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413 Auks|Ao] olatm olxizk Azlo] 94513 Bakbias))E Wrks o] 9]
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(Dangeti 2017). o|2|3t @S R3] 9ol &Y E8E A= U4l o9
AR AIE Aesto] oS5 23E A AE(ensemble) HES AMEE
Ak tEA] P 71 Q] FAB(boosting)2- o] HES| o SA o] whet o
olglof 7FgAI7}F FofEle] v HdoA| S FHA XS Heshe Aot
(Dangeti 2017). 28 7] A gto]] 73t Aol Qlof &2 dwie} 455 71t
o 4= Lot A (sequential) 0.2 A U= WA O] R SR&ET) Ltk
o] vl 2020).

ofo] & Ao A= AlAEl A 3oL wAlelyd H2E aesto] ZEE XGBoost
(eXtreme Gradient Boosting) &112]Z(Chen et al. 2015)& &8s} stc}. Aut
Ao miley darelgolA= lﬂiﬂL "1]20]1}—4 T7F SIS At &
Aol "ozt I3y XGBoost &a18]&e ALK FofSHextreme)Q} HHES
A Ysteo] 2o HAF a8A] W —%—giﬂ,% =% HChen et al. 2015). 29 &
—ir%, £ a3t 7}x|(branch) A|A 59| 2FH| 2] JfA|(regularization) A2 S E3]
Zo|1 A3 BAS A2 Uukslol v §-8-35FtHDangeti 2017; Wade
Glynn 2020). 3+ AEZ 0] AR 7|HETE L4351 S Heloka delA
eh(7-en] ] 2020; §7]8] 2024). T XGBoost UTB|HE AL meo]
ol AR B9 ofefg dlole7h AR A9 o ds] A} ksl k=
o] A AEck
2)(2)= XGBoost?] BAFE o)sfal7] 9J3t 3,2 Aot v, dEA
b FolHE u) el Kt Eele] A £ A Ee) mele ool

FPE o ﬂﬂo

&

[ e
N

1o

K
gi= 2 fula), fLEF @)

k=1

XGBoost EA3H= 2(3)3} o] £A8kr9} A f3Kregularization) $H~2] 3t

3) AEgo] AAR AolE Hols Ak

4) o] E4 doleo] HshA WiolA glol EA HoleolEt akat A= ATaE 2

rr



A 223 Al 9] 52 e Aol miAe 9% 15
o2 3ot

K

obi(0)= Py 5+ Y27 G)

k=1

91 A0 Uy, 5,) = ARREE a3t Aol S ojujshs £AFGE ol 4
o gl Sgehe Q(7,) & TheT 2] AofRith Tk BPEE 2gsls B
2]9] 7](the number of terminal nodes or leaves)©|il v+= EzZ] 3 7]9f o3t HF
3} qe] 7157 maolt) w = A 2T(eane] 7HEAlL AL 2T wEo] 7}
Aol theh L2 A3t o] 7154 Eapolth o]’ A+fst S B A717)
W AR ol wiet Tge] WAlshs A8 WAjs) £tk 17h 248 Eeo)
17k HolAlu] A7} 24 7 2lm wsola] 7K} o ol SR,

Qfp) =T+ AEw )

j=1

XGBoosti= |2 So] Aslafst Hofol A BEE] Altsigich 7182024y
N1 71FAES dASshe BEe Ndsiiet 3719 E-7HE £REd 712
XGBoost7} 7F 943t 45X #(accuracy 81.38%, precision 68.28%, AUC-score
85.96%)= Zt= Aoz HIsIeIth SHAFE Tt RmdlS =3 ofA Y ¢
(2022)9] AollM= 5709 ISR 7REH XGBoost7} =oi(F1 78%), Fol(F1
83%), S-3HF1 82%) A4 oZol 7P Saat A58 wol o selwgck
FEA Y - 2842023)2] A4 = XGBoost= S+ SEE2HY] o|Sof 71 <=3t
Ailrecall 96.9%)E Hol= Ao= Uelyith

A% BRAHAL w2 B AAZ ST AolA The) BRd shew)
XGBoost7} 7P 931 Als(accuracy 96%, AUC 97%)-2 Ho|y thE nddil=
gl Sl ouis FESH Z8Rtthal WRltHFeng et al. 2023). Nagesh
(2019)= Q1w 9] AA TR} FAL of|Z3H= RFo]A] XGBoost7} 100%2] A
T(accuracy)E EYth= A3E 99101, Bach et al.(2021)= 22191 5217}
AR BAE AiSshe dtolA XGBoost ale]EE F-83HAt
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w2 At 19210 3] AAZINESTE AA8)E FHHUFE AT
OhE A2 0~1 RIS 7HAAL 03 1 2412 ZBAgke] it dSZA1E aefst
o] 2A1H3N(logit transformation)3t FFS THWH4=2 ARSI AJdH-AA=(147) ¥
) 2P AE-AI(107] ) AISAAR 27g5te] XGBoost dale]&2 418
stk &S d&golng mlo]Me] XGBRegressor HES ARRSIGITE A
Hol M7of| A HpAY Sy Zulsle] S3g 7]20] Ql= 33027 -5 F
28 o83, WA FATE AR SIa) 51|52 Hyper-parameter) & 27
sfjok sttt 5,0008H9] WF- A X|(random search)®@} 573- w2} 5(cross-validation)&
23 27je] 2T BB, <E ol AR sloln] whE Felal,

<H 3> XGBoost AT2|ZS0|M 5}0|m-22 EtA

Hyper-parameter -3 Hyper-parameter %t
max_depth: E8]9] Z|tfj Z)o](tree size) 4
n_estimators: YA Eg] B 4 44
learning_rate: k<5 WA ol Zie] vk & 0.2
min_child weight: TH=X|ol] djat 7123 gho] 24 3

gamma: 2]Z(leaf) ==9] F7} Eal(split) S Z2ASH

Aol gagh 0!

Z: Blo|m-R §-9-& Scikit-Learn Reference?} $-718)(2024)5 #arsle] Axrh A,

151))7} i
6) el Aol FELL eelA] i ANt ARGk olfiiz chEat Lk B
T (Frgo] vhgH) E—’F—-ﬁri Aotk AG-Ahe] Fxgo] EO]OV] oL 7k e
o] *PEHHEE Exgo| Eriy o|zfsl Exgo| BrET XGBoostd] 7FER|7F ARE Ao
o ek
7) £497 HEF0l HPol= XGBClassifier 252 ARS8 4= Qlth

5) AA&o] pl AF- 2L FEHH g log(

T

Fu of



4, A% 2R A} ] B4 Heh A vAE 9% 1

-

<3 3>9] sjojuf-m ghe Ag5to] 3 tﬂOlEi(19~211‘41 AN A5t
S 4 otk A =9JEtaiRe] dlSE BaSE A& Qx| ofsiAut
e gho= ofafid 4tk <Y 5>ofl A 21H(2020) AA L] HpgE Nxﬂ =
&1} XGBoost alg] o] ofsff of&% Eg«] o) & EOJ]—.—E]- YZo

3]

=
|
=

=] . .
el el *XHSHZ}- ?l?i Aokt MEre) - AAl SEES T8.3%01ARE QI
Fzof ofsf ASH SEES 72.3%0th A J:r”é% A AA SEES

_9_

78.2%0°]1 &5

0] QIR SERERT =2 XI@‘OM 6HDL A oA QR & e
QA@AA 23}, AAA FRATF 5ol HpgE SxE 3HA S vA
AL GUERAL el 4 gl vk QA uhﬁ% G T ol T A EREL
13% o] A|qk OJ%L?% AZEH L 37-40%E 1:1 o AL o 4= 9lt 45

SA 9IZel Gt &S AR 9 T2 210 93} BAFRO| SHgo|
oAl A0 ol 4 Sk

of
#
.

Ki

21t et

T
0 2 4 6
210 &R SE2

o 1
=N

<32l 5> 210 M E45H A

>
an
H
NHO
i)
=2
I
an
H
Mo
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#F2 U 54 YE Hlawsty] sl ohEat 2ol OJFL%% o Al /A AAIE
IHRNE 29t 2AAY SRS AR 2E 104 AE-Agnlet 4
H-Achulg HapRt 23RITE 1 20 4= Al E(Hg, 7871, 1F)eF AAAH(19
o, 20, 21f)) TAFEIE ZF3ICL” 245 XGBoost BT} np AR B
SH R x|gol| tigt =AM ghS ARSI

A3

238 1. log

ﬁ): o+ Y BmAGE,+Y y,mCohort,+e
k h

| |~

23 2. log

—

—p)z a+Y BmAGE,+Y y,mCohort, +8Sido +0 Time + e
k h

0] XGBoost ¥ 2 1, 204 ==

<E 4ol B Aol AAIE RS
25 A 1 AASE Hlas.

21t #3]9d AA B4R X&)

A3 F o A= 0.649~0.650 *ohg_rﬁ] o] A|ak XGBoost 2Fi12|Z3}o]| A= 0.846
o7 IA Erhe AE 2RIF 5 ¢ E} TR e t&ﬂﬂémakiioq%oqm
APES SIS 1| SE0] A BagR xRjgat 7 &8s Ao] 7hsst

<¥ 4> XGBoost?} M3 3|2 2H H|w

XGBoost 2y 1 2y 2
adjusted R* - 0.347 0.428
corr (Pyys poy) 0.846 0.650 0.649
2. 32k =4 A 297 X

e

Bl Imelsols S44E diais o Qlo] 7 dfEelA gt $
3R] 58 % (feature importance) S EE5t0] BRI 4= QIrk H A-toli= ¢d TR %
(permutation feature importance) 2t} &3t 2o 7sal of|&Q1x}0] & il(effect)

[

8) AARF A= AgHledt Aiule ool 247 10] B & i12{sto] female 20age(21/3-20
)@} female_cohort5(0]4-357] MZ) W= A|Qgtch
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T mpofel 4= ¢l= SHAP(SHapley Additive Explanations) £ 2F= ¥ (summary plot)S
285t Lundberg & Lee 2017). SHAP 72 E4 Ald|(case)ol Tt oj&of Q1o
2} 5] 7GR 71 =E ALtel] iZel maled Hdo| oS o]EHor
ot WS Algeis Ae® d#A 9tk Lundberg & Lee 2017).

54 dE5dA4; 29 AREE g 0,2 v 2ol & & ek AS)olA AR
AEE] I AR 7RsR B dlEdAt ¢ 29l Hisl £ ASUAL 2 7F duh
AEghe HoA7|=A] Btgt Ao AE5Ae] 7|oes $3sH B71E 4= Q=
o] Sk

m

il

9, = Z |S|'(|F||F_|,|S|_1)‘ [(fsw(xsw)_fs(xs)] (5)

S S F

where §': AR EEOA #,2 ATt U] o ¥40] BE REA

|S|: A3k So Z3he 2w 4
| F|: AR x W20 4=
fouilzgy;): A% S 2,5 27192 ol 24 £ o] =3

fslwg): A3 S ARSRE wf 2d f o] &gt

fllo

SHAP R°F= H(SHAP summary plot):= o &1V 2dl &2 ojE g
Aex] QR ANE AZHOR FAU WA AE-o, P A BEAE
(interaction) W=2] JFHS BA k7] oA AE, A%, AlHe] FAK(principal
effect)o]] sl XGBoost Pile]ES 2853t ool thet SHAP Qof=3 Aif=
F=o)A AR s Eitol] W= $7] MZA|t(cohortS_ratio) 7} <|So] w2
L gapeio] 7k AT g At MATH AA0] FAH G o)At AEA
H(cohortl_ratio)2} H|oH]E-A|th(cohort2 ratio) &JA] H4F R 22| of|Zof Qo]
Al Fa3 Meds & 4 Qdok ok 22 AR-Alt A2t AR AR At

ol5 aHsly] fl3l & AtolME WA WS o8t JSEYS AT
H AolA ARERE ASUAL 24704 e BoFEE(S 2070 A AA)=
<9 6>l AAEH
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High
cohort5_f ratio

cohortl_m_ratio .
age30_m_ratio
cohort2_m_ratio
age70_f _ratio
cohortd_m_ratio
age80_m_ratio
cohart4 f ratio
age80_f _ratio
age70_m_ratio

age60_m_ratio

Feature value

age30_f ratio
cohort3_m_ratio
cohortl_f _ratio
age40_f ratio
cohort5_m_ratio
age60_f ratio
age20_f_ratio
cohort2_f_ratio

cohort3_f ratio

Low

-03 -0.2 -0D.1 0.0 0.1 0.2 0.3
SHAP value (impact on model output)

<32 6> SHAP Q9= H: Mi| HS

ATtz W 7| BafE ZJxgo] JaFe vAle 7P $a%t 5=
OJRR-57] MZA|H(cohort5 f ratio)o]th X 0.0 7|52 QEZo| mgtMog
BEFo] ek 2 AT S gl ALFS(ENT FUA v gl 713
) BpSE A1go] S8 JFe nRIHaL sjARith F HAe Fadt ot
T2t WA-AE Al cobort] m ratio)olt). A FTA] SIS BT
AAEo K S wFITkaL ofsfgith Al MAR Fadt Axbe FAR-30TH(
age30 m ratio)o|t}. oZ-37] MZA||tH(cohort5 f ratio)Q} upzb7[A]| 2 S QIEH|
£0] S7IERE BpSE AR ()9 9 nRIth o|e} o] 7MY Fast
A AR wlAE A9 37 W % 270 8<lo] Wk fiel Belo] rk A

eRleh 4= ok ®hd of&l-jo]r|ZA|t(cohort2_f ratio)2} o A-XAt(cohort3_f



A 223 Al 9] 52 HePE el miAe 9% 2

—_

ratio)= HpFH A& oS0 FRET} e B Hapdhe A
22 Aol Etstal dy ol Ao} k= A =3 el
AR-77] MZA|H|(cohortd m_ratio)= H45H o] HAZ Q] gfo] Qx|qt
MZA|th(cohortd_f ratio)i= Hp-Ho SAZ FoFe vitk= ﬁ% 2 %Q T
k. G450t (age50_m _ratio) 2} HARH| o|H]EA|H(cohort2_m
St gA-50tf(ageS0_m_ratio)= HpFH AR oS0 2 Gl
o8] 2A|t(cohort2_m_ratio)= A& dIS5 vl 2 G VA
Ak 194, 20t AdAA S0t TRk 210 A A= 60
S0t eAke] Qo] WA Y] whirel ol2fdt At e Zlor AYE 4= Qlrk

3. QI SRt 220 =3|o1H MA

221}(2024) =3]9J ¥ A7A= 21t AANA BhA] 4ido] At AJo)7] wizof 2t
& WSS gt HBkE A Hok ol Hske] Qe A, 71E FHAE
Ato] Aol whet M2E A gl &3 =7] dlzolth 4, 21t AAA
£ 9Y ngE REsk EPd A2 3 fErEe] FojstA "ok AA, A
449 Fe A=A N 5 el Ee® Qe & - Y gt HaL sk
ok VA 13804 XGBoost Y12]|& 02 =23} 247) Q17 1% Hpo] 7IEAE

ol-gsto] 22t HAAH QRN HeFH ARES A|ISstala) gt tivt
20249 44 HAAAHo] ofF] mefjshA] k7] wimoll & Aol 20239 104
A QFRE Al ARESi”

21(2020)2F 22t(2024) Qlt% WSFRTE A wf HpSH oA K25k
HElgl=A] ofd EalsHA HMaRi=A] wetel 4= Qick 2(6)T Zo] conservi’ #4
£ st} o] EH*L OFL?%OH OJsfiAut ol SH 22t AAQ HpSH AA|&
21 AA E AR &2 Aol Aojghct”

q

dv . po—

a j— J—
COMSETV;" " = COMSETV 9y ; — CONSETV o1 ; ©6)

9) 20239 109 A1 & W5 5 714 AE-ode Q1 FlolEl: B KOSIS Alo]EojA v
& 4 ok
10) conserv,, = 21t A7]2] AA B4FH Exgo] ofjet XGBoost Uie|EO R o &3t 21
o HapSE X)Zgolth
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<#E 5>ofld= 21det 22t =3O AAXNEE EyFE AXE zoll
wnserv?d” 7FEHY & ¥ 28 &5 5 Bladith =3 1,094
A g W5 ke Bagre] fajoH QIR Wet 5 W B2 83470E A
A2l 76.2%0ItHD. QIFRENE FHEtgS wf 22tH(2024'd 49 o) =3|ojYd
AN B SR S3xgo] 21djof| vl 45 Ao o/t

<E 5> Ha3FY 220 |/E26HH AF7=It Het §-H- S &

adv adv
conserv; >0 conserv; = <0 5
PO A fEfRk R el EaefholA EEiRt dytx st
834 260 1,094
(76.2%) (23.7%) (100%)

<H 6> conserv“dl HA0| MA/SI S 2 - H - 5

491 5A &5 si9) 571 g 5
%' %%‘ ZIEH ZZEH (onsem”‘]‘ “%“ E’j% ZIEH 2213H (:onser’u;"[”
A2 75
W 0.498 0.698 0.200 P 0.633 0.435 -0.198
35T Al
o 0.449 0.648 0.198 w5t 0.642 0.451 -0.191
= 23]
;r_ii 0.426 0.623 0.196 ‘:’)H :;]Lj_ 0.590 0.408 -0.181
= o jus
AT PR
AL 0.395 0.589 0.193 A 0.576 0.400 -0.175
A7 R
- 0.442 0.630 0.188 = 0.538 0.375 -0.162
HEIE =

<3t 6>of| K= A6)ollA gt HpFko Trfq/gfqo}ﬂl
N5 W-ES Aeste] HojEok A s &2 A
A gealA Atz Wet & W B SHE 11]*]?1%}. R AFAREE 21 Al

uw) r_
B~
i
ri
j>

of

s
=2

11) L0947} &+ - 52 21t} 220h] FFOR dolg ST 5 Gk & w5 Folck



g 22a Al 9] -S4 et Aol mixe 9% 23

A QAPFRONE TR o2 2]7]80] 0.3950]X]9 20231 109 A QI
e HATE o2 A|x&o] 0.5892 193%p A5t 59] 57 & H- B5L

ANt 4¥iZE BATROA BeshA ATTEvt BRE & W BOR ofshE 4 gk
70@1—5} o] B 21t A QoA 0.63301%7t 20231 10 Al ollA]

BAFH AL 04352 o|SEh ueby Q7R WekEn Bosh Beg
]Z]EO] 19.8%p slEroich R ™ HA] 0.590 = 0.408= 18.1%p dFHsich
<E 6ol 4 AN BATH feRe S & W E B 1S el 21t

o 22¢) AAAEONA AT Wake] TAHQ P A w i) Hek <1y 7>

oA BgFEe] felshl ATTEIL W HLEWA] FET AFARE QT

%% I AT R AR S 20179 99 S04l Ho] A

o] o] AAEIGTL ofo] W AT WS WA 4 Qe AW Aok A ¢

A At A A] i A7 Ak AR Sk A ot e
ol 20~408) A} wlo] FOISUT S0t ol WE ABFeA 21H) 47 A

3} w]stol 220) Aol £-2AF vlgo] Z7aktE 2S o 4 ik BRI
2| ol A= 220 AlollM g/ HloTHIE Al BlEo] HasiAaL A71/ST]
MZAIE] B8 2512 Z7eleS Sle 4 Sk

<18 8oolals BARRo] Belal) 1770} Ae & 0§ shed] FRA
Al Aule S AEste] 21die} 220 JIFFRE vt BT S AARICh
Aol eoezmel S s0uiel 60t) WA Mol Wlm 27 Elelgicks

= WAL 5= Qlek FARA o= s HlolHlE Al HlEe] A
85 XA, 2371 M2 18] A 7R A ST 4 S
<O 7> Ep3EoA Fefet R Holel <OF 8> HapfholA EEiet
T+ ‘?ﬂi}iﬂ 2k A tf(male-cohort) T 1efZ oA UAR-A7] MZAg= 2%
o2 S7RRIth <O% 6> SHAP gofeiz wHd uf gAR-17] MZAY
(cohort4 m ratio)] Z7H= H4S R XL 2(-)Q F3FS nZch uebA] %
A g ollds Hapfto] St a2t "ek 2=y EA-317] MZA
o) BTl B AR AZHIE A S0~80) WY AR olek e
o] GHEo] A or HpgHo] {jil Qs 2R AoR A
oIk

pass

N

o

Y

N
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20+

154

KHHI (%)

|

]
Ok

20

<ad 7> ELFHA F2lE 2

20

Male-Cohort

Male-Age

20+

173 175

&= HolHIZS XAt &JIMz ZIIMz

[ 21T [ 2204

Bt QIRTE sk ZBT MZME

Male-Age Male-Cohort

KHHI 2 (%)

|

i

Ok

30 40 50 60 70 80 &S HIOIHIS XM &JIMz IIMZ

[ 210 [ 220H

<3 & Ef2H0A 22t AF7x ek SFHA dWS
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V. 22

=

A

200 HhEE A17A(2022) o] F -] *}QOM 4,
71ET = vARE Aol ERuiar Qlvk AEAt sk Q2] SR Bt
oF A/AlY 455 gt SRA AHE EA1] Q8) & dAtollxl=
3ol EQl A, A=, Alti(eld)ell 719kt Ql-+dat AA Y] BAE thAl =kl
ok 53] 2 227l 3¥19] =3]od AA glolEof 7]xste] Q9] F2] W3}
of ofaf dl&El= 22tH(2024d 44 A1) AAZIE EEdh= Alo] AT 8
3} E& ot}

4 A9E aofsh thadt Tk A4, 20TH(2016)7) 21HH(2020) =] A
7 AR vwel Y- 2EAH O 30~50t) A} H]Ro| 7rAsth 18] 60
o o} 20T(18 ~29A4)) F-E8A} HlEo] F7FehE &l 4= qlek. 53] 60t @43
o] H]L-L 6.07%20t AA) = 7.29%21t) AA)Z A 2718+ 60T] o]4<]

Hl& AA] 6.33%20T) AA) = 7.50%Q21tH AA)E ZA AF5etee-e Felsh 4
At} o]g3lt QLR HIk= 60T oA 1= X XS = Hdo] S5t X2
st Qlar ofefRh QAL FAlE 22t AACAME A&E AoR odith

S, A 399 F3]o)Y AA HlolEof 7|2sHH QTR W 7HE| Has
H A ojFof| G vA= 7P S83F dlE5R = oA MZAH 9} F
AR FAI o]t} “ofx-%7] MZA|TY” Hlgo] S7Fdps Hpgi XX 3(-)
O] FaFe vAH GA-HASA vlEo] SFEE BaSE ARE FHH 9
e mRIch GRRHoHIBAIY E JA BeFE X|Rof Fa3t d&elAto|th
A0 = Al AR Fag S ARl ARE o] 59 Hlgo] FUNE Hag
H XIXI & )02 FFE WA Hek 2470 QIFHE B oA ASF 8%t

= AN F 30 W B R At ﬂﬂw Uck= 2E 2RIg 4= Qlok

H]ZZH Eﬂ/\lﬂilf} oF112]=9] XGBoostE &-835fo] 22t Z3jolY AA HE

AA &g A5kt 53] =0 A‘GHHUJ AEE Hpsh AR &S 21EH
AAANEL Hlwsle o s=d 1,09470 &9 5 7kt Besho] felst
QI-/dol B &+ W - 5= 834702 A< 76.2%0113}. AR TS
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o $eg AATLNAE BT THo] Exgo] 21t)o] Bla)] 22t AA oA T
%‘1“0}2] o7 dAarsich

o FElut A AGFe] Fd2 HAE EofAaL dev A, dF, Al
ool <jsf 7“45% AFHLE As] AARNE of&she o $83 A= 2k
SHL Stk A & AtolMes HoiFa gk 53] % 3
o8 AL ?J oAl ol2fet 24 Ao 7]zt HdAx=Fe|Y FoF Aol

I

[e)

B

Qs &

2 due de Al/\Pﬂﬂk Xi"“'ﬂa"i}ﬂ}— Atz HoRE ofyt MERF
= A

g

%

o

il

4 ok WS Ao 2 ugm o

B AT 27 3919 FT|j AAROI2, 2016, 2020) Hlolele] 71Z3le] 2t &
W o] AN ol BUHoR e Atk Telt & W 5ol HAZ
= - 3N clustering)® AFEHJo] kS ujF 4 9tk He 13t vt 9)
ok Eak F8)0)9 A ANEE ATpRNT AT Al o) ¢ 27
P e o= oIt of2dt A ARE 4| IAE L5t e
A AYE AASRL AR 7S] el Wol M o] AHQl B A
o] Yehd 4= qlth ofgt A AE B 9l SHS] SRt v A+t A&E

m

e

kl
Ho

7R, 2012 AR e QA kg Fept FEEH vAL 9T AT
e S A

780 Ao, 2018, 20173 THE AAA o]t Al B4 e FUAE B4
o8 KFRAXATLS 27(1): 205-240.

AL 2017, “ARS ZARASE 3 Al oy EAe] Ak BHH olzlo] Bt &
AAE HlgolAe] A8 HfolE FHOE? CEARITS 18(1): 31-60.
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- OAE. 2023, “A7HATE|el F3xzhe]
AL> 26(3): 1-34.
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Impact of Dynamic Changes in Gender, Age, and
Generational Composition on Elections:
Focusing on the 22nd National Assembly Election

Kihye Hong
(Yonsei University, Kakdang Social Welfare Foundation)
Insik Min

(Kyunghee University)

As we approach the 22nd National Assembly election in 2024, our research investigates
how gender, age, and generational demographics influence support for conservative party
candidates. Using data from the 2012(19th), 2016(20th), and 2020(21st) National Assembly
elections, we examine population composition and support for conservative candidates at the
town level. Adopting the machine learning technique XGBoost, we identify 24 predictive
factors related to demographic structure and determine their importance and direction in
election prediction. Our findings reveal, firstly, a notable decrease in voter ratio among
both men and women aged 30-50, compared to an increase in the 60+ and 20-29 age
brackets, across the 20th and 21st elections. The ‘female-late MZ generation’ demographic
emerges as a key predictor, with its growth negatively correlating with support for
conservative candidates. The ‘male-traditional generation’ group is identified as a critical
predictor of conservative support. However, the ‘male-30s’ group, while being the third
most significant predictor, shows that an increase in this demographic results in a decrease
in conservative support. Further, our analysis reveals that out of 1,094 towns in the
metropolitan area, 834(76.2%) towns experience demographic shifts favoring conservative
candidates when comparing data between the 21st and the forthcoming 22nd elections.
These results suggest that demographic changes are likely to advantage the conservative
party, particularly in the Seoul-metropolitan area.

Key words: gender-age-generation effect, 22nd National Assembly Election, XGBoost,
SHAP(SHapley Additive Explanations)
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