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(Centers for Disease Control and Prevention)”} 2020
A 69 T Al APl A 1% Dohe A
A7 A A zol Qlokal -§HeF 3 Th(Czeisler
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A= 2EAQ Ao FAH A Qs
AT Hgo] At AAPT S KR
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S} i F 24t 58 (acquired capability for suicide).
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CH(Calati et al., 2019; Heuser and Howe, 2019). A
He A2l ahe] 3 TG Q1 wshg 7149
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2006; Kleiman and Liu, 2013; Moore, 2019). <=7
oA AY AT WEHS Uehie, 37
o] /0] w2 A% T AHALS] 9] el vigh
oaf7} wtal FRIEHR] 37t AR o] FoA]
A gho} 2Kt AFo] o AT sk RS Wl
(Bursik and Webb, 1982; Haynie et al., 2006). HHH
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2002; Conwell and Thompson, 2008). 3} A%} o] &
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U A A 54 Al 854 dTRbge g
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vd Fo AT} g A5 oleH w7 CH(Juurlink et al, 2004; Wiktorsson et al., 2010).
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%Ol TBI-TBOZ &%

Aol BE, 71

den et al., 2010).
Lo A=
A, £58le Abdolghe
S SYus PBI PR2E A EE A v
o7 FAH }\fhﬂ-jq_ feE =

A7) 4

Hre 3 33
Ii= ek FHE &
72 Jilo] AR3|F o' njE o] Qltkal =7
o] u| &} (Joiner et al., 2006), Y22, &
255 F3 YEhdTH(Van
Orden et al., 2010; Van Orden et al., 2012). ©]o]

HABAZHE 7o) =71=
Fedsl7] 8l o SHel A BA T
(-2 2ke] BA HEE, 2 94 #A v
, BA| Al 474] WL, AR A A v
=HHS TBI-TB4EZ ettt gt
Q2 F, /\}”EO] UE dofste A 22 =45
=YW <S4 TBS, TB6E 1 UHCalati et al., 2019;
Heuser and Howe, 2019). 7}—_',— 76}5 w3l FAE
}\g_71-_],]. o:]_\,].gui 7].
W TB7E, 7H3A4 iu 2E =
TB8Z, vj-¢-A =2 7Y £ 7 3% =HHT TBI
= AAsHH
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(% 3) HjZo|E2 &3¢t =alviret EXH HME
o] & Fad =Hue W A He A5
5t Algholgte = %]
QA5 ey PBI Ao et Agolgts =4 44 %E
PB2 L5 Q= Agelgte =4 434 Hx
TBI v --2peke] A BEE 74 A%
TB2 A1 9ke] #A THEE 74 A%
TB3 FAA Y BA V= 73 A=
TB4 AREA ERA ST 54 A%
Fdd &537| TB 2 43 A=
Aare] el gy | o ¢ AEH]LTBS . o
] TB6 /\}D—é‘ol L}'E‘ w1 or— Zﬂ\ == »——7%1 4}3 E]E
TB7 &L JAFE 54 4%
(Joiner, 2005) — =
TBS 1AM e ~EY A 58 A&
TB9 v A2 R E £ FY 54 A%
A HL1 f&%ﬁl = 44 A=
HL2 Fs & 9571 YA &5 47 A=
o ACl A7 54 4%
ng%“a AC2 v A g 44 A=
AC3 =0] glo] ERlojy 71Eo] W] B2k A3 | Aoyslth
SW1 AAE Y AP ATH stk
oJgH] XY AFgH o) [o3]
A3 A olE | A BA o Arl AR DI NN
! i . SW3 5 A AdoF Ak ick
(Durkheim, 2005) | (A8 3 A€ 0
SW4 B AR 2 A E o ATH stk
SW5 AAM A B 2 T o] B ATH it
CTR1 7 & FAY
CTR2 TR 2228
CTR3 27 BEx 5 HAx
SAHE CTR4 V£ 9 nEL 54 A%
CTR5 =7 37 nEg 54 An
CTR6 A4 BEe 54 A&
CTR7 A7 E = 54 A%
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APee] diR1FA o] 29] /dQl A} B Fokt A= E Yep B2, 73 EHE SHES
H 5Y¥SE <iF 3> o] HL1¥ HI2E F ACI1O 2, W AZS AC2E, Fo| Qlo] Eelojy}
VN ST AYE Ti<de] Al kel 7hEo] el 23t S AC3E 83
73l 7iA e 7o) Stk e AEE 9 st B2 g d 2 A1 HolH o= AR 3jA| o]
sy, Sy FriEds 58 vEido £ 845 F A3 EXo #Hd HeET X
(Christensen et al., 2013; McLaren et al, 2007). Wz}A] ArEo] B A E=dusE <% 33 7o)
2 dFdAe 8% F71E ) dEE £l SWI-SSW5E X 5702 A3t 4302 A
< @ 477 A @S A9 B 59 Al A9, 84 A, F AL, 7PEAAH]
R ARSA FHE A S BE B 2, APz 22 A18E Y Fee
HE4E ACIACIO 2 £ 372 FA5HaTh gxE EAAMB|2E o] &3 Fo] JleA] ARE FHH

A T8 F5o Ui Tl A A3 G2 112133 tHDurkheim, 2005; Kleiman and Liu,
gl ek A WS it o= el 2013). A WFEE 7H A4S BAFE 7
(E 4) Z+ vizof Cist 7|==A2

e kikn Hy MY Hit EF3 Hx)

PB1 A st Abgtolgle =4 1.470 0.720
PB2 25 gl AlFo|gls =7 1.412 0.729
TBI o] -2ko}e] A ST 3.237 2.635
TB2 AR ete] BA TER 5.247 1.405
TB3 FAA BA HEE 4.947 1.837
TB4 AR FAERA ST 3.685 0.641
TB5 IS 1.405 0.660
TB6 AlgEo]l UE dosle A e =4 1.061 0.285
TB7 7}%%{} NAF=E 1.634 0.779
TBS 7t g ~EY A 2.264 0.954
TB9 iS22 HE £ Y 0.831 0.824
HL1 433 & 1.443 0.682
HL2 T & AU UA 42 1.518 0.787
AC1 KAL) 3.075 0.884
AC2 A% 2.552 1.054
AC3 =0] §lo] ERlojy 7t<o] B Bt A 0.021 0.112
SW1 AR 2D FPAR 0.538 0.483
SW2 ogH AY AR 0.645 0.439
SW3 EF Y FAFAR 0.139 0.346
SW4 VR BEAA 2 AE R 0.043 0.203
SW5 A EAH| A AP AR 0.026 0.142
CTR1 7 2.072 1.013
CTR2 MBS 2,564.249 3,939.391
CTR3 2% Es 2.794 0.927
CTR4 7S Y HEE 2.830 0.876
CTR5 FH 3E ST 3.637 0.713
CTR6 A BET 3.345 0.748
CTR7 A7 E = 3.286 0.769
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B o] Fawes Ak 7t o g o] e
£ Hol7] w&Fo] o]8 ZA % & (logit model)S
elslck Ad 2go] 2= @ x1ako] v A
Al, x}eFe] o] BAF Fa)|, AAjF o7 HEH A

Eﬂ%ojleﬁir-lnrzc}ﬂkl
=0=1

23 BEYS
g dlojElE &-&3te] M ST ATt
2 W3S S48 F9thHsiao, 2007). 2 A
FAH2 ofl A (3 Zrk

Y, =By +BX;, +p;+7+€,) 6]
i¢ e 47 §EAS dEE e £

WY SRA =20 9] A5l A €] XV-“—J *@
Zy o= 7}3]71“1, X, = F 7HA W7ol ES
ggst] F23 W WEHE Uitk =3,
= M SR 51‘?_]94 545 aestr] A% A
H L FHo|L = ARkl BE EAS vrgs)
7] A&k AR 1 oM, ¢, = QAS on|
gt & A= WMESAH AAG ARE UE T
e TA7IHOoR did 7 e A sdase
JAEH S FAs = A= guts 4 %
7 2] (generalized estimating equations, GEE) .S

o] 4 " thi(Liang and Zeger, 1986). ©]%&
Wy Ak S H e AFdAE SAY
of FadAZE S wiol dutsl 34
A AT 01 Ehgsith (A 5%, AA1H, 2002; Bt
, AR, 200: 3) ot e AE BA IS

15 Foto] =9l ] A

Ak} tiQl A o] 231} AL A o] &S ]
24 AAZ st getd =9 Ak A o
Ql Wepol sl AlFRY H2ES Ade v
<3 5>¢F 2k JIAE FEiE dHE HeE
(BT Atolghs =4 (PB1), £E 8= Abgel
ghe =APBY) BT =919 A Azl A%
2 F% JFS VA= Ao=E eyt F
ANHoZ A7) oS =7e =95 1%
e =95 B} 2ol tis) o] wol Aste
Ao FRILHATE - 247 #d 59 §
9 4 Aunz e FAA BA PS5 (TB3),
9] 2 $(TB3), 7F& Y7t 97 %(TB7), 7RG
o] ZE ¥ 2X(TBY), Wi-$-A2FH 9 73 (TBY)
o] =%19] A2k Azt EAFH o2 .[1__46']- ogars

A= Aoz Yehgth 93 HeES A

, AR BA ] W HEET =S5 E A

rl

o] ¢} %FA HHTZ}QH &74] TE 5 (TB1), A<}
9 #A WEE(TB2), A H ARVA VEE
(TB4)9 A]— O] ]/}_E E’G 0]"‘5‘ 7}1 @‘—8‘ };@(TBG)
< =919 2 Ao FoJ3k IS HAA &
T AeZ A=

Az 4 SHNSE 5 4Pd] SeHL)T
o] :=Ql9] A4 A ztel| frojgt FFES
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o2 Yot u}xlm_

29 w4 SURd Qs 24 23

FT 9B A o
ZEI(ACD, ¥ ABHAC)

A FP RS2 Yol @

4 Avh= o5l

o2 vehyth w
wQle] A4 A
¥skel.
AL 1A ol 29 A1) BA B SPAS F
A BPARSW2), =F A€
BRAREWI7} =910] Ak Azre] BA AL

2 o] glo] EQlojy 71l Wl 13t A 2 fFo3t S A Ao E YERTE 95
F(AC3)0] =919 At AZHE Eole WEe R H|Z 2] Quhe. Ao 0] AR Zoli= oJFfe
(E b) Rt Mzh glol ol =8 Z1}
o] & Faqd ki B (73t 23}
S PB1 0.366*** (0.054)
PB2 0297 (0.049)
TB1 -0.033  (0.022)
TB2 -0.054  (0.034)
TB3 -0.058"  (0.027)
TB4 0.033  (0.063)
HAAE L& TB5 0239 (0.059)
Aol giQl A o] TB6 -0.112  (0.094)
(Joiner, 2005) TB7 0.155"  (0.047)
TBS 0.210™" (0.040)
TB9 0262 (0.047)
e HL1 0.766"" (0.055)
HL2 0.029  (0.049)
ACl 0.041  (0.063)
SR H A5 AC2 0.054  (0.051)
AC3 0708 (0.186)
SW1 -0.158  (0.110)
JER— _ ] SW2 -0.254* (0.103)
(Durkheim, 2005) ALl BA(AFE A A1) SW3 0256"  (0.111)
SW4 0.184  (0.1497)
SW5 0.118 (0.1925)
CTRI -0.1917  (0.059)
CTR2 6.013E-6 (5.932E-6)
CTR3 -0.244™" (0.062)
SAWS CTR4 -0.085  (0.057)
CTR5 -0.015  (0.055)
CTR6 -0.072  (0.058)
CTR7 0.030  (0.054)
"p<0.05, “'p<0.01, ""p<0.001.
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(Joiner, 2005)

ok

0.178  (0.026)

ok

0.152 (0.024)

-0.017  (0.011)

-0.028  (0.017)

-0.027*  (0.013)

0.025  (0.031)

#A9 27 0.133"" (0.029)
-0.037  (0.048)

0.075" (0.023)

0.097"" (0.019)

0.130™" (0.023)

- 0388 (0.027)

-0.010  (0.024)

0.010  (0.030)

0.021 (0.023)

0.395"" (0.099)

AFE] A o2
(Durkheim, 2005)

AHE] BRI (A3 A A €)

-0.083  (0.050)

-0.123"  (0.047)

-0.117°  (0.053)

0.102  (0.075)

0.085  (0.098)

A

-0.080"  (0.027)

3.392E-6 (2.196E-6)

ok

-0.127 ~ (0.029)

-0.039  (0.027)

-0.008  (0.027)

-0.039  (0.028)

0.018  (0.028)

"p<0.05, “'p<0.01, ""p<0.001.
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TE 5 (CTRG), o 7H & WHEE(CTRY)E =219
At Aol A CE Fogt S 71AA &

N
ftl
i
ofo
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o

o

A BF

.3 (probit model)S AHE-3Fo] E4]
tach 2238 Y% npiix 2 A
2 ]-?'519] H]"qﬂ' A, LAFako

& (K rr
ol HU
S

ﬁZi

::4

B of

O

frtl

R
N pgh

(LA

x

ro

2,

N\

Y,

i

N

i o g

o M o
Mo o

ST oox 24P
o
Y
2L
i |
N
£

dov oft N Mz RUooff M AN
' fe o 3!
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=19 2t oA JE 3] s, B AF=

HHd ¢aElEd L TM(Long short-term memo-

‘]J:._Q_ ];] _1:]7],01_

sl gt UWEM 01131—.%——;—% 43519
L

STMS & oﬂ% tlol—lﬂ-] i /H;G

l'l‘o?ﬁr-?ﬂ_ﬁi
x o

2 o xS odo o |

ke 4= 9]0 = Z(De Bruyn ef al, 2020),

2t o3} A ] B el
o YIS WS F Uvks AAEH B
1) golai] e w2 i3 A e
Itk LSTMS %3+ 7]2 A1 A b)o]
© RNN(recurrent neural network)©] 7}
AP & B ES FA 9 F st
ol vk LSTME Al 7He] Al°]E input
gate, forget gate, output gate2} memory cellZ T4
Hol glon, b Ba" IR Nigd A H o

HlES Al 7] AlCES T8l 2shs Ao

>

o

g o g Ly
IFob 4y ok o
ﬂ»oo

oh&

e X o N
0 et

W K

O
o

24 go] It Blu RdE 243 A%
Al HAl 2 Rd2e oA 24 U(decision
tree), A]ZE ¥ ™Xl(support vector machine,
SVM), ollo]t} §-22E (adaboost), LT AE F-2
&] (gradient boosting)S- A8 3ake] Bl w Fretgich

g Jdo| = tiQl BA o] &3} A3 A o]
FE AH&3HATE LSTM 718k
st g2 A7 8Knormali-
zation), 2™ A3 (oversampling), 3}o| ¥ 3}&}w]
B # 4 3}(hyperparameter optimization)= 3 33t
o} o & g sl AHEEE HolHe X3

3

/‘\9}47@ = 5x4 ;‘d\: 7ZU4 241_5:_’0 =19

[

T

WFY A5E 7 AR Yok 3> Fa). o
£ 9 PBICIAEAS)Y 4 FXFoz 3
2%k 28,685, H gk 451,181 7t} o)A W
g 7t TR (scale)®] zto]7} 27] rqifoﬂ oo
e MinMax Ao 2 T E =8 HEES 03

1 Akelo] gro= Aatslsqitt. E‘r%ii TEH
T AL AZE ART} 11 A57F A 38%4F
o =] erol Hlole Ead A7 EAgT £
A= ASH S A8sto vy Bdd S
Folazt gt} ofo] eWAEE WHoR F2
2H-8-5]= SMOTE(synthetic minority oversampling
technique) & & 79| tlo|Efol] A& AT HF

& 5, 2016). |5 T3 9 dlolE o] A Yzt
BEol e wrle) Hlgt Ak Azt Zgel gl
© =9l HES 12 B3

e AEYa garsts Sl AR dojE e
29 AZS Tl 0% 9 dlolHE, YA

(o8]
(e}
N
o
i)
>
1m

gl et sAgos &
@ dlolEE B83to] F Ruel LSTM YEH
o Btolof stetulEE 2Aste] o2 52 ol
£ 92 ARk stols) et e o2
°2 ARHE Aol ohlet APl /wste] 47

m
m&&*
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Atk QT ol

Eofo} ah= gholth AW go] 2 oS 2
T=317] Heis H2 9 serEE Fe
o] FRkE|ojof gir}. slo]H ulew|E 24 7
& g2y 2o 4 LSTMY] 3| & #lojole] 7l
5 UM 3/W71A] 2-s ok =3 7 3] &
g o]o] o]Z o ul| %] A 7F3Kbatch normalization) =
283 AR o7 e} 7} & g olojdl] =7 of
(dropout) -8 7 B =5 o}-9] H] &S A
kATt T3 vl X] Z7)(batch size)E 329014 512
Aolo| Al - st BAS stk stol¥ 2t
2hul e HA 5 BFES AA 2719 3]& g oloE
7FA L 7} g o]of o] wjx] AtstE &g
LSTM HIE IS A8 =& o9 4%,
A WA 3]€ g olool= 0.1 B2 =golxo]
AL &3 F(activation function) 2+
Al 1R o] =(sigmoid) & AHE-3F3ATE A3t Ax
WX 27 022 =&2FH AL o EF (epoch)= 40
o= gFS sk

s H71E S8 £ A= A & X(accuracy),
A8 & (precision), A & & (recall), Fl-scoreE &
sttt 53] Flscore 735, A=} AP ES T
Aoz 3= HolA A5 vlale| F 37}t
AxE mskeh

41 stol¥ miEtulE HAH S AA LS
LSTM 7|%ke] o & 2d Ade o <i 7>
2t} HZE o]l tha] LST™M 7|5 &dl 9]
A5 964%2 AFEE HYFa glom F
T 099, AdE2 0968, Fl Scorew 09815 H
oFATE T3 AT HuE Y3 AEZ o HAl
g 299l decision tree, SVM, adaboost, gradient
boostingS &-&-3to] =91 A SRS AL
etk H2l 2d BEE] ATE <3 7>94]
A ok A= AY A 4(Gini
index)$} NEZI] X4 (entropy index)2] &%
Z-I= (impurity measures)S ©]-§-3}9] F 24l Ay}
EEAth # AFelA AY AFE AL
AFEH YR 0.9599] Fl-scoreZ R, JE
2IE ZL3 JrAIEAA VTR 0.9629] Fl-score

e 4

= BHth SVME kgt Ad $h4r(kemnel func-
tion)E ©]-&3te] HE & FAsh A &
FEE WAH 714 4RBF), A& < (linear
function), T+t &<=(polynomial function), A] 1%
o] = $h4(sigmoid function) 5°] EA|gc} £ 4
ToA SVME B 714 §4RBPY BT
0922, A% ¥4 4% 0796, T+ g2 4%
0.818, A| 1R o] =39 -2 0.7742] Fl-scoreS
B

(B 7) 7t 28 M5 X3 H|w
2 A% | 2% | AEE Fl Score
LSTM 0.964 | 0.996 | 0.968 | 0.981

0.921 | 0.945 | 0.972 | 0.959
0.927 | 0.953 | 0.971 | 0.962
0.858 | 0.870 | 0.981 | 0.922
0.672 | 0.663 | 0.996 | 0.796
0.701 | 0.698 | 0.989 | 0.818
0.639 | 0.641 | 0.978 | 0.774
AdaBoost 0.936 | 0.955 | 0.979 | 0.967
0.958 | 0.984 | 0.972 | 0.978
0.953 | 0.977 | 0.974 | 0.975

Decision tree

SVM

Gradient Boosting

2 o] 2719 A28 TR0} $H) B
< U0 LEFE B5Ho = =S VEAE
T g B dSHde E2 e AE
T JAS THESPAA E/77IE 4 1o
HelE Baue &4 gedle 242 37
(deviance) 9} ol o]t} F-2E 1] E (exponential)
o] Aok & AFoIA LYPUJE R2EL 27

g 379 74 09782 Fl-scoreS HH L, 9]
o 2B dag]Ee 4 09759 Flscores H
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Atk #al 2y 2 FollAE 2HYHAJE F
Ho] Asol 7 St B A7 F =
oz} AIAIE EAS WS LSTM 7|%F Zdlo]
HEHOZ o] 943 A5 Hole AL ERIg)
Ak

VL @7 2] 2 AR

6.1 7 21 9|

r

B AFE Ao Uil #A o] E(Joiner, 2005)
7} A}3] A4 o] E(Durkheim, 2005)] 78k} =

Ao At AzE A 29E et A 1.9

AT =20S A Sete ZdS Mdadth 4
A 2y BAE Tl =] A Al 9F
S A FoAS HFES FASIGTh AT
T Aol el B4 o129 vl 7HA st B
" WgEo] 9l A Azt o G
Atk & FAsgin 9AE FE31 SHelA
22 A AR Ee 28 Qe ARolghe
7o) B2 w=919] At Azte] ZFejivka y
ERTE. o) =9l wetol A fEnt opu} theket
HAdolM el Axte} dad AdS AT F ok
(Christensen et al., 2013). F78E 447+ SHA
w2k} £ e VS FAALERe] JAFE
S A =A50] & A AL M A

TH(Van Orden ef al., 2010). ===
G2 =919 F83 B3 891 F dfutolH o]
= 71 U 257 4312 ool 4 JthEEA
5, 2018). E3 A QEES e =0

AR DYRL A7) 43 ol A 42
q
o

o,
_—?L_’.
N
~
B
I
o

Ho| AT
sk
E9]

Aol

%0
T

(Christensen
HolM e 5HH

Fo F4 dize 2oy 7i5e] Wl x3t
o] =le] At Azt o] AuAAE B
o 547 AR sl e RS AA3) A
F3 Q152 1 AV B 7hsAd o] wa
53] 1852 AAT AANVE ¥H AF A%
otslyt whEA Yk A7 kst AsldseE
EQIEE Al tigh el R0 HolA|a 23]
Aol ek S77F ok 4= ATH(Van Orden er
al, 2010). PFAtE.2 AL3] 4] o] 29] AHE] £
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SHAP(SHapley Additive exPlanations) valueE &
AP AT =01 Skt VA 72 W
% 8 % (feature importance)E 43I th. SHAP
valuet 54 ¥ A2 RE AAE of ¥
He dE AsS vlasty] ZF fgrt o S v
e FLEE 2430} wlel A SHAP value’} &
A T MY F8E7F A0
& s 713d= As 9y
A AR gotet o3k o
29 9] SHAP value®} H|w8}o]
A3 FAAE dgshs 891E0] o & 2l A5
of LA JEFS wX = FRISHAH o] <3
8>2 Al 2Y A9 A3t LSTM 7I5E o =
2499 SHAP value® H g+ 3ot}

il

O.
[oX
I o 2 o
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A 2y B4 2} dErde iy 8% BRAC3) SAASE Fog Al 8 lo|A|%k
£ HwstRs W, Al 2ol Fofs dd ¥ SHAP value= "-¢- ©HA &5 At} w2 A2
FE0°] SHAP value’= AHHH0 2 =2 73S B 23y FAoM = fog grt ooy 4=

o)1l SJthPB1, PB2, TB5, TB7, TB8 HL1, SW3). PdoXE WS 2957 =2 WL EA)51Y
AR Al B A fogh MgE BlotEglo ok 7P EAS(CTR2) % AR A B A7
1} SHAP value7} S+& WHSFEE EX 3 o S (SW1)o] L oot} 7P EAET} AN ALY 7
9, 7HAS4(CTR), FA|A Y ﬁrﬁl e Folie Q19 A4k Azt fejst U]l Ware
(TB3), &=°] glo] ERloju} 7o) W X3t o A9k =2 SHAP valueE 7]153t31om £3]

(F 8) A 2 24 Zntet LSTM 7[gt of|F 22| SHAP value H|

zad | =3us W 4 " (E%U}} fjb o
QA5 Bo PB1 At Algolate =7 0.366*” (0.054) 0.071
PB2 25 Qe Agolgte =7 0.297"" (0.049) 0.059
TB1 v $-2kete] A WEE -0.033  (0.022) 0.002
TB2 Aot A THEE -0.054  (0.034) 0.002
TB3 A A DA =T -0.058"  (0.027) 0.002
TB4 ALS A JEBA IET 0.033  (0.063) 0.014
HFHd A&7t TB5 9z 0.239™" (0.059) 0.030
TB6 Al Eol UE Hofste A e =4 0.112  (0.094) 0.000
TB7 7IEQT JAFE 0.155"  (0.047) 0.014
TBS TV 2EY 2 0.210™" (0.040) 0.016
TB9 v A2 E £ Y 0.262™" (0.047) 0.002
A7 HL1 333 = 0.766 (0.055) 0.096
HL2 2ols 3 AT UA 2 -0.029  (0.049) 0.011
AC1 A7) 0.041  (0.063) 0.012
Sgrg AsE | AC2 ek 0.054  (0.051) 0.005
AC3  [Eo] glo] £Rlo|u} 71Eo] Wl 3t Y 0.708™" (0.186) 0.000
SW1 AN AP AR -0.158  (0.110) 0.053
A3 2 SW2 squiul x]:l @@@j -0.254: (0.103) 0.007
A8 A9 SW3 =5 A4 73%40% 0.256°  (0.111) 0.017
SW4 NAAEAM B A AT 0.184 (0.1497) 0.001
SW5 AALEA B A~ AR 0.118  (0.1925) 0.001
CTRI 7 F -0.191"  (0.059) 0.002
CTR2 T EAS 6.013E-6 (5.932E-6) 0.176
CTR3 A% EE -0.244™" (0.062) 0.021
SAHE CTR4 715 FY UEE -0.085  (0.057) 0.017
CTR5 FA 83 UEx -0.015  (0.055) 0.012
CTR6 AY vEw -0.072  (0.058) 0.012
CTR7 ANE wEE 0.030  (0.054) 0.006

"p<0.05, “'p<0.01, ""p<0.001.
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High Suicidal Risk Group of Elderly:
Identification of Causal Factors and Development
of Predictive Model

Gayeon Park” - Woosik Shin™" - Hee-Woong Kim

Abstract

Elderly suicide problem has become worse in South Korea. With a rapid aging of the population,
the trend of suicide among the elderly is expected to accelerate, preventing elderly suicide has been
considered an important societal problem. Thus, we aim to investigate various factors that explain suicidal
ideation and to develop a predictive model for suicidal ideation in the context of elderly people in South
Korea. To this end, this study contributes to addressing the elderly suicide problem. By using seven-year
panel data from the Korea Welfare Panel Survey, we extract various potential causal factors for elderly
suicidal ideation based on interpersonal theory of suicide and social disorganization theory. Then a panel
logit model was employed to assess the impacts of potential factors on suicidal ideation and deep learning
and machine learning algorithms were used to develop a predictive model for suicidal ideation of elderly
people. The results of our study provide practical implications for preventing elderly suicide by identifying
causal factors of suicidal ideation and a high suicidal risk group of the elderly. This study sheds light
on synergy of mixed methodology and provides various academic implications.

Keywords: Elderly Suicide, Suicidal Ideation, Econometric Analysis, Predictive Model, Panel
Regression Analysis, Mixed Method
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