719 Fgo] w3
e 0021719 9uF EoZ FAE]
o Itk o] BHEL B3 Tojrt 23
oA B TolE 7|FoRE 74 X
ol I EABER AFHH R BEANE
ofmjslA] g71ell A thdell Al AlLlE ] 7]

Hole YHoE olFsigint

A% B4 o dels PR GE D3 2o
24 Hlole) el & £ 4 1768757710
o] 5 A WolZ T Hlolel 1<)
8 = 640,232710] 3L TR 743,679710]H,
ol That olmla Lol % 1233683701t
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£ 1) 2% slole Fg

aH = | 974 =9
dolel Je | 1,768,757 | 7,023,380| 11,520,923

=344
Hlole A

712 dlele 3| 1,701,959 | 6,279,701 | 10,287,240

640232 743679| 1,233,683

3.5 DMR Ex| zH

(% 2)+= LDA 249 (Blei, Ng, & Jordan,
2003) < Tej=lake Zolck LDAS] 712 7Fe
|59 HEE FAHE 7t EYx] E¥E 7F
H E%Hrandom mixture) 2% F&E0] +

Ao R Hrk Nxklo] WEol|x g& #3
Vb o) 712 AZ2)(gibbs sampling) < 2]

, AMEH 71Ee] meE Al 7EA S HE
7RIt sy o9t B Ao S gl 9t
E}Um* 1M IZHAE sk HAolA &
W AIZET O v gEe] HEyE 7 £
nhoh gk WA AEE Ao R 29k w o
of g MFEE 7} £ W] 7} dofritt
o M AZHET M2 w39 7H-’F°]U1 N

(EE
)
;rlr o
flf

[o O(Eﬁ i
o]

el &3 Tolo] sty 6% el F
A o, 2= 3G Tolrt &3 FAE
nEt) as 39 FA BEE sk et
nElelH, B FAQ] do REE -
sEEE BE 7F 012 00012 A3 o
#ol 1o 7MIAsE w3ol B2 FA7F X
e, FA B W’M 3= Aol
= o @] wE #S3te 29 e A
FA TEE GulolEstY 7P A9t 2k

FA e}

o
Zrohfjo] #A) 9 (latent) F3E
1

FAE o] BXE FE3

°

fi8

-

(gl 2) LDA =&

DMR E¥ Rd(Mimno & McCallum, 2012)
8 _mw £AE (29 37 2} (29 2ol
A B gl ZARG AehE o £ &
o AU, F stelE ko A2
g Witk x e olEel, M Ha
o wEW} o) ATFEEE mEE vehol
B8 sheleEE 74 15 Tsk g ole o)
S Fol W T x F A9le] 98 £8g &
Stk pE BolAHAe] e sy B
S 49 et 2l 4 e 2
o) FolT), $4 FAMEE viE olEe] £
9 o} REE FEHT, c}~° 2 200

(1% 3) DMR 24

=, LDA S} Aol 2 N7k A #329l
F= PRI E Hof 9] FA 29 Y= WA

o, $4 204 ol wk FEEY. B2 )5
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AHE-E HlEH o]
o]59] JHoE FHh
D+ PMID, WEHo|H=
= OJH|F &ofo] Folel EAo] A
o7 AA HAIES Hphrase)
B2 FAE] Qo shte] JRAE <14

7] &l &9 (white space)S AE2Fo(*
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A
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2 WsIgn 8 o) T3 Fol A} %
#ol A PUOE TR WA ULS ¥
PMIDE 71302 59 #49 3 53 &

T Z38ith DMR EY Fdgo] 95 HHo]
A= (G 2)9F 22t PMID ‘19542758 9] &3t
Ar= 200930 3 Aol A Klinefelter's
Syndrome' ¢} ‘Boys' 7§A17} &33)th PMID
'15982456' 2] 20051 AT F A
= wHe JHAZE E2ET

g 2o g8 S5 TS A+ 199
(£ 2) DVR £% 22| izt M= oA
PMID | Year Entities
19542758 | 2009 |Klinefelter's_Syndrome Boys
2031881 | 1991 |Excision Therapeutic_procedure
Embryo House_mice
15982456 | 2005 | Encounter_due_to_In_vitro_fert
ilization Human

DMR A& #}91o] *j2](Natural Language
Processing, NLP)¢} #& &7F(document
classification), S8 2HY 5 A} 7]9ke] ot
& 71A F =75 AlFshe MALLET
(MAchine Learning for LanguagE Toolkit)

H=

=

o

o] By Fd-S o] &g thMcCallum, 2002).
B9 e 2002 AT, A=

342 onsl= o|Hd o)A (iteration) < 1000,
54 EYEo] tE EFE vE o $AlEkE
£ x8a7] Slsl 2dlo] dlolEel] AeH({it) 1A
stol7] sErHE A skeh= Qe (interval)
10002 ARy,

L

o] B = 7436797102 A
Al #49] 1059% 5 AR e, B34 o
g xFelA| de w4 6,279,701 7102
89.41%°]t}, Bgk 7t 7ol 4 SemMedDBE
53 FE3 quH oo = B ©
o19] Hlolel Hgte] 1,233.68374 22 10.71%.
34 TolE XA g vlolH H el

10,287,240712. 2 89.29%5 *FAgHt} SemMed



200 ARAFIA A36A A1z 2019

DBEFH FZ3F AA 11,520,92372] A <]
8 WAL oA £ojo] B8 g9lg] 9
8 7t Aeojst HH o] W4} v &S F9l
ok

(E 3 RI= 718k 239] 107189 71A A4
BE Jehdith & 156222749 A7 =3
gom MAE Folok HHE Jateted F
23,041,846 73] Hlw=srolt 1529] ©of9l Patients’
£ 2005H4 olAfe) WIES2 A Tefe) 877%
& A8 YA dofsd HE) 4953 =
o

CE 3) &9 1070 A HE

=9 7HA HE | HE(%)
1 |Patients 2,020,564 8.77
2 | Therapeutic procedure | 425,601 1.85
3 |Child 216,334 0.94
4 | Disease 195,592 0.85
5 | Woman 177,709 0.77
6 |Human 177,186 0.77
7 | Cells 160,376 0.7
8 | Malignant Neoplasms 106,337 0.46
9 |Rattus norvegicus 104,120 0.45
10 | Neoplasm 103,994 0.45

FAR= 11520923719 dlolefoll A 62712] T
& A fol ZFIE (X HE 391 1071¢]
A FEES JepIth 34 £38 'PROCESS_OF
7F A HolE9] 22.82%5 X3k

ZF QA e S on S (E 5k 3
E}. ek on] §32 & 13370l F

= 23.041,8467¢]t}, ‘Human'o] 155912 1
EMOD# AA A om F39] 13%E AHA
ok

Uz

(4 | 1070 A 7 ME
=9 M 3 W% | HE(%)
1 |PROCESS_OF 2,628,529 22.82
2 |LOCATION_OF 1,643,974 14.27
3 |PART_OF 1,237,617 10.74
4 |TREATS 1,176,844 10.21
5 |ISA 841,408 7.3
6 |AFFECTS 516,480 4.48
7 |USES 495,823 4.3
8 |COEXISTS_WITH 483,557 4.2
9 |INTERACTS_WITH 312,521 2.71
10 |CAUSES 308,078 2.67
CE 5 29 1070 7HA 20 7 M=
=9 HA Jn 4 He | HE(%)
1 |Human 2,994,615 13
2 | Disease or Syndrome | 2,815,994 12.22
Nucleic Acid,
3 |Nucleoside, or 2,070,369 8.99
Nucleotide
Therapeutic or
4 Preventive Procedure 1499137 6.01
5 Body Part, Organ, or 1207647 524
Organ Component
6 | Neoplastic Process 1,154,228 5.01
7 | Gene or Genome 898,629 39
8 Pharmacologic 680547 205
Substance
9 |Cell 666,495 2.89
10 |Finding 615,097 2.67
ofu)d gole] AR % 11520923719) o

oJEfoll A 3,871,653719] _T’_-P]—'&]— 9]1:!]14'

AEE vehd E}. BE

= ‘patlents S X3kt Q)
O
L

A2l 2

=145

=°]7}

=°]

olulz &oj7} E2 o]
o} w3k 3A 59
= A9 A F30]



E

i)

o)
=

o,

=

'PROCESS _OF' & #4%] Sith. 18] Sag

719k Sheba 24 9] F8dY e B

3 A+ 201

CE Ty 481 1070 7HA 4 HE

ouA Lo 28219377102 HA| HlolH < 29 e A2 wT | 88(%)
[R=N 3l :
24%Z A, | |Patients | LDerapeutic | s3q0 |09
procedure
2 | Disease Patients 21,863 0.19
(G 6y &9 1070 2J0jd =0 ME Operative
3 | Surgical Patients 20,350 0.18
9 on & & (S-P-0) e H&(%) Procedures
Therapeutic procedure 4 | Patients Symptoms | 16,877 0.15
1 . 24,081 0.21 -
TREATS Patients 5 Malignant Patients 13.677 012
Disease PROCESS_OF Neoplasms
2| batients 20,930 0.18 6 | Excision Patients 12,505 0.11
. ; 7 |Lesion Patients 12,367 0.11
Operative Surgical 5 Diabeti Patient 10.960 01
3 | Procedures TREATS 18259 | 016 fabetic auents : :
. 9 | Neoplasm Patients 10,919 0.09
Patients
— 10 | Complication |Patients 10,372 0.09
ymptoms
1 PROCESS_OF Patients 16.347 0.14
Malignant Neoplasms =
4.2 SSHAIM H|0|E Zlgte| g
% |PROCESS_OF Patients | 00| 01 EI7=II°E" <, tl B Eeel =
. A7 24
6 ;ezlzit PROCESS.OF 1 yoops | 011
= B30 o) 7k Aot x)2le) AALA
7 Excision TREATS 11.296 01 L )
Patients : : W3} ol vlefslr] 2l Ax 719 BohaA]
g |Diabetic PROCESS OF | oo 01 o] dlolE] H§e] §AS AuEgith (E 1D
Patiens | o] #% vlole] FRNM A dolElt A
g | eorlsm PROESOF) g0 | 000 B RS 9RAG 249 2gOR T
| Sctwophren T Sl EE el Wk ol s #
PROCESS_OF Patients ’ ’ doly JA3e EAE 2=39ich

ofm|A &ofe] F /Al Foje} FAo] e
NETE AES 23 G D3 2 7 AA
= Yl AR AEsle] T3S ke
f o g AL ‘Patients' 9 “Therapeutic
procedure’ #4o] 33,3783 &35t 0.29% = 7}
=& WIS HES AP vk 13] &
&3k FhA A2 2,034,89640. 2 A vlolE 2
17.66% %5 A1tk

SemMedDB9] ¢]v]& £ol& 7ukez 7
A dlole FelA B8 Tl dlofg Hg
o] A ¥ W9l HES ERIsIeH &
Shald o] dlofe] ekl Axd 9 kst

HE-2 (F 83 (1Y 49} 7}, e 53
TZ AEEAN 2 A3 SemMedDBE F
=¥ gu)F ol T 5 7NECRE I5H]
7F Fojg Aoty &, g FdlA B



202 ARAFIA A36A A1z 2019

(# 8) A4 HojH &t

A= A Holg A =] ol HolH AR B &(%)
1990 146,981 20,184 1373
1991 156,500 21,512 13.75
1992 173,659 22,641 13.04
1993 188,008 24,407 12.98
1994 203,614 25429 12.49
1995 226,089 27,743 12.27
1996 246,997 29,283 11.86
1997 265,898 30,516 1148
1998 284,662 32,698 11.49
1999 299,565 34,395 11438
2000 329,418 36,702 11.14
2001 338,473 37,357 11.04
2002 354,233 39,284 11.09
2003 379,794 42,197 11.11
2004 407,665 45,014 11.04
2005 431,915 47 481 10.99
2006 455,079 49,898 10.96
2007 475413 51,610 10.86
2008 502,736 54,294 10.80
2009 527,326 56,487 10.71
2010 563,628 58,725 10.42
2011 606,280 62,191 10.26
2012 673,008 68,139 10.12
2013 730,240 72,648 9.95
2014 776,431 74771 9.63
2015 816,731 78,623 9.63
2016 850,843 79,540 9.35
A 11,411,186 1,223,769 10.72

(& 89 AxH oy Fgte] FxA & 1990390 13.73%°014 2016'A 9.35%71A] 2|4
olg 4= gl%o] & 114111864 3 10,187,417 2o 7 71a3l= JEls Btk
71(89.28%) o] £ Tolrt 23 A] e
tlol8 A} 1,223,76971(10.72%) ©] £+

ol clal zdqal 2
3 gl HolE WFHe.2 AT, F Ho)e 4.3 DMR £ 282 2u =5
1

A% 25 A7) 320 g} dol Aol 431 =% 292 A3 ¥4
Z7heke FAZ Bt (19 HE A 2394 gol Holge] &3 AAZe] 54

=]
=
A dol doly e vies yerin = HEs d9nr7] fle) SemMedDBE &3l



EY 293 7l

15.00%
1373%
1400% —-

13.00%
12.00%
11.00%
10.00%
9.00%
8.00%

oo— NS M WO o0 o o —

Ch G G G G O O O G O O O

O O O O O O O OO OO

—————————— &~ M

A8 4y Azd Zstald

A F g Eﬂc’ﬂ‘”} =4 3&
= FABISITE (F 1002 E
N Egg ek AIES] W
Wk 435709 2 7HA —539‘4 oY &g
3470¢] 7A A Holt}. ‘patients' <} ‘disease’ 7N
A7t 5 133 2dst 7P =2 £9E 2A

gk

432 9x¥ ¥3 E3¥ g5 B4
E3AA to]E T3 A7 B

. " - .
HEHA A 2le] B 5 #3 AT 203
935%
Lo I e L Y= T e S o T e T e Y T L T Y.
Lo T e T O R s s s S s
Lo I e v N v R R e R e B s A w  w |
Lo I o B B B B B B o B I B I I I I - |

=
=
o
a
it
i_,,
oot 4
2

e
23} 201619) 7t =5
£ AR A9 o) B9 E 147 =5o] 2016
dol o A4S ghe b F Qe B9 ¥

E gel Aolol tha % 207 =He] B
01255 ehieh a& HlOlEH Az

A Aol

!

P

=]
X

£

Oll
—|—‘

et

Y
4

N
1o, Mo
[ =AY

=5

:
SOy

_>|4_14

o

&
)
Ny

N R
g
2k

k&

o] Ae7} A=
sl Wt
Az} Zrk=
o] Ro|7} A Ao 7 P
shal o] M3yt AL Ao 2 a4
HERD

03355 E¥ 13(neurons) 2] 0.2557}%

H 1o M ®
m{u:

wl=*1
HN

EY 9(parkinson_disease

10 bode

~

0.
T},

o



204 ARFALE3|A] A36E A1E 2019
(E 9 200 Exio| A2 57 JhA E4 Zdal Zut
Topic 1 Topic 2 Topic 3 Topic 4 Topic 5
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patients child proteins patients persons™
giiiilve,surglcal,p TOCC | infant* cells infection® individual
malignant_neoplasms adult ervk® disease obesity™
therapeutic_procedure infant_newborn amino_acids® tuberculosis™ diabetes™®
excision™ disease enzymes” pneumonia® elderly™
Topic 6 Topic 7 Topic 8 Topic 9 Topic 10
antipsychotic gene neoplasm parkinson__disease | pregnancy
patients cells neoplasm patients woman
atypical_antipsychotic* |interleukin® lesion disease male_population_group
antipsychotic_agents® human malignant_neoplasms syndrome patients
schizophrenia® cd* breast™® parkinson_disease® | unexplained._infertility*
therapeutic_procedure | tp* lung® family lipids
Topic 11 Topic 12 Topic 13 Topic 14 Topic 15
myocardial_infarction carcinogens neurons biopsy autoimmune_diseases
patients human rattus_norvegicus patients patients
coronary_arteriosclerosis® | rattus_norvegicus neurons™ diagnosis disease
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_imaging
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myocardial_infarction®  |liver human biopsy* antibodies™®
Topic 16 Topic 17 Topic 18 Topic 19 Topic 20
wounds_and_injuries crohns_disease therapeutic_procedure DNA and RNA epilepsy
patients patients therapeutic_procedure disease epilepsy™
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(E 10) £ 292 23 HH HE
=9 7N LIRS =9 WA LIRS
1 patients 13 18 woman 3
2 disease 13 19 rattus_norvegicus 3
3 human 10 20 male_population_group 3
4 therapeutic_procedure 9 21 genes 3
5 cells 6 22 mus 3
6 complication 6 23 brain 3
7 operative_surgical procedures 5 24 lung 3
8 symptoms 5 25 liver 3
9 syndrome 5 26 biopsy 3
10 child 4 21 consensus_sequence 3
11 individual 4 28 fever 3
12 lesion 4 29 asthma 3
13 diagnosis 4 30 pathogenesis 3
14 malignant_neoplasms 4 31 dementia 3
15 adult 4 32 rheumatoid_arthritis 3
16 proteins 3 33 house_mice 3
17 neoplasm 3 34 management_procedure 3
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