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AEFA o)Al HolE 4
3 Aol Bg BaEw ok 53 19 )
LB A 277k SR, B9 A 42 A AR 7}
o 29108 A5 .

Y APAAEAE AUE A AE T o) 98ol 4 - FRSE A 4
TS w23 ek old wek A W AH FA FE A Alele o 9714
N4 2ARAA ] AR BT ole)F AR WA ol fr AALL oR
7h f7bEel I Al F1se] Al F VLR AEEo] Qs A, oA 1A Ay
A3k ol AEA A4 B T EAA WRBT. o] Axe Y3 TA
M TPs e sty 0% ARA ARl B3 gewAY A5 A% e
33 Yhge] ATHE FNAE Aok agloE AEHh

DPBAHB) S B A A TEE AT BHSEA, Al
AR AT BAHOR BelH D ARAATAT g 3 9Uo] FEHE B A
AL As 9 A ASS Y Uigel A e AAsdeh vzl
COVID19 th& Fo) 23Aae T3¢ A =UEe] F840] Halsgio,
3y 5 FA A PR Q) A Huole Aokl EAgh

84 7 o] Z=A|FT.
99 o5 agndw A7 AEe B4 A ARl 49 5 olF
Aol o2 AR A ﬁ—cﬂw FUAOR F243p) olef P27} A%E 9

oldel AEE ARUANEA A4 Bo] AuF AAE AR B F SN
AN ArHone A 7 Zesh AAe @A ICD11 A3 nie BF
AA A el A&HT glom, N&F - BFAR Aol tF JF HIE )
st itk Aoz : ey T 54 AR t@ A%5F B4 ATl a7Hw
ot da BA WAL olel@ Faol 223 thedy] ojele Fxolth wet
A 7129 T ZN RRAATLZE Welshs A A BAH R hgs] o
Hem, A A8 Ak Bz F_Ei}é} —’,‘— 9}11:— /‘Hi—i— o 1—/\10] g_:rLQq n
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H3&

AZAASH Al HE MY HE

H1E L APLRAAEA 2H HAp 5T
1. A7 7|2

_‘fL
:fL
SAH oz 38 gty 1 oz 20231 =T ElolHATFY(T BAMNEY)0NA
ge  RIFAS FAEF Asst g AL AT & AGAIRAL T EEFERAR)

2 T8 AE ez HdAstd, 7|E s AzEHe dAE B
WHES HE 7hsAde A5 oE HESINL

i o
)

4

S

2 o2

Y i lo

(KCD-g)oll we& dA!

=), 3
sto]  APRITA ] A" ARl ARE JHZeR Flal, IFEFAARIEF
= 2=
KM-BERTS &-&3}9+=d, KM-BERTE dt=9o] o5 E=wQle] £3}% BERT 7|4t

A ddolmheA, ostid A= 9 74 )¢ Bl o eunt o] 2aw
oF 19] 1H6MT 7)o] Bl o] Fojzl o] WRAE s|Mko 9T Foiof dlojH

Al
Y
=4S 2 Mg 5 Y= 358 zlo] EHolck

ARATANME AAFLJTA A8 HEAA AdsHe tte YPAEE 283t
S

Al 5% A8S A3t 24 e 2021~20221 8 AFERITHA 693,587 0|, 24
AR B ke ¥t ERAAE g&EF 2271, SEF 26770, 287 2,0857,

57 125037000 °o|2+ gFAQl 725 IE L33t

ol AMFARJEAIT T2 A EAC vld BEF &5 47 ule 21, 37 A
7} e EAlske F2A EAS wEE Zloltk 712AEE 283 vlolH Fd5L A
BRIGA ] AFRAQ] 57 A, AFRRITA A AR, BBARE BHEE 8 AL
& FE3HTE Bl H S ot 2ol 37HAE Uro] FallEkith



D BAAE BeE YAkl M
ARIBAL A8 57 ARl AERoE QlgAel dad AAkls, A
AeA g a%xw}xl B AUANEA AF QAL stk of v
BE YPARE BEA G A AT WAL Dbt A ASE 5

2E Jmom e ol

Of

\5
A4 el we 528 ARAAEA Y AAAT AFAS
o s Asbskel AA8E AT, % VAR 24 old A 4 A

o AYEE 24T wdolth T ZJEART} ISl AR AR A

@ AEA 71" G A Bl

AFSRIRA Ol Z1AEE 570 APl Aol AkdolE KCD-§(ICD-10) &2 =38}
sk Ae vty b Adofol tha v olES 283 W]l 71E B4
7 RAFAFTOZE §of W HeolEH KCD-S(ICD-10)AH S 35 5 &% =5
ks e

2. Al 7|2t AMTRIQ & AY Aot

7F BRAE BAE HF dARIF] Hlw

VAT QA A JEF Toks] fistel ARNAATE Shrste] UFA)
0

o] dSe AT ARITA o FHAEE &5t FAFA T
ARQLS BTk 2021 d APEATE 317,35671S S<5UlolE R o] &3le] 20221 4l
a1 306898719 HlolElE Bt ¥tk

71 A3 300 steps(=¢F 50 epoch)ollAl HZA o] EF Edo] SaHE As AT
T AT 2022 F3E ©°]El(306,89870) el theted A B7F FH A, 62.65% LA
k= Ae & g AL, oF 37.35% BE ARl thefiAl AbaAl/ QIR Qlal Wi
T4 HARE AS oz gt 4= 99l
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<#3-1> 2SXs2 =T AAR oF 2ut

Accuracy 0.6265
Weighed F1 0.5940 ( Precision 0.6029 / Recall 0.6265 )
Macro F1 0.1503 ( Precision 0.1739 / Recall 0.1560 )

Loss 1.8495

U BFAR HAFHA 2 A dARIA v

T2 A8AE7E BAAEA e Y AARIF stk 4 ARl AR
AA e G2 7IAE HEHE 8o ngH ol EE s M3e 7, WHOA 4%
ICD-10 vol2 AHAE 7|Hro 2 A5 A3ttt olgjg YA BAE Q1A Tol
28 JeA S5 AL uFEHolE HEE A3 YFRTE ALT & e A
ntel & 2 &

A AARIF HE dARIo] e A HolE(F 310,0347)E 5ol AMEEIL
H, AAE SEolEE HEORE AF dARI0]l ¥HEo]l We Adet Al £/
St 712RES S55atoth 352 270 steps(F 90 epoch)oll Al HA3} =, H7HE
I 9535%0 = ASETF yehgth o, &7 FEE AF AdE A 247
ATE AHEH JAFA 5 dFo] FHofg Fito] gtk HridolE oA 1,0267)
AE FF(Fl-score 0901412 Z=x& 2917)(E272, 17110, C740 )

E FF0%)9 Z= 4107H(1892, A1830, R578 5)& Ebgth
7] WH, S.&4%E, M2 AAR%, HEAZSY A5 28 +
3 0.4, 24 2 A7) A3k Fdezow

Q
102 Uehgth o2 Eaje] AR AWEE weAl uze] Wad

il

o
IS
=]

LN

QEFYE AL 1811672 &5/ HZ/97} HolHAEY BEI BeZ Z
O5ds & 4 e, dHolg 471 B35 NER 459

5 g
wol £5 Bo) e 29 A dole Szl Pasik

<H3-2> 2SXs9 FHE AAY oF ZAut

Accuracy 0.9535
Weighed F1 0.9516 ( Precision 0.9510 / Recall 0.9535 )
Macro F1 0.4996 ( Precision 0.5104 / Recall 0.5119 )

Loss 0.3506




<1%3-1> ICD-10 CH&

fu

100

cl.
-

o AFERIEA 71" 9 APEE Wl

AFRREAM S FFE 71" APl ICD-10 ZE3 A= TR 5T §o
ulg Blo] &S HlwstgTt Ss5ulolHE ICD-10 ZEB2E} I7HHo]E A oA ALS
=AU & wF HolES ZE3IATh ATl Z1AE 9 ARl AdeE
Fesdt A7E vud A4¥, vARY EF 29 1,550 steps(=2F 50 epoch)ell Al
HHow dgo]l He & & ATk BT JPE ARFEERY AT AYgEE
7951%% tha $& FEo] eyt &, Macro F1 M7t 09252 vwi$- Eo} <%

g0l ESE X F Utk

=]
=]

o
o

B
[=]

~
o

O

<#3-3> ASX|s2 /g MTRQ ICD-10 ZE 0|5 21t

Accuracy 0.7951
Weighed F1 0.7741 ( Precision 0.8512 / Recall 0.7951 )
Macro F1 0.9250 ( Precision 0.9346 / Recall 0.9589 )
3. A8X|s 2R 749
WEHOE AFATo] AUASA 4 AN 2F7E WY F ' FIL 3
ZHA oIt A, AFgRIEA ] £3] Uehue Sl thetd JdeATol E5< 24T
S olth olg So] WA AS Tk AURle Ane yehte S0 A
Aol €3] 7145 = HHlolth. dE &0 HEF, AF4H, HHol ARG &
ol 71AE 7% Ma6.SI(7IEt AEA AFHHLE EFH ok o= =5k Wi
SHA| ShaE MA6.9(AIEHS 954 AFHF) o2 LRI
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A, A AR Al g Shsr wFoR Ao AwA e} #ud e Fvt
LA g S0 B AR A E48(WF TS T AAEE
Fu)E EFHk Fole B8 El4(FH TS U6 ¥ AAEHY] g

)z IEAso] S8kt
AR, ARG Aldojol] et olsf7h F57E 739
[¢]

ArgRgA el s P olztal 71" s el Hidk EEoR Q5.0(E R
NEE ZFHAF sk A2 Ql4HeY HsY T4 AH2 BRI o9k &
< AHlle AL SgHolE Y Wk £ A oEste 5HCE Qs AfA] &

H JRME LERV AT  dee HolE

ofFH, A9l A HHF A 2 ATBAC] thF FHH G
AL Al 7 ABe] Fa A%E SR et ek

M | s&dolg U= =T HItHolE| | YX|E |WeighedMacro F1
) (H| LY A F1
1 APZEITEA | AFRHEIEEA flALQ! A= ARl | 06265 | 0.5940 | 0.1503
AMLRQIAE | AR | (1CD-102E) (H™XE
IALQI = Heh
HYRR
Het ARl
2 APRRITEA, | AFREEITEA E ARl ARl | 09535 | 0.9516 | 0.4996
ARIOIAE | AFRIOL | (ICD-102E) | (A TITEA)
(HHAE 2ot Iac
ME ARQI0|
st A2
3 200 g APLRITEA AL T ALY 7| &84 0.7951 | 0.7741 | 0.9250
HO|E, ICD-10 | ¥&lol &5 | {QiAE At
ACFAE (ICD-10)

ole] MAATE ARAASA ] Al 7|5t BF PE2e Hedd, AP o
Aol A U F% ol BF /PsAS AZHoE IEGTE WA oot 9
o O AT et AATA Y gud g g, 994 A4S 5
% W9 Y, HEF HaEdMe] kR AR . A 9Fe9 5 MRS gu &
%, ICD11 A% o8 5 TRolnx] 259 39, old @ A FdolAs )
A Thrg HlolE] YA FuelEe BEF Hool 2N o), ) A e

=
= BAE] i3 L 7ike AlS.
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H2E 2| APURQUEA &H HAp 5T
1. AFLZEITEA 7|8F ICD-10 A5 A ES}

Duarte et al.(2018)& XEFZ HAFIH(DGCS)S AFEAHRAZE(SICO) 52
AFREEA, 44 B A (clinical bulletin), Przé Huxel Are~Ez2RE ICD-10 9

A9l IEE ABoT BRI AFAAT RIS AL

ZaRZME AL SICO AMBRITAME A F4om A&, AFgRIEA
o] Part I[(AFHARI~AARIS QI3 Abg, o 47] =)} Part (7] WBH), 182
UFRA e} B Huxe] AFH2ES AL AT7F FAYoR ICD10 =5 F
o3t o] 2] AW Hlgo] Fal AlRto] AQgE o], 1'dA] APALRS] Al of
o] £8%= Zloz HuHUTH

mdlo] FxE 9t Y, 28 P AlCIE &8 FYl(bi-directional Gated
Recurrent Units, GRU), 417 o€l (neural attention)= 2%t ASH 4S540l
o} 194 (word-level) ol A& AFERIGA Y] 718 7A@ Of ©o] ARA2RE FE &

e At 29 (field-level) ol A= APBITA - PGARA] - B HuAe] &
FHE A Agste] dA fgY 2HE 4Est 2 @Al o' WAUERS 4

g3t 7ol 71oshkes Wojet uo JteAE FoEtgion, ol Fa Rdo o
N Ve Sust 29 Lo [CDA0 AER(fullcode) BRE 93 Az
2, BE FF EF7E AT AZEARX T Y UF A& EFE AT AR
T N2 T4, ICD-10 & IF A 3 (co-occurrence) FEE &&3 BT
38 F3l|(Non-negative Matrix Factorization, NMF) 7|8t 7}g%] 2718} 7]Wo] 2 &
ATk

AYell= 2013~20151d APGRITA 121,53671 9] A}%ﬂ%‘lwﬂ Ao} - F4k7] AP
< AHAS. S5 75% - B7F 5% = ] 7 AGES FAT 23, 1ICD10

o

O (chapter, 197} Z&:2) +F 89.2%, —s—ﬁ(émﬂ FH2) FF 812%, AEF
(full-code, 14187 ZeN2) FF 75.9%2 BEEE SASATE AA AE2] 56.6%
R8s Al E(chapter )3 <3A% & (hapter IX)ol A& Fl-score”}
96.4%, R2.8%° ©|2Fth. Ay EF7I(SVM) 7|8 #lo|xglz} Hwgh A3, Al
Tl SVMel A= 674% thv]l F 85%p 1094 A5 el FE1FA
ol 20161 AFALSE 86,0710tk 97 AIME diER 891% EF
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80.6%, MR BI%E A7t Aol ME s Aol fAHUT o] AFE F7b

UKL % % Sol HEAARAT, HPBAY, ASTAR - AP 5 54 AR

o WA Fo|Z A% BF ARWORE FAY 5 eL _w%s ow, o|g 7o,
A

2 X254 2R ZAARE AP A EHEe] A :

oyk & mde X257k /"}“Jﬁ‘\:_]r/ﬂoﬂ E:@}Hcﬂ AL tﬂ, gh=o] ek ARG
Aol Z1A) A gl go] A o S
FE)ol|419] macro-averaged Fl-score= 27.0%§, ‘ﬂJ_ F 2 ARl sk
ol A7 ok

3
2
N
N
o
N
N
(i
2
r;'ﬂ

W
ko
ot

X K
Mo

2. A8xt= 7|8k AtTEQA o

Al

AlS

71ASE RdS 79‘%_1’3}91‘4. 71 °u’2> L:rLOH’ﬂL /‘Pﬂ ofR= I
FAAQ APl Xéioﬂ A olde 297t “}0} AT
ofo] EA5IAT. © T
(observational ~ data)
ensemble) EA-E A|¢FsAATh

292 20t FxE AA I 194 712 g<7](base learner)E 2t4 EA| 2F
3]7l(Lasso Logistic Regression)?t THUJE H2H  MAl(Gradient Boosting
Machme)% Agstod, AE oF 5l F=o 8u F2 AN E, HEdd
o sEAAEAS, HE, sy =2, S g, 1Etddgh ol ik sd
A Z7hkg A=l 29 A WEL 857](meta-learner) = ©1E 71 S5719 dF A
8 dY g dol HF APTARIS WA, WY LH~E, GBM, XGBoostE
1m3te] AUROC 7122 H3 ¢ugEs Adsisich
e Jpdes = %‘ﬂzjz}i T BEITENHISNSC) 17474792 57}
Z8Eon, ofFigul Y AAFe] R E(AUSOM) 729,065 9] As2 9F HEFS
T th BE HolEHo ]——t OMOP & Eto|E|=e(CDM) o2 Helsto] &
Atttk 7 glolH 71 609 ol Abgd]l dlZe] Jukst AUROCE 09511, <)%
A% AUROCE 088872 UEFSTE Holrt Abddd BEI7E Qe vl 37) B+4t=
gl o] EH o] 2~(MDCD, MDCR, Optum DOD)oll 2d-g &35l APgUAS F43h=
2§ AEE AASAT. ORE S5 ol 81’4] T2 AP ZER @E
o} ICD-10 A&7 =2 Ul E7shs Ao 4o tar, ofF HIFolA
AUROC7} &gk & dloje] ¥4 3t old Al & dnts} IAE AR

ot r&

o]

g

—
)

H

jus)
El
ol i

il
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M

3. M=d MEZIE 7|8 oS B3 "E FE

2

AL AJAFA A FE T APe] A= ICD-10 ZERRS 2 A A< Fof oF
ol ofF =% HHs 4‘”&71 ofHgti= T2F WAL 7HKIth olol| mE} A
£9] A&y H2EoA oF HARE AH FEeHe Ado A 7v A7 14

7h AAT A 7 k= A

Ward et al.(2023)2 °F= FATHE-§ AFRHO APFEXITA E2EoX #o] &S
s APEshr] g AFskE 719 /A Q14 (Named Entity Recognition, NER) &
& Mttt 71E9 SU(Look-up) ElolE 71Nk ZA] W22 Alqft ofzolut oF
Aol th-&sk7] oAHa A&H Aol dastths dA7F AT

ATolME v= AE7IF k= g AP ZAAIAS] 2014~2019 APGRIEA]
814671 (EF = 955667H)= W& siith Rde PeF Adr] 719 HEYA-=
A% A BE(BILSTM-CRF) 725 Agstglon, £9d w2} $¢ dold t& o
B 28-S Fofste F A Rde vtk ¥7F A3 Flair 9WlE 719 2Eo]
Fl-scoret= 9.13% =, 7]& S4(Look-up) HlolEe] STAEHA &2 o] 28A
At AR AT F e FEY AsSs Bt

U o5 &agF v 7t oFF BF

Goodman-Meza et al.(2022)& AT - Mo B9 AMed E2EdA Hrpag
ARgel BAAF oS A ERSke Aol Ay - VAISE 2Ee A - ASEH
oo vl W 1070 JEA S A 20208 FRHE APTE 3543370 tIOE SHith

542 T dargFe] ofd verd WHES AAZoE nwdk Mo
% PO 2 TEIDF, GloVe 9= 9uld, CUI Yuld o] Al 71X A&
37, yolB o]z, WY EIYAE, XGBoost, K-ZTH
Z3std ZF o2l olxl BF dse
BRIt &7 e eylecls, dEhd, ¢xg, 7RI, w2gEE, =],
A e eols, Mok Sollon, MzrolAlde At thi-ie] oFEelA
A8 o] T BF 8% :
Aol Adel AgE =0T u dagls Ad9e] 453 <718 Assith
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4. XHe fldR

=
T

re
HI

Wang et al.(2023)2 7]=¢] A FAAGAE(CDO)7 +Fsh= =71 ZHAE B
TAZEINVDRS)ll 28 A AR As g2ERREH, 1479 AREE 24 a]l
(SDoH)# ¢ d A4 @%(Circumstance)iﬂr A7) (crisis) & AHs EFSh= Ado] A
EaS MEEiih o1 AR A 7103 Ao dvEs AY AR ek
oju|stH, f)7)= A A 27 ojdjo] LA 54 Abd(acute event) O = Ao HT.

NVDRSOl= W& - AAFHCME) ikl FARKLE) RaAe] Aed €2ET}
ZgEe] lom, 7 ARl tia] Al 7103 F& W ZdH] Stk ey
4% W] 20% o]l 2013 o] Follof FhE ] 1 o] HolEdle Yol F
Ho} glom, A9 Ide] HlEa A= EATT AFelM= 2003~201939) A4k
AR 267804718 g0, 7]1E SDoH 2EZA(SDoHO)E A wietel] Bl 234
20 Suicide-SDoHOE w34t o] L&A= 57/) Al&s A3 H4E ASHo=
T3 Aor, A A, /A A, FAA oHE, oFE 38, HE A
S 167 A4 W] i R 2ES ApEeich

=]

i 2E2 Ao mmRld] E3t8 AdEd Ao =9l BioBERT 7]Whe] Eadl~
v 2dS F839ch COME B9} LE RuAE A4ste Ygoz Agsi, 7
A8 W] EX) ARE tF golE &F WACE WAtk A Ve 5T
Waret striets AIRE wigte] ol gy EERE WRe] mdR Setgith 20139
o]% Ho|E|(1332547)E Bs5 - WUtoll E8star, 20131 o)A ©lo]E(103,3527) o=
2As Ay HEs wEd 97 WeE FASAG. WU 2dd A £R79
weighted AUCE 0.966(F1 0.837), 917] 72| weighted AUCE 0.942(F1 0.563)%,
A AR deks g Eox wEsks 97 &RV A% ER76 vlE] dEU 22 A

°F IRIFITE &7 &S 53 FA BAdA= ﬁxﬂ?—‘# FAE FHE 917] HlIgol
2007~2009 tHHA Al71oll FefulstAl s dEe] #AZE o], AA AA HEH
Ak 9171 7ke] AALGE Aol FRIF AT

O NVDRSO| Ag Gl2Exs vl=o] o - AR AAO 7|9 A EA, 9
AZ wAEY FHAseAATd BAV1EdE AR 729 714 Ao Aot
EAIT. 3 F(state)E EA3F B3 Aol wWE Fe HAF EA(HIL F1 0906 H
AYo} ~ HA F1 0.719 stetolydithe= gAI7F ATk



H3E HAATY AARY

FUe) HFATE ABAAEA Al 7|8 BR PEES H83el, 72 AR}
Azd B4 A A AAE Holel S WHOE BT & e FsHE A
ZHoz ANGTHE oM oot Itk 53] T HYATE AAEA Y
HHNE BEF BR AP T DAY JGN QY FF ol BF HsH
& SIS, Duarte et (U] HSUAY 2AL L2FL 37} 57 A5l
AA A gl AAZE AU ZA BEHT YUtk oHF e AFATE =
Q) WAls Folalof & He AN Bl Flelsig.

Ag]le] FAeE Bl Akl o3k AbER AR Fasith AFEQlEA
18,0007]ll E3h= Alwste ERAAE 7HAH, sd AgATodA 7HE 52 &
(B.3B5%)= H A AARIAS] Hlw HAFAAE, B ot 1,200 &
Fl-score’} 021 Z =7} 410709 2389 th+= %, Duarte et al.2] AlEF 4= macro
Fl-score7} 27.0%° IFTH= AL Tt sk 70 BAvto 2= 39 Aol 9
JAAE Atglol g 7 AGEE FE3] FHE] ofHt= S HoEth Y7 3
AAS e g AR DS sk,
olF feiAe IZES} RO AER Aes Bk MR FHTo] asith

A, APEREA RO EE HF AAR] S 724 AV Azt =
AaATe] APRAGM TS 535k Al2] oS AFE PAAT7IA] B HF A

A, AAAVEAE AL AR FEE ol A FaSAH, ARAQ
Q

L
rlr
>
o
o
ro
o
o
o
=2
bt
ol
ot
QL
X,
e
dn
i)
2
o
2
o

A3} Hlwdk Aol dA&0] 62.65%0] IHRT= %‘é%, ARG o 71 = A
AZEY A8 7% 59 7511?'_7} HARD Aol 4T e PSS EAED Kim
[e)

et al.(2021)> FFAFHOEZT FQ AU o S0] JFsde AF8IYom, OMOP
(DM= &% & A& 747k AT vt oS tido] 8t Apgdlle
2 A o], AEF T2 AR EFE AsiAe FPARS dA Mok &
& s Boh AdatA AAE et Atk

AR, ARG Pgatse] A FZeorE o] ol FEIL A<
2B YxEo gl ofE A A}Ubl 3¢ ICD-10 ZERFO2E FA41% o] o
oy ofE S sy offa, A AR Hfells AN ERE el 7
o APaS FAofaior AHAA &E Py gR¥ETh Ward et al(2023)3%
Goodman-Meza et al.(2022)2 M&d AFE7IFAA of= #d HRE FE3h= WY
22 719 AR O™, Wang et al.2023)& A A AEZRE ASlE A4
13} 9171 WE BioBERT 7|Who.2 Z7{ste] A& FQoo tfgste E47HA 4
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o} BAARE BT A YA dAZANE ) HPAT
S9T) ohed) ABATAC] 7AE AU ARE ol gsjo]
95h= 39S WHO ICDOIA Axst 728 #asjok 317 w=o,
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olE% NBAT Aol BAZ ko, ARRIGA Al Bne =
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L= e Ky

20240l A APTRTA = oF 3757 0%, 20241 AR 5(358,5697) 9 %
Ay Aol A AluRS 23 3ot } 291 KCD ZZgl 2H ©h9l9l
AFEZIEA ol 71 AA] ARl F2 oF 684% £E APRITA 1143 B 1.87)
29| Apgle] Z1A= A

o] T AHARI 1&W 7IAS A= AA A 51.7%5 A8 th vk
U A dubrbege] ARG E E ol AlRlo] Z|AlE o] 9lo] WA A Ao
A QlshgA ghero] Bad Aol Sk

g Zol 7] ARIe] Z1AE A= 2l AMREA F9] 893%= thH-E-S A5}
Row, 271 Well= 7.8%, 37 WEl= 21%, 470 ol 0.9% Atk

th. Z=3 d3 9 34

APRRIGA ] Z]1AlE g2 Adolrt e AgsiAl ZERE wAFHAEAE <
AR ARIARE Wi AFE BN Ad, dSARHSE sl v
A 6847 & F 5379 = 784% F=0]dtk
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<APYTEAM 15T FEY 5 7 /H], 202411>

a7l,0.6% 1 57 O| 4, 0.3%

370, 2.1%

shaAbE 0f,
78.4%

171, 89.3%

WHOAHo mtet AzIaA @& Zo) 1Re] Aler s14slolof Stk Teiut 24
2E 3 2o olg Aol AR At AA9 107%F AAs, ole FFA
41w MBE ol S 8 8208 A8, 2 olfE o 12 43 S
Fohe AU 2FS A BF FESHE Jlo] BAHOR Brkssh) ot



ol FxA A= 214% Dot ESHS KCD 32 ootk ¢ vo}
7t A d2AbHe] FEHo A ¥e ICD-11 AAldME ZE3 AA)7) ofEe A
Aotk 7]& ICD10 71F9 d2AL vid 73 - §FFHo] & ARJEZ, o5
ICD-11 7|22 AEA TS5t A2 43 dF FHo= 283t

2. 8 M HE

A ARl PR E BA o) wAlA APRRITA o Z]AE HRu-s -85}
of Mg AAE AP 9 AAS gt o] = AMBRITA o Z+F FPAR

A - AEst BAD HF dARIIE EEE idolth ARIEAdl 71"
O] APl & A AARIE AAshHE WS oA A2Aell A 7]ed vhe) o]
AA A7 FWHO) 2] ICD-10 #2H Aol wE)

Pz QAT B7FsT vrel lFollAs olA® APRITA AEEE 7Rk
B AT AARIS U2 AFARIEAIR XS W seuets 183 Aol
7kt o B SEHAl AAE AMSRIEA dg AR v Aol et ARgR
A RO RE APFARS Fw3] ] oHuE SAE SATE olo] oF
2052 PHARE F7tE AR HF RIS =S8k o

AR A7 AFE olafshr] fleliAl= WHOZE AN AARRL 7d st A 3o gk
olsf7} d sttt WHO= =A|A 02 AMGARIEA A9 7IEe dARIC R 43}
I glon, AFES et BRI AE: EE Y RS AEE F AT A

e Aofstal ek ol wE T4 A AARIS o= thet 2
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@ ARAom Aol o2/ F A% WA Anse) AgHo] B

4
(b) APA £4e Dol AT EE Zejo] 4

ob&# WHOE Al AAe] 84 B5e 34 wlm 7bs4 shue] Fa ook
ol ABAAEA A A F/PER old JFol} AANE HET A, 2 1
M7k BPsAE BA MEeIh makA YA ARS Aot FA oF
Azt et gelz AYY & Y FGol ohjel, WHO Aol 27k Ll
Zaysjojo} = WA Geolet T 4 glrk
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U A, HF dAR AR =

WHO Aol mhe} AAE 28 dARIS AFZITA FREks wigsieg, At
S5 S8a B3 HF ARl g} BTt HiFoE vtk AAE g At
A7} HE YARILS vlwe A3, A YA IFE J|FoTE= 3597 W = 1787
o] Ax|ste] A& 49.6% Tl LA

YA S EFAAEE A¥HRE, KCD 287 FF0AE)NH ¢x&
AFEA Q] AF7FQ 148E 7 7|0l As 758%,

{

< 67.3%,

A7) KCD teF(14e) 713
A 79T%ET ol BREEC AUAAR T4E FAW WFE BRE /HsH

o] xokA7] wWZolth
ol i FEdldzAt oF 20%9] Atdls LASHA Fen, olFd EdA=
AT = 7 AV @A A ristRg, APREA 28 SHo

<H4-1> HH AR X|F AR X HE, 20244
= A HH Lx| 2R UK | CHEF LA | 1045 LK

APERE =) 358,569 177,986 241,238 285,907 271,347

UX|Z (%) 100.0 496 67.3 79.7 75.8

A QARIT HE AARIY BYx] ke Askre] wel xo]E RYTth KCD
HeFiz dx A= ARy, ]( SEAE Ayt %52%2 7P BRI, HE ol
o] REHET He) 893% AFEA A% 882%= btk 22U v-Y(8lahe]
7% YA|Eo] AF o kAl ( A4ad Aol O(d4l, &4 4] d3hdAM =

REEREERCEAE

<J84-2> &Y Al 2T AALele] KCD Hz2FE
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o} 10435 FAZ Bl
2024\ APSAF = 71E 39 3070 AR 14T &7 71e9 YAES AWREY,
NEZ95.9%), FH(9B.7%), 1A 2EH91.0 7
gAde] dX &2 =i, FEALR5%), +FARL(10.8%), Z2UI9(17.8%) & AQAAF
[e)

2 B4 g A& ukth AW FollAe gxato|my(29.5%)7 b dg
(52.9%)°] LA]&o] GHA Uehstt

thet dx)guo R BAMuze ASwE DU ofe$ul, A EANH
AXE A 3 vlmslol Itk B4 AR 2 AARL JA AR 57}
we A%, A% AARIT AEE AR Frkete] I o] A Uerd F gloy,

A AR A A e AF AR 47E AolE BY F Yk ol
10438 257 7129 A & GA%S vasgc,

<H4-2> 10423 2FE MU = K| Z(AFEX = 4% 3071 AQl), 2024
Aatelol A Armxr T | €% AL;c';xr T %fl%
(®) (3) (%)
el 27X %2 54, 8= (R00-R99) 41,787 37,212 89.1
H3H (J12-)18) 30,103 28,804 95.7
@2 &g (160-169) 24,612 17,814 724
718, 7| 2x| 8 meol dMdE (C33-C34) 19,401 16,818 86.7
7|Ep MZE HE (126-151) 19,277 17,083 88.6
DoA™ X}off(At4f) (X60-X84) 14,872 4,550 30.6
SiEd MZE HE (120-125) 14,262 10,591 743
LX5I0|HE (G30) 12,223 3,610 29.5
LHX| oG AMEE (Re. C0O0-C97) 12,096 8,736 72.2
S (E10-E14) 11,064 8,088 73.1
b 7Y EEel b A E (C22) 10,432 7,035 67.4
L X| H = MAA S HE (N17-N98) 10,349 8,266 79.9
4%, A A 2ol dHMNME (C18-C21) 9,683 7,257 74.9
LA S 5AE ZE& (Re. J00-J98) 8,917 6,250 70.1
LIHX| MZAE ZEEt (Re. GO0-GI8) 8,493 5318 62.6
DHA At (110-113) 8,229 7,492 91.0
F o A gLlEE (C25) 8,190 7,052 86.1
7t E& (K70-K76) 7,787 4118 52.9
HZT (A40-A41) 7,730 7,411 95.9
2E J|Et 2 (Re. VO1-Y89, U12) 7,371 2,991 406
29| LM E (C16) 7,213 6,068 84.1
oo S| EE (J40-147) 6,348 3,987 62.8
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<H4-2> 1045 2FE MU = X S (AFERE = &2 3070 |&9Ql), 2024 H(A %)

Atatglol A J(\%*Xr T | YA l(k%*x} T %‘(;I)%
LIHX| 23HE Z$ (Re. KO0-K92) 6,320 4776 75.6
AL (VO1-V99) 3,451 371 10.8
FZLH9 (U07.1, U07.2, U10) 3,208 572 17.8
sl M LME (C50) 2,970 2,495 84.0
LEHX| H4A 5 HSZ0H (Re. FO1-F99) 2,946 2,330 79.1
SHAbF=Eh (W00-W19) 2,856 71 2.5
ol ddMdE (Co1) 2,839 1,926 67.8
H|=X|Zl 2lZZE (C82-C86) 2,343 1,490 63.6

10485 E7E AR = JAIG v A, HE AR VE B2 Y9XEes B
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4 & A RY, 557 A 7|et A A AR APEAE
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& Ago] e A A BAsHE FHFOE, AEITA ] HIHEHA 7]|A=7] o
o2 SAdch ARG AR ulo)e) 2HHIV) T 29 212} 164%, 17.9%0] &
of, AMRITA ARG R Y Ao YARIS AEsHA AAsks o dAt
o

r
Y

N

N
o
oX
mﬁ
o

ZEEIE e ERIE mu}. ol o] 43 —:%w 3 °ﬂ 9 9l
Y} ok Ao Mz

Aol maAo| e gt
JFoz Belth A avﬂg/é,w FER
5400 A/t BEHOE o] LojHol B

chek ThEe] QoA 90% o
254 go} 2t

45
AZF BA if?}%

ﬂ.l

>
N
2
[z
b <
N
X
de 3
rlo
e
=
b
10;
2
krt
e}
o2l
o
>
>
r [e]
o
<
i)
ox
o
o
=
12
o
il
N
X
T
Au)
L
v

olo HZF YARIe] Furl ApgAte %
%4, A °J/\P°J oBR= A ZF 313%= Hn
214%= EHHE YRR CE 7S u} NSAAAE A8 FolE AR



(N17~N19), =8A1s 2% Foll= AFA(I50)0] Bt o= APz
O ol S8l A ZAEHE A Bl del dARIe R a4 AW
Az s

B4 D AFPNE OE ARAUA T B A AR £7,2088)7h D

B3
2
ofl
b
of
I

LA AR FEE72E) R U BT ABAFE B F BEAQ B=sHoln
o WY YA AR 7E AT YA ] 308%e] IS ol HA 2 9
RN AT B AN A 57 AOEHE A5t BElo] Qi Ao nelt

SRS 4B Avnn, A% Ao F30 vek Aot terdg & 4 9k

S AFABL Y DR AR STt %R HaFREd ot
NAABE AR YA AR 7 AF DAL AR Fo
o H ols AHE AN o2 O 4 Ut HUY 4%
o 24 9 AF7 AATA ] W3] A5 Gtk

MAZES AFFANE 2 ANl AL HE UAR)
=

e

Ry

SA Jebstth 18 Ak ApRRIgA el £3] A e HEe
T A 662% FEOE AT} BA] it
A Eo A F tEHQ A 3F AL 584%E A ARl tig HE
=7t iAoz v UrE}kkD} AR 7t Rl o 5l gstxse] Ad, 2
AAE] A%, dAl - 24 9 297] AoeAE g AARIF HF ARG Aol
LAY F AT
AILAL 5o Arolgk gl Ae] Sflo s APEEE A AARD AR = 20,593
o2 HT AR AR 29,748%) 9 69.2% FEOIFTE ThL, FAIL(11.3%),
2H4.0%), A H23%), T5(7.8%), 3A(0.0%), 1 AH(30.7%) & AF-202 F
Fe= A k.

oA 1T BF 7120E AR £F W] skl ARG Huwre

APgARe] 58.9% Tl

p

il

tot AN oF

row A4 YARle AAs ARAAFAE FHT A9, AYE SR T2
Q1 @A Vehdth mebd AT Augo R AgEs 44 AAele] dAS

S A
ey, FAARE ZET A Sl AR dF AAE sk SIsiAE Al
7k Bz 24 Wil dieh A&7 dasith

fx

3. ZEY £Z7|EEFH7H

7h AR EA4 2 QARE
AAJAEAY AEE FEE HAstd ITEolEA I =T

—_

JH3

B
oN
ofd
L
o

27

F
o



GAETAN 2026-02

30

Aztelm, 2024 U7t AR J1FOR AR AR 35.9%

3

A= dsof Aoldo] wal, 2o AbgAtel o

e

a

Salths Holld APl Bk AgER 28 77 Ao o

A5 AAZE 7}

A7 A

ki

AE vefsh= bl

AR Az"eAE ARIERALS] 7547

o]

o

ARE AP AA

2, A

bl A7w

5]

3=

NAE A7e] ko] HiY

g &

FEE.

3]
=

et A

U A5 A 2 7+

-

O FA = B geyt 7)AE] QA

2t ol

il A Al

T
il

J)
A

A

NE3 ok 4

L
-
A

13t

9]

21y o] AY ‘x| 2] 2 (05) o

s Rz

5= 1
15l 7o) Q7] o)t

Ad, AW

o] Lt

3

s

o

o

1o
fol,

el A

T
il

A

Fo

[

TE7E A A

22!

o]

5

i, AER7F P =L 715 94 T

=

)A
22!

o

ol47 A

A

@A

33 el

| A A,

AR JA] AFAF 3595 ©

1
-

el

ARt 4

AAle] AF AA o

b

k)
yil

EIRE



weba A HA AGRY $27150) FPRUL o gt AL Bed 74
She Wole T2 WAL Utk AYRY $47153 ARG FRE FHHO
2 AA - BAste] AAE dZshs goo] Bashe, AFAS S dlZmFo|

4. AL HH

kT

7L BRAA 2 AN

ALY F=EFEHARIET A4 AL Aolg 9 AR 9)<l(External
causes of morbidity and mortality) ©]t}. &SI M= A¥ A7} o2} /oy AX
<= 2% 25A adldl os) BT ARG 5l Aolgke] Afle ot =4
of ol whet Abar, a1e)z Asf, M, o= mERIoR uHM, ARl wWEtMe

A AR, FE, 8, Y, 5 SO RRE.

ol e} ZAA| T (coroner) E= A Y(medical examiner) AEE 838hH= =7}l H
3 2Ab B AEIE AZHA ol 58], AP o] F AF FA e B AA AV
Ado] A= BF, ARG RI 2= AP Fa3E AFEARIS Fefslr] of

Hok

U PHzs 9%

olgdt IAE KByl flste] FTElolEA A BE 9 B EY] FAVIE,
THHAEGFAIATHY HA7E TS FRlste] APRlS B/ Q)
Aae APHAA 5HOoR 7|5H ASo|BERE R FJETE I
AR Ao 7o Mei FEe 71508 FA4E] Ak wakA o3 AAAL
5 A - A8 flsiAe ARIEFAR] 2ol Hasith

g & Bk AgEE AbgAle RAAEE oF 74007, AR 2 s EAe A
A EE oF 14800701t 11 F AEE FHO Bus A2E 7EAS SlE 24
£ Y 130042 Agteta JdEd], 1,3007 235t 7|2 52702 FIE
A4EA g Fo]A] BRFOFE AT 35T B o] AL AMEE HESN: 4F
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3L H e s APgo] SUVEIHA oFES] AES Hofstal, oF&F kel A
THE Al el AL ok AA FAARAAE FEY AG(Cl: Nz
gololA ), A& FEUAT), AEFH: BREY), S5(d: FEXA) o] &
ZIAE ] o F=EFHEHARIEFKCD) M2 HE&3t F=E FoAhr] HsiAE
st ARE AAstofop gty T3 oY FTFHRY =] Aol 7dside wWe
ICD-10 2 AFAS A4 we} 2874 F& %%oﬂ gk 45 E Fgstofof g
o} o]H3 == ARl tiek FZEsket AARRD AR AT HEAS AT

o] 275+= Aotk

& PR F27H54
oG N} 72ARS] B4

[e) =
= T
Agahe REe YPAE W AEY JRE AMFL 2

Astel st Aol
ohoEe A%y Ruel: 71E AU BF FRWY ofe AY 48e 5 4
A B WL BS F7h ARE TP o], Aol AP S Al 16E BE
T A5 AAATAL FY g A7 AL AL ZHAA FE P54l ddk



H22 +d YHE A 8587 X&

1. (2E1) APYTITEA 7|Xf AFQI ZEF}
7L 2d FF 9 A

B wdo B 7| A 2 ARIAL Zuke] ARl =3 ol A whys}
de Rohe 9slsly, &3 [CD-11 A4 ALS 93 7]&3 7uke njEss b
3 SZAbA mjF @ AolAA WA FHAL olF

] Qi o
Asks 2 4 B2 AAs

ICD-10 7% =d9] gh5ulolEE KCD-8 whAaE 9, 20231 AR5 A
A, FSA g AR BRE F8ate] FE3Th U olE = 2024 A
AFANA BAE KCD AU Z=E A3

5o FYE ARE 20239 AFERITA 654101701tk o] F AT 4A1F
3 ® AE(MTCHG CODE=4)%1 532044715 ShHlolEHE Ag3tgon, YA g
AT e WA E A grol ARIAI oz U wiAE oF 187%E o= A v}
S s A esth

ghEdlolE e T4 AuRY, ddepaR o] Folxl dHlolE|7} 513,60971(96.54%) 2
2 YRES A5, 27H ojde] sz TAE e 184357 (346%)° ATk
Helghd A59 RlFe A gout, F ) o) hie] EAskE B9 AMTEd
EASC S 730177}%1 A aslof stEg oFo] Bibde] A SRt

T3 S5AlRdE 29 NET) ZjOﬂ E73 317 d(longtail)] 261702 A
b o] 18.6%E AAGHATE ole AF I AR tE A 45 drIt T2
HALE AAGT YEE2ES] Hoj= FY(pR0) 71 F 3EZCE wie &S H
olH, W ETE 8ESE, VHENTE 15EE FTolth olv APETEA ] 7]AF
= ARIHo] dxbA oz 4 tho] ojyjo #e ETE AES HoFTh

mdo] B ke Al 5712 KCD FE=(Codel~Codeb)olH, ZE9| =4S 1183}
= w2k HE)g (predlction) & EAZ AASIE Wrlelolel= 20241 AFERITHA
68484170 XA AwE F83ICH, o] T AR s wWiAE A== 586687710k,

o=

r{m
e du

l‘_\.L
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<H4-3> AFYTICHA S5 H0|E 81 EItHOlE 49

T2 HAy Z3E £ SHEALE OjHE X2
a5 0| 0| E{ (2023 H) 654,101 532,04474
H7HH 0| E{ (2024 ) 684,84171 536,687 71

I, ICD-11 715 22 SFuolE7} fle du2 MR daats 75
Haset olo ICD-11 MMS 2023& 7|wto g A - 319 A5 Avlsty, =
3233 ICD-11 2 7C vl~E3Y3} [CD-103 ICD-119] 1173 Z=SL
A TdHEABE LIl S olEHE e

<H4-4> MMBFCHN 7|3 ALQl RCgt B M

T P 81250 B 7480
KCD-8 OFAHIHY, 2023 | 24 AMYRQASH
103 (KCD- =
ngmery |\ CTIOREKDD | Cigaicign, eEaE | 2D (KD AIRE)
T ICD-11 St=3E ORAH
2Rt _ICD-11 $F=RE O~ 2413 A|AE AfOIRE
(I2/AE0 o-11ZE | TG, Mms 2023, | 245 D SRS
A 8% Atz 27 0y 2

o 2 2d HE 5 4F

HA4y 8B Ao 2gk KELECTRAS} KoELECTRAE 8 $H g A4y
519loH, 37 KLUE/RoBERTaS %35l A%7 84 71548 Hla - AESIYTH

KcELECTRA= 22181 g23 dUias 7We g ARASsE dharo] <dojndz
T, Az}, e¥AL F HAY HAE Xg|d o] Stk wEhA AFEZITA
ZIAEE # vAE AR g2 ARIE ERd AEs E4S 7RI BE Y4Y
_ 2=

T3 A% WAL el Fe HiEodE BeHoE onE 3

KoELECTRAE= 72=¢} $17] & AAE dh=o] HFAE 7Moo si5H ALy

= |

domdg, FolAl F4le H2E Ao 43S 7tk KLUE/RoBERTax U=
dro] AR F5H RdE, gk Ao A FAdA e dess Kol
B 7Ry} A Sk @ FE Hgo] AthHoRE Erh B A3 thael APLRIThA
ARITE-S dRE EART gl vAZH EAS JHAEE, gubEll FolA F4l9]
AREE REET A Y "B E3ld 2dlo] A3t Ao ® dAdstrt



(

FREES FTPHO2 ARY A3, Sk 44, S R FEHE, YR 5
Ao A KcELECTRAS #HF 292 Agsitts 228 Uzt 2gu A4 =)
A% A5g wol7] Yala sieAre) WA} F4 AN we eHlng A4
o2 FYsioirh FHHOR SuARe FE A, A AR AW, P 0F 54

s HolE F24& iAste g wEdoEn Rds uEdlsioit

o BTz 9 G4aY

2 o7 H%F A9F KELECTRAZH ARARAE AZsie AL A T
BAE ol Foldith WA ABATAG] 7Y AR PiES] ofr|E sholste] 3}
Hel $ASE WEI2 ao, Jein of WS A902 Wies) BRS0l KD 2
= 77t o)) SPH O 0-1 Aole] HFERE A4kact

APERAAL AFH TEE VIS Aste] SURollup) PHT EE 2
SIStk o 71Me KCD ZEE ERA), FEREA), 44 =9 A dA=
Urof 2izke] Qulg MEE AHT F olE BYSE WAolth 0B Tl v
EAgo] HMEHAE HE o] oplet AYEFAAL Yokg AZH BRE wilo|
Soahes AA s,

a]%k(threshold)A *—i-ﬂéol *év | 2HAQA FFE vtk
E4a% I=vt 94 AdeEs 4 011%01 S7¥etal, HHHE AUAA 2
Ag 2ot AR G T dSo] FUkei
A7 AARE AAHT] Y5t 0.055E 0907HA] @Az WHEA 7= w%
Fstgon, 7 A E Xééh(accuracy)e 7102 vlwsteh. 1 Ay A
0504 71 958 F5e BA o5 HF A= AEsiod
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UA AFHE AJAE wlH GGMICHG_CODE=2)9] 23%d] @& dx &L 7]+
How AHERE ARER FEo FAALE BA-EEHSIUS 7FsAol JoBE, ofd gt
7 Aol 24 oFo] AE AFE ABAs] A
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= g9 FFEt= AR F 24 A == 24 B 9=
A Al FHFoE HAsae. F 2d sk d)
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b AHE 2R Eggos), F rdo 9FE FAd H

—— Ha AMYZITEM XSAY Zafe YRR
AZZH YA BEH =YX A = B EYX|
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ShEALA 536,687 9,177 7,385 13,133
A 121,393 119,759 132,532

ARINA Wi @A HA A5 oF 8L6%7F A thdel 23He §HA, 3=A}
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20244
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FES 223l HE FRLS = 132610tk
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A4 e APH A8 2S UK =% 08
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1 ZCH%H(OR FALSE ¥9) 132,53272| M& 74
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A=FALSE, n=121,393 B=FALSE, n=119,759

A=FALSE _ = . A=TRUE
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* 42 O|Ci4 552,309 = mch=2(26,990) + mch=4(523,554) + 1 2| mch(1,765)
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<#5-7> dF i I foE 2%
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BOTH_WRONG A B RE QF 413 29 442
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ARET ZE9 240 A, 21 BY AERAE 7S g Zh
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@ =7 B7} A% ¥4¢] BOTH_ OK E& PRED_B OK?l 7
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R=the AE aEshy, AFgdQlel gk AR Al ZE} YAAHEE H|wEh]
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Atk HETHORE 18331/ Z=E 4 ez A9 o, o] F HeZ=
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<H5-11> ICD-11 7|8t MFRIFE Of|F Q2R UE 7Y

AYZITEM AtQl | ICD-10 ICD-11 x| BN
ILEH E63.9 CB412Z(AM M 2T SSHHA) Q= Bg Aac o=
As=2 xgog
ChtA F7|2H | R68.8 | 2CT7.Z(MMERHO| XIZZHE AMAMME) | 2232 OT"EHZMI;_
L =
=g &4 J96.99 | 2Bo0.Z(M =2l 2E AgUEE) [2=2F| R ZE 0=
S YL = o = | 25l(Leaf) RE
olsh Apat C55 2D10 ers ot
HMAE HE(
L s2F | G93.88 KBO7(4l<4otel k| Qbah or= Tﬁzg"guo)
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S3)ol] g0l ICD11 71wte] A 2hd Asrh SHHHE, & AFdM 753 o
TS wEoR SRS Agosd AT Ao 7Hed FEOE 4%E T
Al

7 B4d3) ao

AR, FEATE T3 FAE =0 BY B T X E(90.9%)0] AR 2F <]

R 285 AGoR 7T Aid Brr A 28 APRRIEA eSS T)E
o8 AAAZ AH, 27 BY A4 dAEo] ARHEFET & ZoE IRIHAUTH
ol Al dEFEdo] ARIEF A5 %7 @AM AHER 75S AT + U=
Fol 2SS ATHOT HojFEh

=4, M FEEE SR g4l FEo] A AAARd wl FHoA=
270 B(621%)7F AFAEF(EL1%)E 21%p F3]ete dSrdo] JhHo R wL AF
= 2SI R, AR mij A dFolAE ABEF(99.7%)7F 271 B(98.9%) BTt 3]
Fou Ax) 1%p oIz FHTh F oA dolgt B A3t =58 AL,
&R AT AL AHERE dEHOE gAY RY wy HEE B4 ot

AAl, eBFe B TaE =E AA ol SEARY T Ae FHo)
9gol AAAUL A AL QEF AN IE A FEL BT md TEG 8%
ueiZe] BAE ohlet SR BEI A RALg, E2sle] T Wk, 3
2 o] A 7P 8Qlef J1she Z08 B ol FF 4

AZEA] AYARTHE SgeAEsh AN - FHY FH Hulo) YL oJulTk

oL
olr
=
s
lo
2
X
N
=



HEIN 2026-02

64

1]
.

o

ﬂo
o

19] 7

2

2" A

T

T

st

1Y

Fol E

2

kel
=l

40l 3

CHG_CODE
=)o A58

(MT!

MTCHG_CODE

EEET

A, ICD-11 7|9k =3}
o A ghdo] BAS AN AAHoR e s =

4. g% 74

b AgE

=
T

Hlo

o T7be g oA GlZ <

=
i

Redt

kel
Sk

s

|

No
<y

o)

A

stAY A AAelAM A

S

hil

@k, olol] A% FEE g

ks

=
| .

A7}

9]
pi

He

o 139 719] 1% TR Awngick olo] A5 TR Fwst WY Al Pl
=
Iz

}

°
g Aoz udch

A H|

o glct ICD-11 7%+ A =

Z
&

o
)]

B

A
;OT

O

M

o

=]

ICD-11 7]

HH ICD-10 T

al

==
=4

W 257}



Mo™ (22 WHAIR W BH Atel 0% 2y

#dole T4 2 A% AE
o s BATE - £AFS - SoldeeE nEssGon, olF nEo
Aol dZmd FuE RS A e FAT 7 2ARATARA giE

3
4=, A4 QAREE, A3uY F218 5)F A, SedolHg g

B oayelde =g mds s 3Rl =S 99lE w4 dERYg
CNN_full, GCN_full, GCN_14=% Hw3s}7] 2 stHth =3t d=rdo] A5S Hlust
7] 9% AEOR Y AAANIATA T1e] o2 AE P PEsH

i)
o

<H5-12> 0|52 EAE Q3H Fx 8 o5 - YEHIUHE 3= T

oo oIAC X st& - WHEME 3c the
CNN_full KcELECTRA + CNN
KCD MSZE(full code)
GCN_full
KcELECTRA + GCN
GCN_104 10485 25

CNN_full# GCN_full& 9% KCD ZEAAE IHE fA3 A AFIE 992
Sk - dlSehs Wb, GON_104= 10435 272 AR oj g3t 5 a3 2FAAE 7]

Fo2 3% 9 Bk

CNN# GCN9| A A9 2foli= KCD ZE 7te] SIATAE =9 2o Hkgs)
A el vk NN 2} Z=E 53 &7 tde= FHgshes ¥, GON
KCD #E9) AT 728 I sdsiy, T Joji HAHE Augosy

o
Iy W
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U 2 dARlS SRS 3 AsEln

qErde] des HrIgtel A B O9E 10435 ER7E Tk o
= GCN_104 =do] 1435 7= 3t 2 H7HE 7] sl AlFEE(full code)
71E2 25 GON 1048 TH2 5 Z9(CNN _full, GCN_full)?] 45< 5Y3 7]FlA
Hlwal7] of 7] wEolth B7HA%e AE%, Weighted F1, Macro F1 5 Al 7HA&
AH-g-git.

127)%

<H5-13> &H AL} o5 EYE dsH W @2 E, Weighted F1, Macro F1)

oo HEE (%) Weighted F1(%) Macro F1(%)
ZHE A 75.8 75.6 59.9
CNN_full 84.4 83.9 66.5
GCN_full 84.2 83.8 65.5
GCN_104 84.6 84.4 67.2

<1854> Y YAQITL o XD HSH D(ESE, Weighted F1, Macro F1)

(%)
1000 - HEE (%) H Weighted F1{%) B Macro F1(%)

80.0
60.0
40.0

20.0

AHEREIEEA CNN_full GCN_full GCN_104

de BE JrigEdA A dARIETG 48 A5s Btk Ags
g 71%9_; dZrde] A5 842~846%0]11 FA YAl A= 758%F UHE
U dZmdo] 2 YARIET oF 8~9%p E& AFIEE BT o) dZrdoe] %
g YARIET ofug}, APIRITA HAEQL AREE FXVF T U ARE I
ggsto] o=gto M A HF ARl o ZHEM A= S omdich

o
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Al ASEE Zhlle GON_1047F B B7EAFA 7P 38 dee BATHA
g% 84.6%, Weighted F1 844%, Macro F1 67.2%). 53] Macro F1> GCN_1047}
CNN_full th®] 0.7%p, GCN_full th¥] 1.7%p =A UERSTh Macro F12 F¥29] =
E SN dAgle] BE FHAE YT HIFOE Hste] Sk A Eo|E
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o Azxdle] HE AEEo 148 BF o Qopgn® ohjel Al¥ms
291 AZEAE A ATT B} ek 1S P 20f3AY MR2Z AAS
e A9 AU Bt A5 S GOl ATAY B4 Ba
Hgas ol mal B ATolAE GON full g AR 2 A2 THe) s]End

= A
CON_full & 71%R a2 Auge) o
=

=
E oSE3E 1ddE BF/ 7]%_‘—2
o

),

Welghted F1 844%, Macro F1 67.2%)9} Hlwed w, Agee} Welghted F1& A
1.7%pe] Aolel] E73sIth & GON_full> ARIE Tl AR 2848 SHIHA
T 13E &7 7128 TAA 35S A GONL1048H FARE 55 FrAIRH.
A B AT E GONAIE RS AT ASRID=Z A48t ovt &8 =
Aol weg} ARE PR3 AAR FES e 1048 =l
GCN_1048] 235 A, dS2axe] SR, emild 24 2 Al=d 73
& ARIE FF29 dZo] JFsF GON_fulle 7|Fo2 S5k ol 58 54
TR A AFEEHe BT SHsaA stk

d

Jhﬂ
Al F{E
u
]
N
oo
o
i
ok
[y

7t 24 qF3E9] &4

GON_full 2E9] 159 dSIE(Topl)7t 712AES] o= &l EXs=AE
gelsto, UE“O] AAZ owt AHo ZAs dARIS A3t A3l AsAE
AT vl D9lE RIS (full code) 71E0IH, EXE dFITe} A 7124
=9 iULOI AFRE FEAA YRsH=AE 7|E0 2 WHsIGTh Ha

71248 5o H 7HA o).

19 dZA=(Topl)e] A& A¥RH, 4 dARRlo] 21%2 7H¢ =2 v
& AAFGom, F4PEAI%)0] oS XS HE FahE(123%) 3% ARl
DA H2EQ06%)E dUHoE e HEE Bt o WE Topl~Top37HAl
Sistd A dARIS HIFL 797% 2 F7FIH M, T4 (47.1%)7 F2318(20.6%)
HA F7Vehs e BT 9 AFRIEA] "AEs 105%E YERSTE ol &
do] Top29t Topd FEHE WA A-vols thia 8 A, F4%, 749 5

712450 EAsks ZEE FEE AASE 4] ee BT
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<H5-15> DO 280t 7|=Xtz XLt HuI|E

7|XxtE EX H @ 7| =
A QAR AZYRIEEN Ao map e 2d AIRIZE(T_DTH_CODE)t
Ooc ™ [ OIX|0;|I=I
= e

= b MY T2 474 AFHO| HEEY FoYE A

Tee (JUSAN_1LA/2LA/MO/LAMO) & dtLt O|Atmt AX|0f &

A i AY T2 474 AFO| HEEY 2oE A

T O o

(BUSAN_1LA/2LA/MO/LAMO) & &tL} O &t LX|O{ &

A7) 82 OfLIOE QIOIM AFUTIERA HAE(Fh-Li-Ch-2t ARRL)OYA
N odo| Y FEHS |

<H5-16> 22 O|ZIE(Top1~Top3)el EXME HIZ 3l HF

APBEEICEA
7¢ N AW AN | Fa any g
oo 222,564 125,011 43,913 73,926

P (62.1%) (34.9%) (12.3%) (20.6%)

358,569

Ton1~Ton3 285,714 169,000 73,725 37,755
opi~iop (79.7%) (47.1%) (20.6%) (10.5%)

7y o] HlEes FAkh 100%E ZHshet], ol= skt dEIasr g At
A3 F4HW 5 & oY 71zARA A EAsks 497t 7] wWEelth oRt

YL dSFET) o= V2ARY AEHF AL FEAAM LAs=AE &
Axtelr, o] AAZ oug FRE ZAR T I=E ASIUE 2]
T AL ofdehs Aol Fo¥ dert Aok GON_full B2 AFEZITA E 2
£ A2]3k= KcELECTRA ¢1FE¢} FE ARE Agshs AFAGES A Fxo|H,
[

uebs dSHETE A AR, FEE Ee I 22 AR dAsHERE
= AP "2E SAHZ &
1)
=

w71 oyt 23]
ol BAE RR)
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v Agide] &4
HoMe RO dFIE(Topl)7t ol 712AES] ATt XSRS AV HEY
ot olflele 3 - Wrhdlole o] Agehd(T_DTH_WON_CODE)o] 7122489 o=
FEol| EXjSt=AE gRlstd, 845 - WrlHolH A ARl 7245 ko] B
At A grh B4 S GONL_full®] BrtelelgolH, &4 #4& AlFis
full code) 7oA Aepla 2t 712259 FE I3 ARE 7|FOE SITh
AA B olEl A A 4 AARI9.6%) 7 71 ol dA|stgen,
38 (34.9%), T (134%) o2 YEET 3, oud WMFY VEARdE
A e EAXHYE Y vlFo] 280%0 St M= FHE davt Aok o= A
gpl o] e I dARIOIG 4 T 7IRARANAN IR GAE IS F
A9, ¢F 1/300 7V7he ARl ol2ldt BRI C 2= AHERA] 52 on|3ith
E TESt AMREW X £ Aoyt B& FEleA veRd
ok 28 dArl %Jil%}% 158 ARFAA 686% LEFoA 138%E <F 5HiY
iPOl% Btk v 'SR vl AEFAA 120%, LEFNA 589%= 2F
5, Aol g AARloly A Ak A
EIE EEilol AEES A5 7HeAol wston, v = Agepdo] W3y 7124
T Yo = EAEHA = AHIYTE L2 F 2 7HsAol A Uk
g, S 2 Ao F Pt‘é M2 B2k xlo]2 Holx] st o]& R
FHo] RIS AHA o E el AR T dARIY AHE Bx AR A7
S 7THIEE, AARI dSol tig 7=t Ao g vy Wwo® AT & Utk
olegt A= Agehdo] MFH r|xAg, 53] A dARIoIY F4HA dX
% AHYTE 2o 4= X@J} Eohe
71248 A Y] aRE A= ofHoh A
A et AblE ARQlol Ml A W &ste] WHO ARl m& 1M dARIF A%
d FE7|F0] HF dARIA & Fidehe, &
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AMNYSA ARl 27 A HE A7 71
<H5-17> HE2Ho| 7|XXE &MY HIE 4l H|S
RIE(H) HI S (%)
=1 N xFE] =K P =X
= z

%Jn*r‘.’_' FdE | RYE gle '?'JEM%' FdY | Y8 ole
A 358,569 | 178,811 | 125,282 48,019 | 100,448 49.6 34.9 134 28.2
"EF | 235970 | 161,931 97,208 33,209 28,206 68.6 412 141 12.0
EF | 122599 16,880 28,074 14,810 72,242 13.8 229 12.0 58.9

<185-5> FEeEe| 7|=XtE EME HIE

1) Ageidy} 239 ARIE &g dxojR 2oy JR
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3. 282 F/ran 24

[

7} 100) AP Ay

A GON_full 2ES 7|Eo2 AA 4 2] EAS
Al B FF AEHE 1ME 27E 71ESE 53 GON_104 =3
10t AFEAQE A& Aes AMET o5 Tl Al TA I
d% e AR=7E oA9A UehdeA #lsta, doprt AR
skarzl gt

H7 A F+= A5 (Precision), A E(Recall), Fl-score, AFHA};
& ARSIt o & APA & FEHIE Al BE9] oS d
Whe #og, b3t #Zo] A8t

Aule] v 717
A AR Sz

ey
o

Al S 15
A A Ap R} 4=

Apg A 52 274 ) = X100

\a|

AR S FAgu7E 10020 S Al 2do] s Agko] Al £5 AR B
o] of|Z3sl= Ftj57(overestimation) HF-S, 1002 2o AA| T FA oS3l

4257 (underestimation) 73 &2 2JH| 3Tt

<H5-18> 10CH AFLRQIE AMAUXL = Al 0|F A U O FHE (1042 T 7|F)

X3t AMEXE | AI0F LA HEUE HEHE F1 AR} =
== F % 4 | (Precision) | (Recall) | Score ZH|
gL E 88,933 | 86,606 | 84,970 98.1 95.5 96.8 97.4
HYEe 33,539 | 33,520 | 29,886 89.2 89.1 89.1 99.9
H 3 30,103 | 35,530 | 26,952 75.9 89.5 82.1 118.0
HYeEet 24,612 | 25274 | 21,549 85.3 87.6 86.4 102.7
IECIESPN G| 14,872 14,573 | 12,030 82.5 80.9 81.7 98.0
LESH0|HE 12,223 9,299 7,192 77.3 58.8 66.8 76.1
S 11,064 | 10,453 8,835 84.5 79.9 82.1 94.5
At et 8,229 8,358 7,438 89.0 90.4 89.7 101.6
HE s 7,787 7,618 6,922 90.9 88.9 89.9 97.8
i S 7,730 9,008 6,427 713 83.1 76.8 116.5




100.0

(%)

Recall(%)

96.8

MTHASA HA 27 Al H& a7 73

<J25-6> 100 AFLRQIE Of 572 = (F1-Score)

<O 2l5-7> 10T APYAQIE H AT (Precision) X X ¥ & (Recall)

100%

0%

80%

T0%

B0%

“H M =Precision=Recall (P/R &)

oty
2 DEagEs
‘ X AT
S
wed zaa@ﬁ
R
> PECULL
60% TO% 80% 0% 100%

Precision(%)
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ofy
>
of

10t AFg-Ql 2 7 7P B EAAES AEE981%), AdE
(95.5%), Fl-score(96.8%) & =t B7HAZNA 7 3 dsS BHJlom, Aga
T FAN] GA 974% 2 AA AFGAL ol wlg- ZASHATE AES HERES, 1
A Ae, 3 =3 AUzl AF L] 85~91% FFOE =A YERton, Ay
A FARE 97~103% WLl ExEste] A AR ko] zpolrp A gt
A o]E S A mdo] Asuogn HwE Fo AHAHS SRET Qo]
AR &8 TFsAo] 2 ZoE A,

W dzsto|me AR (773%)0) Bl AT E(58.8%)°] A o}l Fl-score7t
66.8%= 100 AP F 7 BA et A Eo] Wrhe AS AR gzt
Yoz gAd At 7kt A4S 2ol thE Ao o F3 S onEh,
olggt a2 AR FAN(761%)AE Sl F, Bdo| dx3lojmyE
HAaFGss AdS HolH, olg A Fxd I &8 4 AA AR TR
o AA JAE 7580l ASS AlAFE.

W2 HHy g5 e e Btk AdEE 22 75.9%9F 71.3%E 10
o APl T M @ FEoIlou, AdEe A7 895%2 831%E HlnF E=A
Uebgdth w3 Alga 4= FA8s 242 118.0%9 1165% % AARTH oF 16~18% 2
& AAE dSdte HoiFA Aol FRIE I

ol Edo] HHH HEdFS T A IEIoIU dF7] FH7HA ARl s
B Aol e TheAde ARG HE S fESe O TIAEASe] 318
oM &3] FHEEE A AHolRE, AdA H2EY HARY W87 =59
T 2ol A 7154 A olE 9 A dSFsae 7hsAol o et

o=
)l Helo] He3t Ao s AdHTh

by ANE, AT, HEVIY, TG, AT LS, AW
& 0 AR S 2L BE FEste] AT % BA FEo| FET 5 e 52
By W 4 A%, AE NP HFA
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Az, AwH9)o]
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HIV,
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(257129, HEF, nlojz=3t
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E40] 9tk whe}

-
| Y

ojuf X Bt Aol wet dE A PR WHEAol At

A Azt AAsnt ohyet Y AAE Folg A 24

AAA SOl B8 ThsAde HIkskaL
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% (Precision), A

2 BRE J|Eo R o, HrxEE AY
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AHEskAT
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116.5

78.0

58.2

73.3

85.1

F1
Score

78.5

76.8

64.8

69.0

77.3

86.8

e E
(Recall)

70.8
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57.7

54.5

67.0

80.3

HAUs
(Precision)
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AHRICIEA AR 22 Al HE A 77
<H5-20> ZEY EatdH AWT AMUX = FHH|
=k, APYx}E = (%) A EESF RMSE?2)
(%) >
€3 116.1 109.5~122.6 Of g Y=l pchzEy 0.168
FAZLH9 82.6 62.7~96.5 Yoz nfAFY, HE M2 H 0.194
=572 80.0 67.9~86.2 Yoz A, HE M2 H 0.208
HO| 2 A7HA 78.2 55.3~88.9 U= MAFH 0.234
QIZEFAX} 68.9 33.3~100.0 nAFY 4o, HEs 2 0.356
HIV 58.8 25.0~100.0 nAFE 4, HEs 0 2 0.458
<J85-10> ZEY Hatd FHT ALUX = FFH|
(%)
120.0 w0t 3E(2100%) w37 (<100%)
1000 - -
80.0
60.0
58.8
40.0
20.0
0.0
HEs o] HIV

ARt

=z7|1z

ufojaj A7k

=R

[

2) RMSE = ((2%8 F38/100 — 1) / 12). gl 242 48 7L 100%2 A g2 2ol 7}

23 3AYE o)
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<Jd8s5-11> (e FetE x ) dH MTA = 2 SATR

@) e - AZLho
1000 1000
300 O et 300 ~
oo Lo Tol oo
600 h*'@x‘a‘-w w-d A\Oh—o-"r-o 600 \&
a00 0 o I‘ \
200 200
o 0 o s
O i b AT ] .
“SJ'\,"'S)'\,Q'LQ?x Q'L“P'\?P “ﬁ)*&'\?" '\, R '1—0 Qmemym"}) "P "P "P "5"\?" il -\,""\
o HHAMTE o SAUT S o HAYTE  —om GBS
@) =279 - HFO| 2 A7t
140 0
120 o] AN Lo~ 50 s
100 ‘o’..o— *V’AV \‘\ /o\ 40 = ’Nvﬂ"
o]
80 o o= =g — o 20 A f //v\\ //h\o
60 o0 Ay A
20
40
10
20
o 0
RS S S > D
SR, '1,@'1,&'\!} u}ﬁav‘:’ ﬁﬁ,\y,\’ R LV R S S R
- MRAMYRE  —o- HEAYRE TOTRANGRS omAsARTE
() QEFAX} (F) HIV

140 10

E.E A\ P # *\ A
R\ F RN

\ . L o/
40 \§{ / \ f/—-o--a/ ﬁ\\\./o_

g

Sog
| o—%0

A Mgye!
20 k':“ — M 2 . -
, K:am_ o » ‘J| . \:/ k
SRR I N & O D DD S DS D
"P Vo VQ “ph'\f‘p'\, A A '1,0'1,N"\,""N"\,""N VQ “9 “s)x&xememememem"wm"wm"w
0= HHAMUTS o G Z AT A} —o—HHAMURS  —o—CSAYRS

Hd=e A3 54 Zdw FAKFEU9 - 387|129 - vloly A - <l
A HIV)S 25 997 32447} 100% vlgho 2, 2y Ass Aungog Al 2
do] AA AR FRTh AA dSshs Hady APl FEHOE Utk ol
100 APl BAo) A ol d=slolme] waiA okiat fAHE Eo R A
#go] W adAdrsE A AR BAE WEeE LAt BAske Aol 9l



W S EF2 10t APTEQ EA AR S99 ZAY AP & FA87L oY
109~123% WLlolA oo g AFAHE FFe AT T2vk RMSE(0.168)=
74 Zrol wAke] W A7) A0 R A EHE EAS E

Hape] Hg4E Uehli= RMSEE wohd, s835(0.168), Z21H9(0.194), 571
él*(ozos)Ol FoFo R vro} & FARL vwd oF 7bsd MeldA gHole
W, QIEFAAH0.356)9F HIV(0458)« WEZo] Atk 53] HIVe 9¥ AA ARt
T AAY 2~8700 BT FAFEO)ER, G 7o) LEFVOREE AR & 54
HI7F 25% 14 100%71A FA] &S 4 vk Aol FFFS vzl o2 Hlth

o= goste, WFYH - AT )°ﬂ EHEF lﬂJé = ﬂxﬂi A A ddE A
AA e FaAx2 FEL 7Fs4de] Atk W HIV, Hlo|d 2314, JASFAA
© A Y dart A 4l "EAol AM, A o] 2l deie=

W= AERA A5 o,

(e}
L=l

rr

o dEFE dx

AR (963%), ‘X852 (87.8%), ‘XLASAISHN (86.8%) 5 AdAl &
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HE XV.QAISAE 2 ARS) (AR 4 26%8, AdE 7.7%), XVILARZE, |1
2 GAA oY (AR E 41.3%), ' V. ZA LY 5ol (F1 538%)t X Ho| AAY &}
AR o] glo] mEle] ol 24 0] Yor], Ve R4 4 (), AR
3 (EH) S Eio| Fasut glol AR A& AV} 41:1-8}@.
XVILGA EH o a2 AdE91.0%) il HAUE765%)7F Wil FAHH=
118.8% =4 o= ZgFo] 10t AFgQle] #HHE - HdS3 FASHA Yelhdo)
<H5-21> |2 FE AIUX = & o 5-=
e APUXE | AL O[S | 2K HUz: | MEE | A AU} 5=
= % b 2% | (Predsion) | (Recall) | Soore | Z%H|
ENTEY Y
S| M= R 3 11,678 | 12,095 8,880 73.4 76.0 | 74.7 103.6
LAMME 90,971 | 88,307 | 86,324 97.8 949 | 96.3 97.1
e & 912 870 705 81.0 77.3 | 791 95.4
T¥I|Ads & : : : .
V.2 FUChARRISE | 12,552 | 11,993 9,976 83.2 795 | 81.3 95.5
V.84 Sl lEHOof 3,872 2,643 1,751 66.3 452 | 538 68.3
VIAEA S EHE 20,763 | 17,079 | 13,569 79.4 65.4 | 717 82.3
ViLE ¥ 2525712 3 - - 0.0 0.0 0.0 0.0
ViLd ¥ g2t 3 - - 0.0 0.0 0.0 0.0
IX.=2HSEet 68,723 | 69,075 | 60,477 87.6 88.0 | 87.8 100.5
X2EHSH 45816 | 50,626 | 39,200 774 856 | 81.3 110.5
Xl.A2HA &= 14,659 | 14,242 | 12,539 88.0 855 | 86.8 97.2
XII. I 5! msizizist 508 524 358 68.3 705 | 69.4 103.1
Xl.2=4A45 U
A xRS 1,795 1,292 891 69.0 496 | 57.7 72.0
XIV H[ A H S A=t 10,933 | 11,010 8,750 79.5 80.0 | 79.8 100.7
XV. LAEA ST 26 2 2 100.0 77| 143 7.7
XVI.E4H27 (7| AHEY 261 224 198 88.4 759 | 81.6 85.8
XVILAH 7|
5 O Al | O] A 351 189 145 76.7 413 | 537 53.8
XVIIL.AMEHO|MAZA | 41,787 | 49,660 | 38,007 76.5 91.0 | 83.1 118.8
XX 2oz Y
Ataro|9[ol 29,748 | 25,876 | 19,094 73.8 64.2 | 687 87.0
XXIN.E+SHIALE 3,208 2,729 2,577 94.4 80.3 | 86.8 85.1
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AEAT AT ES 14F 57 7€l E Adslgon, ol At 5 F dF
F=ot Agehdo] YAF AFE ovete AW ERecal)F FLH Adolth 2T
Topl¥ Topl~3 Z+o| Azt & A= ZHsth o] T7HEo] S5 i 3
o] Topl &htoll FHA 3 Top2sh Topd o2 #4kslo] 31e-g ovjeind, Witj=
F71Eo] A0H Topl % AA|e] BAUET} ofv] &S ojm@n,
<HE5-27> H2HH Top1, Top1~2, Top1~3 MEZE U J7HE
13} Top1 Top1~2 Top1~3 378
HEEWN) HEE(B) HZE(C) (C-A)
oMM E 95.5% 97.8% 98.6% 3.0%p
MY 89.1% 94.6% 96.5% 7.4%p
i = 89.5% 97.4% 98.3% 8.8%p
et At 87.6% 94.7% 96.6% 9.0%p
RCIESPN G| 80.9% 89.4% 94.1% 13.2%p
LASHo|H Y 58.8% 92.1% 95.7% 36.9%p
S 79.9% 90.9% 94.8% 14.9%p
A A 90.4% 95.1% 96.8% 6.4%p
Zt& st 88.9% 94.1% 95.1% 6.2%p
s 83.1% 96.1% 97.2% 14.0%p
kel M ol 80.0% 92.2% 95.1% 15.1%p
SE7|1EH 70.8% 80.9% 84.4% 13.6%p
Hto|2{ A7t 57.7% 80.2% 87.0% 29.3%p
HIV 54.5% 61.8% 61.8% 7.3%p
AEFAX} 67.0% 75.1% 80.1% 13.1%p
A2LH9 80.3% 92.9% 95.5% 15.1%p

3) HEZF

< 100) Ag-Rlst 2
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<HE5-28> GCN_1042 29| o|&=E17t
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HHEEE

ndoseE #2t HI0]E{%(N) oE5geds A CHH|H|F AHNEe e

(Top1_prob) (N_correct) (N/sum(N)) (N_correct/N)
[0, 0.1] 1 - 0.0% 0.0%
(0.1, 0.2] 41 6 0.0% 14.6%
(0.2, 0.3] 382 123 0.1% 32.2%
(0.3, 0.4] 1,574 526 0.4% 33.4%
(0.4, 0.5] 6,096 2,634 1.7% 43.2%
(0.5, 0.6] 21,936 11,986 6.1% 54.6%
(0.6, 0.7] 23,102 14,778 6.4% 64.0%
(0.7, 0.8] 25,418 18,071 7.1% 71.1%
(0.8, 0.9] 33,739 25,537 9.4% 75.7%
0.9, 1 246,280 229,782 68.7% 93.3%
A 358,569 303,443 100% 84.6%

<H5-29> GCN_ful 29| O|S=E77tE dNEaL

o==E w2t HIO]E{4(N) oEEeds A CHH| H|Z g e

(Top1_prob) (N_correct) (N/sum(N)) (N_correct/N)
[0, 0.1] 304 105 0.1% 34.5%
(0.1, 0.2] 2,845 1,302 0.8% 45.8%
(0.2, 0.3] 10,078 7,102 2.8% 70.5%
(0.3, 0.4] 18,670 14,551 5.2% 77.9%
(0.4, 0.5] 27,350 21,796 7.6% 79.7%
(0.5, 0.6] 31,586 24,452 8.8% 77.4%
(0.6, 0.7] 32,200 25,674 9.0% 79.7%
(0.7, 0.8] 38,073 31,522 10.6% 82.8%
(0.8, 0.9] 48,450 41,045 13.5% 84.7%
0.9, 1] 149,013 134,445 41.6% 90.2%
A 358,569 301,994 100% 84.2%
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<15-14> GCN_104, GCN_full 20| Ci3t oZ&E 77HE MA e

(%) ~O=GCN_104 ~O=GCN_ful

100.0 93.3

20.0

0.0

[0,0.1] (0.1,0.2] (0.2,0.3] (0.3,0.4] (0.4,0.5] (0.5 0.6] (0.6,0.7] (0.7,0.8] (0.8 09] (0.9 1]

CESEES

T oRd B o58E F7o] Fobdsd AARHE WA BoldE wEZvt

Hlt ol mdo] AAsh= 01] o] B =S WYFse
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63 £ ARI=E DT 453 GON_full S 1438E BEF2 853 GON_14
o} 2R AA7E ER gol, AES geltets HA gEo] o2 $R AT J4t
HHA H49 gEo) Aoz U FAEE T2 EAL 7K ez F2H0,

o] ol T FETFINA O F3sHA YERdth GON_1M4= <&8E 733
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g 73 2 Aozl ik WhE GONL_full & Ao g e FEFAE A
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BHL (0.607] TREE 79.7% %2 FRE 4Tl SHITE o] GON_fulle] 2229 o
AE tha Faegrtehe Aol Ue AT
b F 59 5% 2889 AAGFE ol foI@ FBAAS e, )23
<]

e 283 *“%*‘i%‘ Rl % T B 2R Y Jhssith o S dASE
9]

Aoz MH 68.7%= :Eff}ﬂdﬁ B3% AFEE AT x
AAZNA A 7hsg vlFo] 416%2 F31 HSg=

BAY Ha
Ok 63 o} % dls, £ ASFHEANM =2 ARES HASHE GON14 20|

o A 2d=z Agen

o}, 71228 dol=

dA B o FAR AAE EAsATY, oMl e wHre] ZxAR A
A dol=rt mell Aol ojw gk gt g dARIA HF ¢
ARIY] AZH AR, AgeEhde 7|2 £, Sgdolele Adia E 9 @i
ole] il FtfZ] TR, 5&IE of T vl 7HA BN GON_full RIS FAL
2 243kl

Z12ARS dolme 2o SgHolEe}t FriHolE 3te] HFEA B g
Hlole TR daAds B, o3 540] dstdrs 2l 5ol Ak A
olehs 7He] kit olof uieh 54 o] Agehie E%‘Ol it AR Bl 2
k= e B7kshs Aol Afeital Adsle, s B7HIER AdEs AHSIth

rulo
g
ﬁ
rlr
AN
A
i

i)

<E5.30> AH Aol A|E UAtelo] ASH Halo Hetw

7'1;1%;'&1 HEI|E N N_correct (Nf:’f;}eim)
0 ST MEZENX] &Y) 177,986 171,027 96.1%
1 MEDED CHEGRAIZ|IMX] &Y) 55,476 54,735 98.7%
2 X2 ZELH CHE(14ESTHA| SY) 31,190 29,157 93.5%
3 1042 =52 E CHE(CHERTX &) 30,207 22,374 74.1%
4 HeRFFE CHE 63,710 24,701 38.8%
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Abstract

A Study on Al-based Classification of Underlying

Causes of Death for Causes of Death Statistics
Seokmin Lee, Goseol Jeon, Jiwon Choi, Kyojoong Oh

This research empirically verified the applicability of Al to the classification of
underlying causes of death when compiling Causes of Death Statistics, by
developing four models. Based on these findings, the study proposed directions
for upgrading business processes of the classification of causes of death, and
strategies for expanding the dissemination of Causes of Death Statistics.

Causes of Death Statistics, which are designed to identify the death levels and
structures based on information from death certificates, are compiled in
accordance with the International Classification of Diseases (ICD). However, the
environment for producing these statistics faces structural changes, due to factors
such as an increasing number of deaths caused by population aging, the 11th
revision of the ICD (ICD-11) adopted by the World Health Organization and a
rising demand for the timely releases of statistics on specific causes of death
including infectious diseases. Therefore, this research was carried out to enhance
the accuracy and efficiency of the classification of underlying causes of death and
to lay the foundation for Al-driven statistical services to meet health policy
demands.

Four Al models were developed for application throughout the production
and dissemination of Causes of Death Statistics. Model 1 automatically assigns
Korean Standard Classification of Diseases (KCD) codes to information on causes
of death in death certificates. Model 2 predicts the preliminary underlying causes
of death by integrating death certificate data with health insurance medical
records. Model 3 automatically extracts and classifies drug substances causing
deaths from drug poisoning. Model 4 automatically classifies suicide risk factors
based on text-type information in administrative data. Models 1 and 3 are
designed to support the business of the classification staff members in practice.
On the other hand, Models 2 and 4 facilitate statistical service expansion by
structuring detailed information.

The verification results of the models’ performance and applicability revealed
that the primary errors of Model 1 (Death certificate coding model) generally

151



152

ATEIIAM 2026-02

resulted from the quality of training data rather than the model's architecture
itself. The methodological foundation for ICD-11 coding has been established, but
labeled data has not been sufficiently accumulated for practical implementation.

The accuracy of Model 2 (Prediction model for preliminary underlying causes
of death) recorded 84.6% based on 104 item classification, which was higher by
8.8%p compared to the accuracy of preliminary underlying causes of death
derived from existing death certificate coding (75.8%).

Model 3 (Automated classification model for drug poisoning code) applied
rules for extracting drug substances and determining priority to 7,423 deaths
linked to autopsy records from the National Forensic Service (NFS). The analysis
results showed a need for a supplementation task, particularly, in the mapping of
some drugs within similar classes.

The application results of Model 4 (Classification model for suicide risk
factors) revealed that the risk factors identified among suicide deaths in 2024
were concentrated in mental and behavioral disorders (37.2%) and economic
factors (25.6%). In addition, Model 4 enhanced the quality of risk factor statistics
by identifying detailed factors that were difficult to capture using existing data
alone.

In  summary, this research demonstrated the potential for a structural
transformation of the production system of Causes of Death Statistics. By shifting
from the traditional matching method relying on Korean and index dictionaries to
Al-based coding system, business efficiency can be strengthened without
downgrading statistical quality while assigning final decision-making authority to
the classification staff members.

Furthermore, statistical services can be expanded by progressively introducing
preliminary cause-of-death statistics and suicide risk factor statistics alongside the
existing annual final statistics, which are currently released in September of the
year following death. Besides, it is expected that these Al-enabled models will
strengthen data-driven policy implementations, through measures including the
establishment of a monitoring system for infectious disease-related deaths and
the analysis of suicide risk factors based on multiple risk factors, and contribute
to enhancing the responsiveness and precision of health policies.

Key words: Causes of Death Statistics, Artificial Intelligence,
classification of underlying causes of death, suicide
risk factor, drug poisoning deaths, ICD-11
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